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.Conjunctiva, (202), (341), (441), (559), (672), 
(780), (918), (1173), (1311), (1453). 
allergy and, (1329). 

bacteriology of, and of nasal mucosa, 747, 

chancre of, primary, pi76). 
chromomycosis of, primary, (920). 
liypersensitivencss of mucous membrane, 
(920), (1329). ^ ^ * 

infection of lymphoid tissue of pharynx 
and, (1178). 

inflammation of, due to sulfathiazole, (203). 
leptothricosis of, (1312). 
pemphigus of, 283. 

telangiectasia of, nevus flammeus with, 1143. 
tissue, preserved, transplantation of, (198). 
tuberculosis of, see Tuberculosis, 
tumor of, granulation, (1312). 
and see Tumors. 

Conjunctivitis, allergic, (1052), (1329). 
angular, treatment with propamidine, (1455), 
cicatricial, in erythema multiforme, (673). 
diphtherial, (919). 

with cutaneous lesions, (305). 
due. to low temperatures, (780). 

• follicular, with molluscum contagiosum, 
(1312). 

gonococcal, see Ophthalmia, 
industrial, see Injuries, 
meningococcic, (1175), (1177), (1314), 

(1453). 

sulfadiazine treatment of, 400, 
oropharyngeal ulceration with, (305). 
Parinaud’s, see Tularemia, 
pemphigus, 283, (673). 
phlyctenular, (919). 

- purulent, penicillin treatment of, 1428. 
sicca, (780).^ 
sporothricosis, (1311). 
staphylococcic, (1313). 
sulfathiazole for, (442), 
from sulfathiazole, (672). 
swimming bath, (781). 
trachomatous, see Trachoma, 

~ vasomotor reactions in pathogenesis and 
treatment of, (1313). 
vernal, (1313). 

ariboflavinosis as cause? (780). 
treatment, (1453). 
and see Keratoconiunctivitis. 

Contact glasses, see Spectacle lenses. 
Convergence, spasm under homatropine, 1025. 
tests, 90. 


Cornea and sclera, (203), (306), (443), (560), 
(673), (782), (921), (1178), (1314),. (1455). 
Cornea, (203). 

acid-base tolerance of, (1179). 
avascular healing of, (782). 

Bowen's disease of, (1181). , ' 

conical, sec Kcratoconus. 
dystrophy of, calcareous, (1314). 
corneal resection for, 286. 
fatty, (205), 

Grocnouw's, (674). 
hcreditar 3 % (204), (674). 
epithelium, mitotic activity of, (444): 
fistula, 1150. 
healing, 1220. 
herpes of, sec Herpes, 
injuries of, sec Injuries, 
metabolism, oxygen consumption of, in vita; 

^ min-deficient rats, 488. 
licvus on, 651. ^ ^ 

opacities, absorption of, (204). 
band, in Still's disease, (207). 
congenital,^ (676). , 
keratectomies for, (1455). 
permeability characteristics of excised, 
(1178). ^ 

pigment line in, 341. 
surgerjs status of, 649. 
in acquired syphilis, (1456). 

, transplantation of, (674), ' ' 

following chemical burns, (921). 
preserved tissue, (198), (443). 
or tattooing with iridectomy, (1179).. 
ulcers of, after cataract extraction, (453). 
dendritic, 285. 
experimental, (560). 
serpiginous, albucidc for, (306). 
keratoplasty, (921), (922).. 
sulfapyridine for, (444). . 

treatment, (921), (922). . ' * - 

riboflavin, (204). 
tyrothricin, 500. 

vascularization of, (1180). ^ 

in ariboflavinosis, (204), (1179), (1455). . 
problems, (205). 
white rings of (Coats's), (203). 

Corneal light reflex in binocular investigation, 

. (439). 

Correspondence, 90, 192, 426, 663, 1035. 

Cross cylinder, ^ee Refraction. ' 
Crouzon's disease, see Dysostosis. 
Cryptophthalmia, (458). 

Crystalline lens, (93), (207), (448), (562), 
'(678), (783); (924), (1036), (1185), (1317), 
(1459). , ... 

and see Lens. 

Cyclodialysis, see Glaucoma. 

Cyclodiathermy, see Glan^nma. 

Cyclopia, experimental, (582), 

Cycloplegia, 1029. . . .. * 

choline esters for, 933. 
history of, (666). ■ , 

homatropine, convergence spasm under, 

T02S. ' • 

Cyst of brow; dermoid, 288. 
of iris, implantation, 546. 
of optic nerve, congenital, 278, 
of vitreous, (681), 
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Cysticercus in anterior chamber, (99). 

•Dacryoadenitis, acute, metastatic, 276, 
Dacryocystitis, sodium sulfapyridine for, 
^ (1043). 

Dacryocystorhinostomy, Toti’s, without sec« 
tioning internal palpebral ligament, (459). 
Dark adaptation, see Adaptation. 

Deaths — 

Acker, Halbert H,, 586. 

Ainsworth, Harry H., 465. 

Anderson, William B., 106. 

Arble, Ellsworth F., 1190. 

Bach, James A., 338. 

Bahlman, Gordon H., 465. 

Baker, Charles H., 1190. 

Balding, Ned A., 215. 

Barck, Carl, 106. 

Barker, Milton R., 586. 

Bates, Calvin, 802. 

Bates, Edgar, 586. 

Bausch, Edward, 1061. 

Beaumont, William B., 465. 

Beeson, Henry B., 802. 

-Bell, Daniel H., 586. 

Bell, Edgar S., 932. 

Bell,* George H., 106. 

Bell, Will 0., 802. 

Bergeron, Pierre, 1190. 

Biswell, Roger, 338. 

Blaauw, Edmond E., 338. 

Blackburn, William J., 1190, 

Blair, Alexander C., 465, 

Bourbon, Oliver P., 1190. 

Brennan, John J., 106. 

Brianza, Arthur M, 1190. 

Brobst. Charles H., 338. 

Brooks, E. D., 1061. 

Brown, Thomas O., 338. 

Buff, Julian H., 1061. 

Burkholder, Jacob F., 932. 

Butler, Benjamin J., 106. 

.Byrnes, M. Robert, 802. 

* Chaffin. Justus B., 932. 

Champiin, Henry W., 338. 

Christensen, Andrew, 932. 

Clark, Jonas, 465. 

Cohen, Lee, 465. 

Conklin, John W., 465. 

Connolly, Thomas V., 215. 

Cornell, Eliphalet A., 802. 

Cox, Omar L., 106. 

CoXjWance M., 107. ‘ 

Crawford, John E., 802. 

Daudelin, Simeon A., 106. 

Davis, William Thornwall, 802. 

Dean, John W., 586. 

> Delavan, Philip A., 106. 

Dibble, Robert B., 465. 

Dickensbied, Eugene, 932. 

Dunlap, Roy W., 586. 

Early, Ralph 0.. 1190. 

Ehmcr, Joseph W., 586. 

Ehrhardt, Rudolph T., 802. 

Ellis, Zenas H., 215. 

Falkcnburj-: Arthur E., 586, 

' Fell, John A., 465. 

Ferguson, Robert J., 932. . 


Deaths, {cmiinued). 

Finerty, John J., 106, 

Fischer, Carl, 1061. 

Fisher, William A., 1190, 
Fiske, George F., 2lS.‘ 

Foote, William K„ 106. 

Fritze, Albert E., 932. 

Gadbois, Arthur E., 338. 
Gamble, Jesse F., 465. 

Gerbig, H. A., 802. 

Gifford, Sanford Robinson, 338. 
Gilfillan, William W., 685. 
Goodman, Horace L., 586. 
Gowen, George R., 107. 

Graef, Charles, 586. 

Graham, Paul C., 802. 

Grant, Lee E., 1061. 

Green, Abraham C., 1190. 
Grubb, Edwin W., 107. 
Guerinot, Albert J., 107. 
Gunderson, Rudolph M., 1061. 
Hamburger, Carl, 932. 

Haney, Arthur C., 586. 

Hardin, Abell D., 1061. 
Harlow, Ellwood, 107. 

Harms, H., 338. 

Hatch, Ralph A., 932. 

Hemmi, Stephen A., 215. 
Henrv, Melvin K., 106. 
Hoffhine, Charles H., 685. 
Hofkin, Adolph F., 338. 

Hogue, John .D., 1467. 

Holton, William J., 586. 
Hooper, Robert P., 1190. 

Plouf, Harry W., Sr., 338. 
Ivins, Harry M„ 932. 

Jessup, Arthur E., 586. 

John, Milton C., 1337. 

Johnson, Anders E,, 465. 
Johnson, John F., 685. 

Johnston, Wilston, 106. 

Jones, Frederick W., 802. 

^ Julian elle, Louis A., 1190. 
Kamp, John C.,, 1190. 

Kennedy, Edward A., 338. 
Roller, C'arl, 465. 

Krieger, W. A., 1062. 

Lake, Herbert L., 685. 

Larsen, Oscar 0., 215. 

Leach, Edwin S., 107. 

Lemmon, Waldo N., 586. 
Lodge, Athens V., 338. 

Long, Harry W., 1190. 
McArthur, Charles H., 106. 
McCrea, Henry H., 802. 
McGrath, John M., 106. 
McRec, Ambrose V., 802. 
Marks, Alfred L.. 338. 

Martin, A. W., 106. 

Martin, Frederick H., 106. 

May, Charles H., 338. 

Miller, Joseph E., 106. 
Millette, John W., 465. 

Mitchell, Frederick W., 106. 
Mooney, Charles M., 932. - 
Morris, Carlton D.,- 338. 

Moss, Edwin S., 106. 
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Deaths, (continued). 

Moyer, Walter S., 106. ' 
Munsie, James, 465, 

Naar, C. W., 1190. 

Neher, Edwin M., 1467. 
Nickle, Millen A., 802. 

Oatway, William H., 465. 
O'Laughlin, Daniel J., 1062. 
OToole, James E., 802. 
Ottinger, Samuel J,, 107. 
Padelford, Charles E., 338, 
Paulsen, Hans, 932; 

Payne, Douglas A., 215. 
Pearson, William W., 465. 
Pollock, John R., 1337. 

Poole, Thomas A., 107. 

Porter, Edward H., 932. 
Powers, Marion H., 1062. 
Presley, Thomas E., 465. 
Purcell, Bert E., 1190. 

Rankin, Charles C., 465. 

Reed, Wilbut F., 1337. 

Robb, Charles E., 685. 
Robertson, Clarence W., 1190. 
Rogers, James L. 107. 
Rodenberger, Edwin M., 465. 
Saliba, Michel M., 465. 
Salmon, William T., 1190. 
Sartain, Paul J., 1062. 

Sass, Ernst G., 107. 

Scanlon, Franklin T., 685. 
Scheib, George F., 215. 
Scruggs, Samuel A., Jr., 685. 
Searcy, Benjamin N., 802. 
Secoy, Frank L., 586. 
Sherwood, Horade W., 1190. 
Siegmund, Edwin J., 1190. 
Silva, Rafael, 802. 

Simonds, Otis F.. 107. 
Simpson, William I., 892. 
Slack, Henry R,, 586. 

Sleight, Raymond D., 338. 
Smith, Bert A., 685. 

Smith, Louis S., 338. 
Spalding, Frederick M., 586. 
Speidel, Francis G., 106. 
Stanton, Harmon L., 1062. 
Steck, Frederick Parks, 465. 
Stevenson, John W., 685. 
Stiles, Charles M.,. 685. 
Stirling, Alexander W., 106. 
Straight, Joseph W., 465. 
Stump, Erra D., 586. 
Swonger, J. Boyd, 685. 
Thompson, Albert, 932. 

Vogt, Alfred, 338. 

Waide, David F., 107. 
Walker, George H., 106. 
Walley, Willis, 685. 

' Walz, Frank J., 107. 

Watson, Walter, W., 106. 
Weaver, Adam, 802. 
Weinburgh, Harry B., 1190. 
Wentzel. William S., 465. 
White, Mj'-ron L.,' 1190. 
Whiting, Arthur D., 932. 
Wicks, Joseph L., 586. 
Williams, John P., 465. 


Deaths, (continued). 

Wonders, Homer *F., 106. 

Worthington, Major H., 465. 

Wynn, Charles A., 106. ’ 

Dengue fever, ocular complications of, (1330). 
Dental, absorbent rolls for ocular surgery, 
(195). 

origin of ocular disease, see Teeth. 

Depth perception, sec Perception. 

Dermoid of sclera, 67. 

Devics's disease, see Neuromyclitis optica. 
Diabetes, cataract in untreated, (208). 

retinitis in, 543, (563), (564), (565). 
Diagnosis, general methods of, (193), (429), 
(664), (907), (1162), (1448). 

Diathermy, with sulfonamides for gonococcal 
ophthalmia, (442), 
and see Glaucoma. 

and see Retinal detachment^ . 

Diphosphopyridine nucleotide in bovine ret- 
ina, (1057). ' . . • 

Diphtheria, cutaneous and conjunctival, (305). 
Diplopia, 1155. 
bilateral monocular, 1026. 
following spinal anesthesia, 771. 
lenses for avoiding, 1035, 

Divergence, excess, ah anomaly of postural 
tonus of muscles, 1136. 
paralysis, from cerebellar tumor, (1172), 
Doryl, see Carbaminoylcholine. 

Drosophilia, bar-eyed mosaics in, (801).' 
Dysacousia, uveitis with, see Vogt-Koyanagi 
under Syndrome. 

Dysostosis, Crouzon's, (567). 

Eales^s disease, 410, (679). 

Ectropion, see Lids. 

Editorials — , 

Academy meeting of 1944, The, 1305. 
Adequate medical care, 657^.^ 
Agenej^-dispensing practice, 660. 

British discussion of socialized medicine, 
1307. , \ 

British ophthalmologists and opticians, 904. 
Congenital cataract after rubella in the 
mother, 903. 

Cycloplegics, 1029. ^ ^ 

Exercises to improve vision, 549. 

Eye examinations in school children, 1032. 
Glaucoma and nasal sinuses, 42. 

Leslie Dana medal, 88. 

Ophthalmologist’s role in the program for 
the partially seeing child, The, 419. 

Our postwar problem, 299. ^ 

Pain, 776. 

Public relations, 1159. ' ' 

Publicizing the professional man, 899. ^ 
Rebates and the “Agency Dispensing Policy/' 
84. ^ - 

Rehabilitation of the war-blinded, 187. 
Scientific meetings in war time, 774. 
Self-observation of retinal detachment, 189. 
Spanish Ophthalmological Society, 86. 
Sheard Foundation for Education and Re- 
search in Vision, The, 301. 

Training of British ophthalmologists,’ The, 
1442. 

Wagner Bill, The, 295. 
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Eclampsia, s retinal detachment following, 
(566). ' ^ 

Emphysema, orbitah (1327). 

Endocarditis, subacute bacterial, pathologic 
changes from, (784). 

Endocrine treatment of keratoconjunctivitis 
sicca, 1003, 

Endocrinopathies, headache from, 78. 
Endophthalmitis from absorption of lens, 49, 
(93). 

Enucleation, socket after, (570). 

Epidermoids, exophthalmos from, 477. 

Epiphora, ^ (929), 

Episcleritis, see Sclera. 

Epithelioma, of conjunctiva, (1045). 
of iris, 1094, 

ErbrGoldflam disease, see Myasthenia gravis. 
Errata, 303, 1035, 

Erythema multiforme, cicatricial conjunctivi- 
tis from, (673). 

Esotropia, following recurrent attacks of 
exotropia, (304). 

paralytic, tendon transplantation for, 1026. 
Ether in treatment of corneal disease, (306). 
Euliasis, see Ophthalmomyiasis. 

Eunochoid skeletal type, visual function of, 
improved by orchic extract, (797). 
Evipan-sodium in ocular surgery, (194). 
Evisceration, plastic shell for, (458). 
Exophthalmos, (788). 

with edema and degeneration of orbital 
tissues, (1322). 

in' hyperthyroidism, see Thyroid disease, 
intermittent, (1463). 
malignant, (213), 889. 
orbital myositis, chronic, causing, (96). 

water and fat content, (458). 
recurrent, alternating, 767. 
unilateral, (319), 1155. 
from extradural diploic epidermoids, 477. 
Exotropia followed by esotropia, (304). 

Eye, 779.^ 

anatomic transparencies ^of, 89. 
from autopsies, 527. 
dermatologic lesions about the, 283. 
diseases of, blood transfusions in, (910), 

. ( 911 ). 

m Canal Zone, 538. 
in elderly patients, (463). 
electrophoretic studies on serums from, 
(332). 

experimental, (1317) . 

focal infection, (463). 

incidence of, in the tropics, 536, (1175). 

lipoid, (205). 

nutritional, (578). 

, rosacea and ariboflavinosis, 354. 
short-wave, (911), (912), 
sulfonamide therapy of, see Sulfonamides, 
svphilis, (578). 
virus, (577), (918). 

X-ray therapy of inflammatory and neo- 
plastic, (912). 

effect of antifreeze on, (315). 
epithelial regeneration in, (574). 
evisceration of, (458). 
fads and fallacies regarding, (581). 
in general diagnosis, (1187), 


Eye, {coniimied). 

genetic changes in, in Drosophilia, (801). 
hygiene of, (102). 

. infections of, see Infections, 
injuries of, see Injuries, 
myopic, see Myopia, 
nervous system and the, (333). 

. parasites in, see Parasites, 
rabbit, reaction of, to normal horse serum, 
137, 

skin graft on, massive, 1438. 

specimens, projection of, 1424. 

tissues, reactivity of, to wetting agents, 

1198. 

riboflavin and riboflavin adenine denu- 
cleotide in ox, (307). 

transplanted salamander, return of vision 
after refrigeration of, (459). 
tuberculosis of, see Tuberculosis. 

Eyeball and orbit, (96), (213), (319), (457), 
(569), (684), (787), (926), (1042), (1320), 
(1463). ' ; 

Eyebrows, dermoid cyst of, 288. 

Eye clinics, see Clinics. 

Eyegrounds, see Fundus. 

Eye hospitals, Kuban, motor paralysis in, 
(917). 

Riley, cases admitted to, 1936-1942, (103). 
Wills, emergency- room service, (800). 
Eyelashes, partial loss of, (1043). 

Eyelids and lacrimal apparatus, (97), (214), 
(319), (459), (570), (684), (789), (928), 
(1043), (1322), (1464). 

Eyelids, see Lids. 

Eyestrain, refraction for, (915). 
vitamin-B complex for, (437). 

Fever, eruptive, eye manifestations in, (577). 

therapy, keratitis following, (443). 

Fields, see Visual fields. 

Filaria, see Parasites. 

Flicker, fusion frequency as test of fatigue, 
(1165). 

influence of, response contours in sparrow, 
(1058). 

vestibular stimulation on fusion frequency 
- of, (665). ^ 

relations within the fovea, (433). 
with subdivided fields, (1165). 

Fixation, binocular, test for, 740. 
eccentric, 986. 

Fluids, cerebrospinal system, relation to 
ophthalmology, 414. 

intraocular, electrolyte and nonelectrolyte 
distribution ratios, (307). 

Flying, see Aviation. 

Focal infection in ophthalmolog>% dental, 
(463). 

. and see Nasal accessory sinuses. 

Fornix, inferior, restoration of, (788). 

Fovea, flicker relations within, (433). 
Fundus, autofundoscopy, (193). 
disease of, use of vasodilators in, (455), >644. 
green spots in, (1188). 
ophthalmofundiscope, (910). 
pliotography of, see Photography, 
pigmentation of, '651. 
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Fundus, {continued), 

in systemic disease, in syphilis, (445), ■ 
in tuberous sclerosis, (100). 
urologic disease associated with hyper- 
tension, (1317), 

vascular hypertension, (1187), 1232, 1296, 
1393. 

and see Retina. 

Fungus, Jeptothrix, (1312). 
sporothrix, (1311). 

Gases, see Injuries. 

Gifford, Sanford R., 552. 

Glasses, see Spectacle lenses. 

Glaucoma and ocular tension, (91), (207), 

. (309), (446), (562), (677), (782), (923), 

. (1182), (1316), (1457). 

Glaucoma, (448), (1458). 
acute, experimental, development of an- ' 
terior peripheral synechiae in, (1459). 
aqueous veins in, 1074. 
atropine, (207). 
chronic, 1025. 
clinic, need for, (447). 
complicated by retinal detachment, (209). 
deep-chamber, 1193. 
diagnosis of, (677). 

etiology of, cuticular product in angle, 1193. 

and the general practitioner, (447). 

hereditary, (91). 

and nasal sinuses, 421. 

nervous^ factor in origin of simple, (1183). 

prevention of blindness from, (800). 

primary, (447), 

. prodromal, suction-cup test of, (911), 
prognosis, macula wedge scotoma in, 1090. 
pupillary reactions of unaffected eye in 
simple, (1184). 
secondary, to discussion, 292. 
epithelial ingrowth, (1182). 
uveitis with, 145, (446). 
tension, effect of, carbaminoyl choline chlo- 
ride on, (311), 625. 
drugs on, (1184). 
pilocarpine on, (1038). 
treatment, (1457). 
of hereditary glaucoma, (91). 
roentgen, for relief of pain in secondary, 
(430). 

surgical, (309), 1371. 

' _ angiodiathermy of long posterior ciliary 
arteries, 1376, 

cyclodialysis, modification of Heme’s, 
(448). 

cyclodiathermy, 186. . 
iridenclelsis, (562), 964. 
iridoforsion, iridectomy, cyclectomy, 
(1182). 

Lagrange modification, (924). 
in the Negro, 731. 
reoperations for, (92), 
results of, (1183). 
sclerectomy. 1146. 

' tenotomy of rectus muscles in, 1228. 
transcleral lacrimal canaliculus trans- 
plants, (92). 
unilateral, (1184). 
and uveitis, 145, 184, (446). 


Glaucoma, {continued), 
vascular factor in, (448). ' * 

vitreous depletion in, (207). 
and see Abstracts; section eight, ' 

Glioma, of optic nerve, (321). 
of retina, (97), (790), (931). 
genetics of, (1324). 

Globus hystericus relieved after refraction, 

Gonoscopy, limits of, 147, 1023. 

Goniotomy lens, 1258. 

Gonorrheal ophthalmia, see Ophthalmia. 

Gouvea, Hilario dc, (1054). 

Gramicidin, clinical use of, 898. 

Graves’s disease,^ see Thyroid disease. 

Great Britain, discussion of socialized medi- 
cine, 1307. . ^ 

ophthalmologists and opticians in, 904. 
training of ophthalmologists in, 1442. 

Groenouw’s corneal dystrophy, see Cornea. 

Guatemala, trachoma in, (1333). 

Hand-Schuller-Christian disease, see . Syn- 
drome. ' 

Hay-fever, hypersensitiveness . of mucous 
membrane in (1329). 

Headache, 73. . . 

neurologic, 74 
ocular, 79. ^ 

ophthalmoplegic, (1173). 
otolaryngologic, 80. - ' . 

and see Allergy; and sec Endocrinopathy. 

Head iniuries, see Injuries. 

Hemangioma of. lid conjunctiva, 1289.. 

Hemeralopia, see Nyctalopia. 

Hemianopia, 1155. 
allergic, (1320), . 
binasal, 524.^ 

bitemporal, in cranial fractures, (787). 
honionymTous, hysterical, (569). 

Hemorrhage, iris, into anterior chamber; 1430. 
in macular region, 1154. 

. preretinal, (679), 

bilateral, with subarachnoid hemorrhage 
of brain, 1, 1028. 

retinal, (454), 542, (1038), (1187). 
from rattle-snake bite, (328). 
following typhus -vaccine injection, (1328). 
subarachnoid, . ocular effects, (317), (318). 
subconjunctival, (792), ' . • ' 

subhvaloid, following '*T.A.B.” inoculation, 
.(313). / . 

vitreous, (210), 542, 1155. 
recurrent, juvenile, 410, (785). ^ 

Hemosiderosis, (793). 

Hemiplegia, hysterical, (569). - 

Heparin' therapy for retinal -vein thrombosis, 
(209), 769. 

Heredity and ophthalmology, (569). 

Herpes zoster ophthalmicus, (100), (333), 

(922). 

treatment, sodium salt of ascorbic acid, 
(1178). ‘ \ 

Heterophoria, (438). . ' 

and surgical aphakia, (783). * ‘ ; 

’Hindustan, outposts for the blind in, : (1333). 

Hip baths, see Hydrotherapy. 

History, see Ophthalmology ; and see Ab- 
stracts, section eighteen. - . . 
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Hodgkin’s disease, uveitis with, (1457), ^ 
Homatropine cycloplegia, see Cycloplegia, 
Horner’s syndrome, see Syndrome. 

Hospitals, Army, eye department in Middle 
East general, (1334).^ 
rehabilitation of blind in, (800). . ^ 
Huxley’s -The arr of seeing, (1166). 

Hyaloid artery, persistent, 1021, (1038). 
Hyaloid membrane, discission of, (321). 
Hydrophthalmos, calcification in eye with, 
(310). • ^ ^ 

Hydrotherapy, cold hip baths for improved 
vision, (668). ^ ^ ' ' 

Hygiene, sociology, education, and history, 
,(102), (334), (464), (578), (797), (1053), 
(1331). 

Hyperopia, effect of, on character, (916). 
Hyperphoria, double, 1430. 
noncomitant, 1275. 
recession for, 290. 

Hyperpyrexia for acute ocular inflammations, 
381. 

Hypertelorism associated with bifid nose, 
(789). 

Hypertension, ocular, see Glaucoma and ocu- 
lar tension. 

essential, fundus in, 1232, (1317). 
ophthalmoscopic classification of, 1396, 
treatment, 1022. 

Hypophysis, tumors of, ophthalmic and radi- 
ologic diagnosis of, (457). 

Hypopyon ulcers, treatment, (1180). 

Hysteria, amblyopia, (212). 
visual defects of, (1041). 

Illumination, visual acuity and, 1310. 
Implantation in Tenon’s capsule, importance 
of, in rehabilitation, (1463). 

Industry, color technique in, (579). 

factors involved in doing extremely fine 
work, (1055). 
injuries in, see Injuries, 
job analysis for visually handicapped, (580), 
nursing care of eye in, (1333). 
ophthalmology in, (335), (578), (1332). 
visual testing in, with ortho-rater, 1302, 
in small plants, (1331). 

Infections, ocular, endogenous, postoperative, 
167, 303. 

experimental, penicillin in, (197). 
geographical distribution of, 175. 
penicillin for, (667), (1164), 1206. 

and sulfadiazine in treatment of, (668). 
sulfonamides for, (913). 
and see Focal infections, 
and see Nasal accessory sinuses, 
and see Sulfonamides. 

Inflammations, ocular, 747. 
h>n[)erpyrcxia for, 381. 

Infra-roentgen (Grenz, border, Bucky) rays, 
treatment of lid carcinoma with, (930). 
Injurics.J9S), (322), (460). (572). (791), (931). 
(1045), (1325), (1465). 

from aerobatic flying, subconjunctival 
hemorrhage, (792). 

anterior chamber, cilium in, (98), (1465). 
fistula, (932). 


Injuries, {continued). 

anterior segment, penetrating wounds of, 
' .(792). 

birth, 533, (1465). 
burns, (462), 1155. 
lid and conjunctival, (796). 
and see under cornea, 
cataract, traumatic, (323), (328). 

electrical shock, (795), (1465). 
choroid, traumatic rupture of, (575). 
ciliary body, prolapse, (1046). 
compensation for, see' Compensation, 
conjunctivitis, sap (Ficus tumila), (323). 
cornea, birth trauma of, (1465). 
burn, chemical, (460) . 
experimental, (782) . 
actinic, infrared therapy ineffective, 
(460). 

chemotherapy for, 1063. 
sulfonamide ointment for, (322). 
from molten wax, (462). 
hemosiderosis, (793). 
laceration, 290. 
opacity, 544. 

regeneration of epithelium, (574). 

retarded by anesthetics, (572). 
wasp sting, (1049). 
endophthalmitis following, 287 
enophthalmos, traumatic, (329). 
of the eye, (574), 1431. 
contusion, from bullet, (325), (326). 
first aid in, (328), (460), 
gunshot wound of, 292. 
indirect, (324).^ 
leucoma following, 653. 
old, 543. 

from starvation, (332). 
tuberculosis in, 1431. 
war, see under war. ^ . 

facial, cephalic tetanus from, (573). 
foreign body, in cornea, aid in removal, 
(793), (1325). 

encapsulation of, beneath bulbar conjunc- 
tiva, (461). 
glass, (322). 
intralenticular, 1431. 

early removal, 1427. 
intraocular, encysted, 1150. 
localization of, (460), (^2), (1048). 
Berman’s locator, (795). 

Guist’s, 1149. 
ma^etic, (575), (1047), 
displacement from macula, (793). 
steel, (795). 
from vitreous, (329). 
metallic, (462), (794), (1047), (1048). 
in military and civilian injuries, (330). 
nonmagnetic, (575), (1327). 
retained, 656. 

of fundus, contusional, 896. 
gases, (573). 
mustard, (331). 

fluorescent light not injurious to, (461). 
head, bitemporal hemianopsia from, (787). 
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Injuries, {continued), 
industrial, 662, (1326), (1466). 
arc welding, (1328). 

measuring eye flash from, (1327). 
and domestic, (1326). 
first aid, (S72). 

negligence in, price of, (1057). 
wartime, (98). 

iridocyclitis, traumatic, blood transfusion in, 
(911). 

of iris, cysts, traumatic, (1465). 
prolapse, ^ (1046). 

iridodialysis, experimental, (98). 
keratoconjunctivitis from manzanillo tree, 
628, (1050). 

of lens, chalcosis, with traumatic Icnticonus 
posterior, (1466). 
of lids, (574). 
burns, (796). 

puncture, pneumo-encephalocele secondary 
to, 617. 

from scalping (industrial), (214). 
sodoku (rat-bite infection), (1465). 
technique of suturing, (329). 
traumatic coloboma, 1020. 
wasp sting of, (1049). 
of macula, actinic pigment degeneration, 
(796). 

hole in, 1151. 

from ocular contusion, (325). 
trauma from light, (1048). 
myopia, traumatic, (323). 
of optic nerve, from head injuries, (211), 
(316). 

of opticochiasmal junction, (94). 
of orbit, air embolism after fracture of, 
(1049). 

compound, (1050). 
emphysema, (1327). 
fracture “of, (1326). 
gunshot, (326). 
with indelible pencil, (1048). 
war, plastic repair of, (1320). 
perforating, 544. 

of retina, detachment, (327), (455), (461), 
(1040). 

hemorrhage after rattle-snake bite, (328). 
photoretinitis, (1325). 
traumatic angiopathy (Purtscher), 534. 
during school life, (1056). 
of sclera, laceration, 290. 
snake bite, (328), (1045), (1046). 
ultraviolet, experimental, (327). 
uveal, prolapse, (1046). 
war, 26, (99), (329), (460), (573), (794), 
(796), 1326. 

field treatment of, results, (792). 
indirect ocular, (325). 
nonperforating, of eyeball and lids, (328). 
orbital, (1320). 
prosthesis for, (330). 
treated on hospital ship, (1049). 
and see gases, gunshot. 

Iontophoresis in ophthalmic therapy, (194). 
Iridencleisis, see Glaucoma. 

Iridocyclitis, due to “silent” sinusitis, (308). 
in Still’s disease, (207). 


Iridocyclitis, {continued), 
tuberculous adenitis with, (308). / 

X-ray therapy of, 864. 

Iridoplegia, parasympathetic,, (561). 

Iris, aniridia, (782). 
congenital, (91).^ 
anomalies, congenital, 1433. 

’atrophy, essential, 171. 
color changes in middle life, (309). 
denervated, reaction of smooth muscle in 
anaphylaxis, (676). 

healing of, after experimental iridectomy, 
(1181). ‘ . 
•hemorrhage, 1430. 

innervation of, in albino rabbit and its func- 
tion, (677). ■ 

pigment freckles of, 217 , (562). 
rubeosis of, 726 . ^ 

syphilis in relation to, (206). 
tumors of, see Tumors. 

Iritis, pathologic change in lens with, (563)., 
tuberculous, see Tuberculosis, 
following typhus vaccine injection, (1328). 
Ishihara plates, see Color vision. 

Javal, Emile, 45 . 

Jaw-winking phenomenon, see Gunn’s under 
Syndrome. ^ ' 

Junius-Kuhnt degeneration, see Macula. 

Keratitis, allergic, (1329). 
band, 1433. 

bullous, endothelial dystrophy as cause of, 
232 . 

deep, n55. 
interstitial, 541. 

following riboflavin deficiency, (444). 
in syphilis, acquired, (675). 
treatment, beta radiation, 1300. 
riboflavin, (204). 

vitamin E (wheat-germ oil), (205). 
with molluscum contagiosum, (684). 
punctate, superficial, following fever thera- 
-py, (443). ^ 

treatment with ether, (306). 
tubercular, see Tuberculosis. 
Keratoconjunctivitis, 652. 
actinic, 632. 
allergic, (1329). ’ 

epidemic, (304), (441), (560), 772, (1311), ' 
(1454), (1455). 

control measures for industry, (1312). 
in Detroit, (1176). 
epidemiology of, (559), (1174). 
infantile phlyctenular, (1174). 
subjective viewpoint of, 16, (1173). 
virus from, (1454). 
from manzanillo tree, see Injuries, 
sicca, (922). 

endocrine treatment of, 1003. 
solar, with amblyopia, 227. 
tuberculous, (560). 

Keratoconus, contact lenses for, 184. 

posticus subscriptus, (307), 1406 . 

Keratoplasty, after Castroviejo, (674). 
in serpiginous and purulent corneal ulcer, 
(921), (922). 

Knife, double-bladed, for scleral incisions, 641. 
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Lacrimal canaliculi, obstruction of, (1323). 

transcleral transplant, (92), 258. . 

Lacrimal ducts, stricture of, (1323). 

Lacrimal puncta, congenital absence of, 282. 
Lacrimal sac, dacryostomy after resection of, 
(1464). 

fistula, roentgen therapy effective, (430). 
reconstruction ^ of, (1043) . 

Lagrange operation, see Glaucoma. 

Leiomyoma of iris, 467. 

Lens, (312), 

absorption of, endophthalmitis with second- 
ary glaucoma, 49, (93). 
change, associated with nontraumatic iritis, 
(563). 

following typhus-vaccine injection, (1328). 
-vitreous, congenital, amblyopia and as- 
thenopia from, (449). 
cholesterinosis of, 394. 
coloboma of, (678). 
deformity of, (452). 
dislocation of, (678). 
cataractous, 544. 
congenital, 1433. 
familial, 738; 
hereditary, (311). 

induction of, in salamander, (582). 
injuries, see Injuries. 

physiochemical characteristics of normal 
and pathologic, (924). _ _ ^ 

regeneration from the dorsal iris, in Tri- 
turus viridescens, (453). 
sensitivity, produced in rabbits by brucella 
infection, 1394. 

and see Cataract; and see Abstracts, section 
nine. 

Lenscs,'sce Spectacle lenses. 

Lenticonus, (452). 

anterior, (678), (924). 

Leprosy, ocular, (I043).\/* 

Leslie Dana award to Miss Linda Neville, 932. 
Lids, aneurj’^sm of, (320). 
autoinoculation of, with vaccinia, (1464). 
blepharitis, allergic, (1329). 
m3’’cotic, (789). 
and pyoctanin, (97). 
staphylococcic. (459). 
blepharospasm, hysterical, (1041). 
coloboma of, 1020. 
dermatitis of, (928). 
ectropion, from scalping iniury, (214). 

senile, operation for, (570). 
leprotic lesions of, (1043). 

^farcus Gunn phenomenon, see under Syn- 
drome. 

microsporon infection of, (214). 
notching, in defective maxillary process, 
(319). 

ptosis, congenital, 290, (558), 1156. 
in myasthenia gravis, 291, (440). 
operations for, (97), (320), (558), (1322). 
combined, (789). 

Dickey, (1322). 
modified kfotais, 185. 
plastic, (1323). 

postlraumatic and hysterical, 687. 
reconstruction of, (320), 1156. 
pocket flap for, (929). 
after radiation for carcinoma, 1302. 


Lids, (continued), 
reconstruction, (continued), 

/ tarsoconjunctival sliding graft in, 109. 
symblepharon, 1155. 

trichiasis, treatment with choline, 1425. 
tumors of, see Tumors, 
vacuum expressor for, (571). 

Light, fluorescent, not injurious to eye, (461). 

and see Illumination. 

Light sensitivity, effect of diet on, (914). 
Lipaemia retinalis, see Retina. 

Los Angeles Society for Ophthalmology and 
Otolaryngology, 185, 897. 

Lupus erythematosis, papilledema in, 892. 

Macula lutea, cystic lesion of, 1021. 
degeneration, Junius -Kuhnt, 1438. 
hemorrhage, 1154. 
sparing of, (95). 
split, (568). 
test of function, 1439, 

Magnet, see Injuries. 

Maitland, Thomas H. (1333). 

Malingering, ocular, (907). 

in military ophthalmology, 740. 

Marcus Gunn phenomenon, see Syndrome. 
Manzanillo tree, cause of keratoconjunctivitis, 
625. 

Marfan’s syndrome, see Syndrome. 
Massachusetts, vision test in, (909). 

Measles, German, see Rubella. 

Medical care, adequate, 657. 

Medical care, 657. 
socialized, 657. 

British, 1307. 

Medullated nerve fibers, see Optic nerve. 
Megalophthalmos, bilateral cataract extrac- 
tion in, 1014. 

Melanoma, of choroid, achromatic, (321), 
malignant, 893, (1324). 
epibulbar, 897. 
of iris, benign, 217, (562). 
malignant, (321). 

malignant, diagnosis by blops 3 ^ 1027. 

orbital, (1324). 

uveal, malignant, (572), 

Memphis Society of Ophthalmology and Oto- 
laryngology, 289, 1024, 1156. 

Mercurochrome in ophthalmology (431). 
Michigan, blindness in, (336). 

Microphakia, (452). 

Michophthalmos, anatomy of, in rat, (103). 
morphogenesis of hereditary, in chick em- 
bryo, (801). 

Alicrosporon felineum infection of lid and 
ciliary regions, (214), 

Aligraine, (576), 
allergic, 77. 

Moldite powder for ophthalmic impressions. 
(435). 

Alolluscum contagiosum, (929), 
with corneal complications, (684). 
follicular conjunctivitis with, (1312). 
Muscles, anomalies, cover test to diagnose. 
(438). 

balance, evaluation of, (440). . 

screen cover test of, 977, 
injuries, see Injuries. 
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Muscles, ^ (continued ) . 
operations on, (557), 636 , 644 . 
recessions, of inferior oblique, 254 , 663, 
of superior rectus, 290. 
suture for, 71 . 
teno-, (1171). 
of trochlea, 1123 . 

tenotomy of rectus muscles in glaucoma, 
1228 . 

transplantation of Tenon’s capsule, ex- 
perimental, (S56). 

paralysis of external muscles, (786). 
cerebral syndromes connected with, (1041), 
/1042). 

diagnosis and recording of, (441). 
of obliques and recti muscles, (557), 
644. 

etiology of, (917). 

of external rectus, 636, (1041), (1171), 
(1452). 

of inferior oblique, (671). 
of lateral rectus, 771, 
oculomotor, (1171), 
congenital cyclic, (1172). 
operation, (440), 636 , 644 , (1452). 
painful, (1173). 
superior oblique, 184. 
superior rectus, 884 . 
symmetrical, in twins, 291. 
test of, 1283 . 

tonus, influence of color on, 646, 

Mustard-gas lesions, see Injuries. 

Myasthenia gravis (Erb-Croldflam disease), 
ocular signs of, 291, (440), (1322), (1324). 

Mydriatics, atropine, (1162). 
choline esters as, 933, (1163). 
history of, (666). 

Myiasis, see Ophthalmomyiasis. 

Myopia, (1168), 
effect of, on character, (916). 
exercises to improve, 547. 
hereditary, (332). 
high, (915). 

congenital, convergent strabismus with, 
159 . 

familial, (1168). 
lens extraction in, 290. 
pathologic anatomy of, (200). 
progressive, (198), 
axial, (1168). 

Myositis, chronic, orbital, cause of exophthal- 
mos, (96). ' 

, ^ 

Nasal accessory sinus, glaucoma and, 421. 
ocular affections from, (308). 

retrobulbar neuritis, (1319). 
orbital complications of, (96), (577). 
abscess and osteomyelitis of frontal bone, 
(1042), 

cellulitis, (570), (577), (684). 

Nerves, branch at superior orbital fissure, 645 . 
cranial, and cerebral localizatioUi (1041). 
sixth, see Abducens. 

Nervous system, interrelationship of, and eye, 
(333). 

Neuritis, multiple, in vitamin-B deficiency, - 
(333). 


Neurofibroma of choroid, (1045). 
Ncuromyclitis optica (Dcvics*), (926). 
Ncurorctinitis, with macular star, (94). 
papulosa, 1021. 

Neuroses, ocular manifestations of, (576). 
war time, (1320), 

Ncurosyphilis and the oculist, (1461). 

Nevus, on cornea, 651, 896.^ 
flammeus, with conjunctival telangiectasia, 
1143 . 

Newborn, inclusion blennorrhea in, 833 . * 
New York Society for Clinical Ophthalmolo- 
gy, 180, 414, 536, 646, 767, 1296, 1439. ^ 
News Items, 106, 215, 338, 465, .586, 685, 802, 
932, 1061, 1190, 1337, 1467. 

Newton’s Physiologic optics (335). 

Nutrition surveys, affecting eye, (576). 
Nyctalopia, Bishop Harman test for, (210). 

and vitamin A, (565), (907). -* 

Nystagmus, (1169), 

. ataxic, (558). 

in brain disease, (438). ‘ ^ “ 

central vertical, 417. ' 
hereditary, (332). 

opticokinetic, diagnostic value of, (438). 
vestibular, (439). 

Obituaries — 

Gifford, Sanford R. 552.. 

Pfingst, Adolph’ O. 425. 

Silva, Raphael. 1061. 

Vogt, Alfred, 551. 

Ochronosis; X-ray and ophthalmic examinaT 
tion of, (569). ^ ^ x 

Occlusion, diagnostc value of, (1162). 

Ocular infections, see Infections. 

Ocular movements, (201), (304), (438), (556), 
^ (671), (916), (1169), (1451). 
clinic, 884 , 1284 . « 

duction, 179 . 
and see Muscles. 

Onchocercosis, sec Parasites. 

Operations, anesthesia for, (430). 
and see Surgery;. and see Abstracts, section 
two; and see also under individual sub- 
jects such as Cataract, Glaucoma, Retina, 
or the personal name associated with the 
- operation. . . , - . ^ 

Ophthalmia, gonorrheal, diagnosis of, (1314). 
treatment, albucide, (202). 

Dagenan, (1174). . 
diathermy, (442). 
penicillin, (672). 

neonatorum, sulfonamides for, (1177), 
(1453): 

Ophthalmic impressions, material for, (435). 
Ophthalmic review of 20,000 men at induction* 
center, 345 . 

Ophthalmic surgeon, see Ophthalmologist. 
Ophthalmofundiscope, (9101. 

Ophthalmological Societies — 

American Academy of Ophthalmology and 
, Otolaryngology, 1944 meeting, 1305. 
American Medical Association, Section on 
Ophthalmology, 1944 meeting. 775. 
American Ophthalmological^ Society,. 1944' 
meeting, 774, 
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Ophthalmblogical Societies, {continued). 
Association for Research in Ophthalmology, 
1944 meeting, 775, 

Chicago, 73, 183, 282, 541, 653, 1020, 1150, 
1300, 

Colorado, 183, 287, 651, 896, 1154, 1430. 

Los Angeles, 185, 897, 

Research Study Club, 426, 

Memphis, 289, 1024, 1156. 

National in the United States, 1225. 

New York, 180, 414, 536, 646, 767, 1296, 1439. 
Philadelphia, 531, 889, 1436. 

Royal, 410, 765, 1292, 1432. 

Saint Louis, 285, 654, 772, 1027. 

Spanish, 86. 

Ophthalmologists, British, and opticians, 904. 
ililario de Gouvea, (1054). 
and optician, (1336). 
optometry and (334). 
publicizing the professional man, 899, 
role of, in program for partially seeing child, 
419. 

training of British, 1442. 

Ophthalmology, advances in clinical, (667). 
advances of interest to general practitioner, 
(464). 

Brazilian, (102). 
in Canal Zone, 538. 

cerebrospinal -fluid system’s relation to, 414. 
chemotherapy in, (430), (431), (910), (1449). 
of high altitudes, (S80L 
history of, Philadelphia, (334). 

Turkish, (582). 
industrial, (335), (578), 662. 

and see Industry; and see Injuries, 
mcrcurochrome, (431). 
military, 26, (99). 
physiotherapy in, (912). 
prevention in, (580), 
radiurn therapy in, (912), (1449). 
in the R.C.A.F. (909). 
relation of, to rhinology, (577). 
research in, planning for basic, (1334). 
rickcttsiae in, 767. 
short-wave therapy in, (911). 
teaching of, clinical, (1056). 
postgraduate, postwar, 299. 
and research in, (1333). 
training in, in Great Britain, 1442. 
vitamins in, (333), (797). 

Ophthalmomyiasis, Oestrus ovis, (797). 
Ophthalmoplegia, from brain tumor, (1173). 
exophthalmic, 504. 
headache, (1173). 
and retinal degeneration. 621. 
sensorj’ and motor, (1170). 
from snake bit, sec Injuries. 
Ophthalmoscope, combined retinoscope, (429). 
Ophthalmoscopy, in clinical medicine, (194). 

stereoscopic, (90S). 

Optic chiasm, see Chiasm. 

Optic nerve and toxic an\blyopias. (94), (211), 

(926), (1189), 

(Ioi9), (J461). 

Oplic-nervc atrophy, bilateral, 282, 1155. 
in hereditary- degeneration, (S69). 


Optic nerve atrophy, (con^tnwed) . 
ia malignant nasopharyngeal tumors, 373, 
(682). 

syphilitic, results of surgical treatment of, 
1296. 

toxic, (1461), (1462), 

Optic nerve, coloboma of entrance of, (1190). 
cyst of, congenital, 278. 
defects, (458), 
disc, choked, (315), 1155. 
diagnosis of, (211). 

differential, from papillitis, (1189). 
and low intrathecal pressure, in brain 
tumor, (211), 

in lupus erythematosis, 892. 
congenital hole in, (211). 
drusen on, 1436, (1462). 
ophthalmoscopic aspects of, (682). 
optico-ciliary vein of, 1151. 
effect of, methyl alcohol on, (567). 

tryparsamide on, (315). 
injuries, see Inj’uries. 
lesions of, neurolysis, (211). 
medullated fibers, (566). 
toxicity of, (1461), (1462). 
tumors of, see Tumors and see Brain. 

Optic neuritis, (315). 
differentiation from papilledema, (1189). 
retrobulbar, acute, from herpes zoster oph- 
thalmicus, (333). 

hypophyseal tumor causing, (785). 
and peripheral, (567), 
sinus, (1319).^ 

treatment of, nicotinic acid, (94). 

Optic tract, fibers of, (1058). 
localization of lesions, (1041). 

Optical companies, agency dispensing prac- 
tices, 84, 660. 

Opticians, British, 904. 

Opticochiasmal, junction, injury of, see Injury, 
meningitis, (683), 

Optics, histo^ of, in Sao Paulo, (581). 
treachery in, 547. 

Optometry, (334). 

Orbit, apex, and foramen rotundum, mixed 
syndrome of, (1041), 
cellulitis, (570), (577), (684), (1042). 
in infant, from maxillary osteomyelitis, 
(927)'.^ 

complications in suppurative sinus disease, 
(96), 

decompression, for progressive exophthal- 
mos, 182. , 

emphysema, as means of radiologic con- 
trast, (927), 

myositis and exophthalmos, (96). 
plastic repair of, (1320). 
tumors, see Tumors. 

water and fat content of, in experimental 
exophthalmos, (458). 
and see Abstracts, section thirteen. 

Orthoptic cases, review of 500, (916).- 

Orthoptic technician, duties and training of, 

Orthoptic treatment, (1173). 
clinic, in Memphis, (1452). 
for infant squinters, 57. 
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Orthoptic treatment, {continued), 
objectives of, 648. 
for phorias, 1272. 
precautions in, 1422. 
prisms in, 61. 

requirements for good, 1417. 

Oxygen deprivation, effect of, (434), 

Pain, ocular, 776, 1293. 
retrobulbar injection of alcohol for, (1164), 
1293. 

Pan-American Notes, 105, 583, 1060. 

Papilla, sec Optic nerve. 

Paracentesis, sec Anterior chamber. 

Parasites, cysticcrcus cellulosac, (99). 
Onchocerca volvulus, 537, (1053), 

Oestrus ovis, (797). 
sporothrix, 1311. 

and sec Abstracts, section seventeen. 
Pccten, avian, (1058). 

Pemphigus, ocular, 283, (673). 

Penicillin, in ocular infections, (197), (667), 
(1164), 1206. 

Cl. welchii, (668), 
gonorrheal conjunctivitis, (672). 
experimental, pncumococcic, (197), 
purulent conjunctivitis, 1428. 
Staphylococcus aureus, (668). 
penetration of> into eye, (669). 

Pentothal sodium anesthesia, 655, (665). 
Perception, depth, stereoscopic, (913). 
light, dissociation of form vision and, in 
amblyopic strabismus, 950. 

Perimetry, clinical, 550. 

Pfingst, Adolph O. 425. 

Pharynz, infection of lymphoid tissue of, 
(1178). 

Philadelphia, see College of Physicians of. 
Phorias, see Strabismus. 

Photography, of fundus, color filter for, 281. 
film adapter for, 403, 
slitlamp (biomicro), (664). 

Physician, general, recent advances in oph- 
thalmology in sphere of, (464). 
treatment of eye diseases by, (1054). 
glaucoma and, (447). 

Physics, medical, 1447. 

Physiologic optics, refraction, and color vi- 
sion, (198), (431), (555), (670), (913), 
(1165), (1449). 

physiologic optics, significance of Newton's 
work in, (335), 

Physiotherapy in ophthalmology, (912). 
Physostigmine, methods of administering, 
(309).. 

Plastic surgery, see Surgery,; and see under 
the various tissues and adnexa. 
Pneumococcus intraocular infection, penicil- 
lin and sulfadiazine for, (197). 

. Pneumo-encephalocele secondary to lid punc- 
ture, 617. 

Portuguese language and American ophthal- 
mological congresses, (334). 

Presbyopia, analysis of, (436). 

Prisms, see Spectacle lenses. 

Procaine, (429). 

. severe reaction from, 293. 


Propamidine for angular conjunctivitis, (1455). 
Pscudoaphakia fibrosa, (1037). 
Pseudopterygiumj 1155. 

Pterygium, operation for, (442), (918). 

submucous resection, (918). 

Ptosis, sec Lids. 

Public health nursing .in trachoma program,. 
(582). 

Public relations, 1159. 

Pupil, abnormalities of, in nian,^(677). 

Argyll Robertson, congenital,' 291. 
innervation, (561), (562). 

^*oil drop in,” (452)._ 
reaction, abnormalities of, diagnosis of, 
(1448). 

in glaucoma, (1184). 

Pupillograph}^ diagnostic value of, 1441. 
Purtschcr's disease, 534. 

P 3 ^octanin, blepharitis and, (97). 

Quinine, bisulphite of, for trachoma, (1453). . 

Radium therapy,^ (912), (1449). 

Hd reconstruction after, ,1302. 

Reading, difficulties, ambl^^opia in, 1374'. . 
remedial techniques, 423. 
visual function in, (318), 1007. 

Rebates, 84. 

Refraction; (432). 

alteration of, during sulfonamide therapy, 
(434). ' . . . ' 

application of stenopaic slit in, (432). 
axis-finder charts (1167). 
biastigmatism, 992 , 

binocular, with cross-cvlinder technique, 

(556). 

changes in, unusual, 896. 
clinic, 407, 529, 1287. 

cross-cylinder, binocular refraction with, 
(556). 

obliquely crossed, /n66). 

transposition of, 555 
test, 436 ' 

rational basis for, 280. 
cyclopicgia, see Cycloplegia. 
deafness and tinnitus relieved by,- (915). 
errors of, clinical importance 9 f, (915). 
medical aspects of, (1450), 
for presbyopia, (436). 
principles of, (555). 
prisms, use of, 284. 
retinoscopy, 765., 
in astigmatism, (1167). 
combined ophthalmoscope and retinoscope, 
(429). 

principles^ of, (1167). 
sensitometric method of, (199). 
velanoskiascope, (433). 

Rehabilitation, ocular, 187, (1463). 

Rete mirabile, 542, 543. 

Retina and vitreous, (94), (208), (454), (563), 
(679), (784), (925), (1038), (1186), (1317), 
(1460). 

Retina, angioid streaks of, (1186). 

with pseudoxanthoma elasticum, (208). 
angiomata of, (565). 
angiospasm, (1038); 1301, (1318). 
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Retina (confmued). 
areas and cortical sectors, (317). 
changes, associated with subacute bacterial 
endocarditis, (784). 
in diabetes, see Diabetes, 
histopathologic^ in methyl-alcohol poison- 
ing, (567). 

chemistry of, cholesterinase, (1057). 

diphosphopyridine nucleotide, (1057). 
congenital fold of, (1040), 1132. 
degeneration of, hemeralopic, (680). 
ophthalmoplegia and, 621.^ 
retinal angiospasm preceding, 1301. 
extravasation from, intraocular pressure 
and, (1460). 

ganglion cells of, senile and other pigmen- 
tary changes in, (457). 
hemorrhage in, (454), 542, (1187). 
preretinal, (679). 

holes, without detachment, (312).^ 
lesions of, atrophy, in chorioretinitis, 1021. 

micro-, experimental, in cat, (1059). 
lipemia of, 531.^ 

in nondiabetic patient, (1461). 
perivasculitis of, 545. 

* photography of, see Photography, 
rents in, see Retinal detachment, 
senile changes in, (682). 

traumatic liporrhagia of (Verhoeff), (785). 
Retinal blood vessels, aneurysms, arteriove- 
nous, with mental changes, (1040). 
arteries, central, (456), 1299. 
closure of, 653, 654. 
constriction, (1187). 

• provocative pulsation, photographic 

anlysis of, (456), (679). 
spasm of, 289. 
sclerosis, (1187). 
visible emboli in, (563). 
changes in essential hypertension, (1187). 
diseases of, 1299. 
effect of antifreeze on, (315), 
spasm of, (1038)i 1301, (1318), 1408, 
veins, central, obstruction, 1339. 
thrombosis, 183, 1434. r 
heparin in, (209), 769. 

X-ray treatment of, 864. 
changes of, in multiple sclerosis, (1189). 
sheathing of, (1188), 

Retinal detachment, 545, (563), 1434. 
in Army general hospital, (1040). 
and cataract extraction, 287, 876. 
complicating glaucoma, (209). 
due to precclampsia, (566). 
holes (rents, tears), localization of, (454). 
significance of, in operations, (681). 
from rupture of retinal cyst, (1189). 
self-observation of, 189, (209). 
and trauma, (455). 

and see Iniuries. 
treatment, diathermy, (313). 
in aphakic eye, 288. 

Guisfs, (563). 
successful in old case, 291. 
significance of tears in. (681). 

Retinal periphlebitis and proliferating retinop- 
athy in diabetes, (564). 


Retinitis, diabetic, 543, (564), (565). 
clinical analysis of, (563). 
exudative, Coatses, 163, (925). 

and hemorrhagic, (1038). . 

foveo-macular, 803. 

pigmentosa, with arteriosclerosis obliterans, 

(564). ' 

melanophore-expandmg substance m 
urine, (313). ^ . 

with sex-linked idiocy, (1317), 
proliferans, (210), 542, (679), 897. 
and see Eales’s disease. 

Retinoblastoma, see Glioma. 

Retinopathies and encephalopathies in cardio- 
vasculo-renal affections, 1232. 

Retinoscopy, see Refraction. 

Retractor, illuminated, 281. 

Riboflavin, see Vitamin B. 

Rickettsiae in ophthalmology, 767. 

Roentgen ray, see X-ray. 

Royal Canadian Air Force, ophthalmology in, 
(908). 

Royal Society of Medicine, Section of Oph- 
thalmology, 410, 765, 1292, 1432. 

Rubella in mother, congenital cataract after, 
483, 903. 

Saint Louis Ophthalmic Society, 285, 654, 772, 
1027. 

Salamander eyes, return of vision to trans- 
planted, (459). 

Sao Paulo, history of optics in, (581). 
refractive errors of schoolchildren in, (800). 

Sarcoidosis in uveitis, (1315). 

Sarcoma, of iris, (571). 
reticulum cell, (571). 

Schools, see Children. 

Schiiller-Christian disease, see Syndrome. 

Sclera, episcleritis, erythema nodosum, 398. 
syphilis of, (673). 

Sclerosis, multiple, as an ophthalmo-neuro-- 
logic condition, (576), 1297. 
ataxic nystagmus pathognomonic of, (558). 
sheathing of retinal veins in, (1188), (1189). 
tuberous, (100), (569). 
with tumor of optic disc, (1461). 

Scorpionism and visual apparatus, (100). 

Scotoma,^ macula-wedge, in glaucoma, 1090, 
from vitamin deficiency, (683). 

Scotometry, rod, form and character of, 349, 

Sheard Foundation for Education and Re- 
search in Vision, 301. 

Short-wave therapy, (911), (912). 

Sight saving, type size for, 192. 

Simulation, see Malingering. 

Sinuses, see Nasal accessory sinuses. 

Skiascopy, see Refraction. 

Skin, disease, and cataract, (207). 
graft, massive, 1438. 

Slitlamp studies in starvation conditions 
(332). _ 

Snake bite, ocular injuiy* from, see Injuries. 

Social work, what home teachers should know 
about, (1335). 

Socket, shrunken, operation for, (1322). 
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Soviet military ophthalmology, (99). 

Spanish Ophthalmological Society, 86. 

Spectacle lenses, for avoiding diplopia, 1035. 
contact, (1169)^ 1439, 
in diagnosis, 1440. 
fitting of, (437), 
for injured eye, (914), 
for Iccratocbnus, 184, 
at low atmospheric pressures, (1166). 
new impression material, (435).' 
plastic molded, (914). 
for viewing angle, (664). 
dispensing oX sec Opticians ; and see Opti- 
cal companies, 
eyesight and, (1166). 
for hiding orbital defects, (319). 
iseikonic, meridional, effect on spatial lo- 
calization, (432). 
prisms, 284. 
in orthoptics, 61. 

Speech defects in blind children, (801). 

Squint, see Strabismus, 

Staphylococcus, allergy to, (1315). 
blepharitis from, (459), 

Stevens-Johnson disease, ocular manifesta- 
tions of, (577). 

Stilus disease, band opacity and iridocyclitis 
in, (207). 

Strabismus, (1172). 
appraisal of minimal, 740. 
in the Army, (1452). 
choice of fixating C 3 ’’C in, 817. 
concomitant, nonaccommodative, (441). 

treatment, (558), /5S9), (1171). 
convergent, concomitant, 1284, 
with congenital high myopia, 159. 
etiology and treatment, 192. 
frequency of, 1413, 
management of, (201). 
measurement of, corneal light reflex in, 
( 439 ). 

postoperative cicatricial, (556). 
treatment, 192, (201), (558), (559), 
nonoperative, orthoptics, 1272. 

and see Orthoptics, 
operative, graded, (557). 
guides in (cosmetic), (441). 
in tuberous sclerosis, (100), 
and see Muscles. 

Strephosymbolia, see Reading. 

Students, ocular hygiene for, (1056). 

Suction-cup (Werner Herzau) therapy, (911). 

Sulfadiazine, anterior;;:chamber irrigation with, 
527.' ^ _ 

for meningococcic conjunctivitis, 400. 
for ocular infection, (197). 
penicillin and, for experimental intraocular ' 
infection with Staph, aureus, Cl, welchii, 
( 668 ). 

for pneumococcus infection, (197).^ 

Sulfanilamide, anti-infection action of, in oph- 
thalmology, (195). 
for ocular disease, (197). 
corneal ulcers, (306). 
gonoblennorrhea, (202). 
hypopyon ulcer, (1180). 
local application of, (196). 
for trachoma, -(202), (1455). 


original articles,' parenthetic numbers to abstracts 

Sulfapyridine, for dacryocystitis, (1043). 
ocular pharmacology of, (197). 
in serpiginous ulcer, (444). 

Sulfathiazole, for conjunctival inflammation. 
(203), (672). . 

with diathermy, (442), 

Sulfonamide therapy, (667), (913), (1449). 
alteration in refraction during, (434). 
complications from, (910). 

conjunctivitis, (672). 
toxic effects of, (670). 
for ocular infections, (9J3). 
gonococcic conjunctivitis, (202), (1174). 

neonatorum, (1177), (14S3). 
trachoma, (1175). 
tropical, (1175), 
present status of, (430), (431), 

Surgery, ocular, 1033. 
corneal, 649. 

dental absorbent rolls in, (195). 
evipan-sodium in, (194), 
transplantation of preserved tissue in, (198). 
war, (196). . 

and see Operations. 

Sutures for muscle recession, 71. 
Sympathetic nervous system, distribution of, 
to pupil and upper extremity, (562). 
role of, in pupillary innervation, (561). 
Sympathetic ophthalmia, (445), 542, (782). 
atophanyl therapy successful in, (782). 
blood changes in threatened, (206). 
and see Abstracts, section seven. 
Syndicalization of ophthalmologists in- Brazil, 
( 102 ). 

Syndrome, Adie's; 762, (1182), (1315). 
Axcnfeld-Schurenberg, (1172). 

Behcet^s, (923). " . . 

Claude Bernard Horner, (926). 

Foster Kennedy, 288. . , . 

Gunn's, (320), (1044).^ 
Hand-SchuIIer-Christian, (213), (927), 
Marfan’s, (1186). 
ocular secretomotor, (1041). 
oculophrenic recurrent, (907). 
orbital apex and rotundum, (1041). 
Vogt-Koyanagi, 891, (1457). 

Wallenberg’s,. (444). 

Syphilis, acquired, the cornea in, (1456). / 
ocular. (578), (675). 
fundus lesions m,'(445). 
sclera, (673). 

relation to iris and uveal tract, (206). 
Systemic diseases and parasities, (99), (332), . 
(463), (576), (797), (1052), (1328), (1466). 

Tabes, ocular- signs of, 282. 

Tears, see Lacrima. 

Teeth, see Focal infection. - ' 

Tension, ocular, see Glaucoma. 

Tetanus, cephalic, of ocular origin, (573). 
Tetracaine, (429). 

Therapeutics and operations, (194), (429), ' 
(665), (910),^ (1164), (1449). 

Thrombophlebitis, cavernous sinus, .staphylo- 
coccic, (1321), 

Thrombosis, cavernous sinus, 523. 

of central retinal vein, 183, (209), 769, 864, 

. 1434. 
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Thyroid disease, exophthalmic,' 504, ,589, 693, 

■ (787, (788), 820, (926), (928), J302, (1322). 
disassociation of thyrotoxicosis and, 180, 

n '?22^ 

surgery ‘in, 181, 1302. 

orbital decompression for, 182. 
Tonometer, modifications, (1183). 
new impression, (782). 
standardizing and checking, 70, 180, 368. 
Tonometry, (310). 

Tonoscopy, see Retinal blood vessels. 

Torsion, without eye defect, 153. 

Torticollis, ocular, (671). 

Toti's operation, see Dacryocystorhinostomy. 
Toxoplasma, chorioretinitis with, (681), 1435. 
Toxoplasmosis, 1151. 

Trachoma, 1107. 
afollicular, (781). 
biomicroscopy in, 539. 

control program, public-health nursing in, 
(582). 

etiology, (672). 
in Guatemala, (1333).' 
morbidity of, 1279. 

pannus of, methylin blue with atropin for, 
(444). 

simulating tuberculosis of conjunctiva, (203). 
treatment of, (1176). 
bisulphite of quinine, (1453). 
streptocide, (304). 
sulfanilamide, (202), (1455). 
sulfonamides, (1175). 

Weil-Felix reaction in, (1313). 

Trichiasis, see Lids. 

Trichophyton cerebris, blepharitis due to, 
(789). 

Triturus viridescens, lens regeneration in, 
(453). _ 

Tropics, incidence of eye disease in, 536. 
Tryparsamide, visual impairment from, (315). 
Tuberculosis, ocular, (101), (1053), 1432. 
of anterior segment, roentgen therapy for, 
(1430). 

of choroid, 652. 
of conjunctiva, (202), 1292. 
of cornea, riboflavin for, (204). 

roentgen therapy for, (560). 
pperimcntal, (1330). 
in old injured eye, 1431. 
in relation to general tuberculosis, (1466). 
sensitivity and immunity in, (463), 
uveal, (1315). ' 

Tularemia, oculoglandular, (305). 

Tumors, (97), (321), (460), (571), (789), (930), 
(1044), (1324), (1465). 
of brain, see Brain. 

of choroid, carcinoma, metastatic, 726. 
bilateral, (460), 1355. 
melanoma, achromatic, (321). 
malignant, 893, (1324). 
metastatic, 726, (1324). 
neurofibroma, (1045). 
of conjunctiva, cpiUielioma, (1045), 
simulating tubercle due to trachoma, (203). 
cpibulbar, 897, 

of cxtraocular muscle, sarcoma, (571). 
diagnosis of, (1325). 


Tumors, (continued), 
of eye, 765. 

melanoma, diagnosed by biopsy, 1027. 
of iris, epithelial, 1094. 
leiomyoma, 467. 
melanoma, (321). 
sarcoma, (571). 

of lacrimal sac, primary carcinoma, (1325). 
of lids, carcinoma, 244, (931). 

treatment with Bucky’s border rays, 
(930). 

conjunctiva, capillary hemangioma, 1289. 
of optic nerve, 183. 
disc, (790). 

phacoma, (1461). 
glioma, (321). 
of orbit, 543, (789). 

melanoma, encapsulated, (1324). 
of retina, angiomatosis, (97), (790). 
glioma, (97), (790), (931). 
genetics of, (1324). 
of sclera, dermoid, 67. 
episclera, 184. 

of semilunar fold, adenopapilloma, (1465). 
of uvea, malignant melanoma, 217, (572). 
syphilis in relation to, (206). 

Twins, eye findings -in identical, 401. 

Type size, for income tax instructions, 192. 

readability of, for sight-saving classes, 303. 
Typhus vaccine, uveal changes following in- 
jection of, (1328). 

Tyrothricin in treatment of corneal ulcer, 500. 


Umbralometer, (193). 

Uniocular patient, rehabilitation of, (335). 
Uveal tract, sympathetic disease, and aqueous 
humor, (91), (206), (307), (444), (561), (676), 
(782), (923), (1181), (1315), (1456). 

Uveitis, allergic, with hypopyon, (1315). 
and alopecia, etc., see Vogt-Koyanagi'under 
Syndrome. 

glaucoma and, 185, (446). 

with Hodgkin’s disease, (1457). 

role of sarcoidosis and brucellosis in, (1315). 

tuberculous, 898. 

therapeutic management of, (1315), 


Vaccinia of eyelids, (1464). 

Vasodilators in acute fundus disease, (455), 
Velanoskiascope, see Refraction. 

Vertigo, (319). 

Virus, infections^ of eye and adnexa, (577), 
(918). 

intraocular, (446). 

Vision, in anisometropia, 641. 

‘‘black,” of aviators, (455). 
color, defective, see Color blindness, 
in mental maladjustment, (433). 
tests, Ishihara and American Optical Co,. 
(671). 

in relation to vitamin-A intake, (670). 
Royal Canadian Navy, (555). 
and see Color blindness; Perception; 
Abstracts, section three, 
cortical, anatomy of, (336). 

<5efective, nutrition, and, in school children, 
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Vision, {coniUmed). 
defective, (continued), 
opportunities for, job analysis, (S80). 
vocational aptitudes for, (581). 
and war-production effort, (580). 
effect of tryparsamide on, (315). 
form, in amblyopic strabismus, 950. 

I wanted to see (book), 1309. 
impaired in recently inducted soldiers, 
(1335). 

improvement of, by exercises, 549. 

by enforced use, 1024, 
light, and seeing (book), 1310. 
night, in the Army, (434). 
defective, (908). 
simple test of, (1448). 

“red,” for aviators, (455). 
requirement of the military services, (1055). 
and see War, 

restoration of, in grafted eyes of salaman- 
ders, (459). 
of selectees, (1335). 

“tunnel,” (567). 

and see Visual acuity; and sec Abstracts, 
section three. 

Visual acuity, emmetropic, stimulation of, 

. ( 1451 ). 

in eunochoid skeletal type, increased by 
orchic extract, (797). 
improved by cold hip baths, (668), 
in industry, for extremely hne work, (1055). 
at low brightness levels, 53, 
lower, senile, 232, (576). 
peripheral, (199), (665). 
tests of, chart, 270, 
children, school, (193), 1007, 1032. 
in Massachusetts, (909). ^ 

Visual apparatus, scorpibnism and, (100). 

Visual duplexity, (1449). 

Visual object-agnosia, (212), (786). 

Visual fields, change, in methyl-alcohol poi- 
soning, (567). 
color, psychogenic, 358. 

Visual tracts and centers, (94), (212), (317), 
(457), (568), (683), (786), (1041), (1320). 

Vitamins, (797). 

A, dark adaptation and blood level of, (210), 
(314), (1318). 

color vision in relation to, (670). 
conservation of, in eye under strain, (565)- 
B 2 (riboflavin, lactoflavin and G), content of 
ox ocular tissues, (307). 
deficit, (578), (667), (683). 

A, amblyopias of, (683). 
central scotoma, (683). 
ocular manifestations of, (565), (907). 


Vitamins, (continued), 
deficit, (continued). 

Bj, corneal vascularization, (1179). 
in dogs, (463). 

interstitial keratitis following, (444). 
ocular rosacea and, 354. 
vernal conjunctivitis, (780). 
B-complex, amblyopia, (1^9). 
blindness from, (333). 
role of, in ophthalmologj”, (333). ^ 

therap 3 % A, and riboflavin for eyestrain, 
(437). 

Ba, effect of, on corneal vascularization, 
(204), (1179), (1455). 

C, for herpes zoster ophthalmicus, (1178). 
- JE, interstitial keratitis, (205). 

Vitiligo, etc., with uveitis, see Vogt-Koyanagi 
under Syndrome. 

Vitreous, changes, lens-, amblyopia from, 
(449). 

congenital remains in, 897. 
cyst formation in, (681). 
depiction of, in glaucoma, (207). 
detachment, posterior, 1022, -I: 
hemorrhage, (210), 542, 1155. ~ 
recurrent, juvenile, 410, (785). 
slitlamp study of, 1440. 
specular pulsatile zones^ of, (566). 
and sec Abstracts, section ten. 

Vocation training for visually handicapped, 
(579), (581). 

Vogt, Alfred, 551. 
and sec under Syndromes, 

Wagner Bill, 295, 

Wallenberg’s syndrome, see Syndrome. 

War, injured, 26, ^ 

ophthalmic requirements of the military 
service, 26, (797). 

production, and visual defects, (580). 
scientific meetings during, 774. 
surgery of the eye, (1050). 
workers, ocular problems of, (1053). 
and see Injuries. 

Weil-Felix reaction, see Trachoma. 

Werner Herzau suction cup, (911). 

Wetting agents, 1118. 

Word blindness, see Reading. 

X-raj% examination, localization, (791). 

of optic foramen, (908). 

. therapy, of lesions about the eye, (912). 
in ocular disease, (430). 
inflammatory and neoplastic, (572), 1355.. 
retinal-vein thrombosis and iridocycli- 
tis, 864. 

tuberculous keratoconjunctivitis. (560). 
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MASSIVE BILATERAL PRERETINAL TYPE OF HEMORRHAGE 
ASSOCIATED WITH SUBARACHNOIDAL 
HEMORRHAGE OF BRAIN* 

With case report and pathologic findings 

Leslie C. Drews, M.D., and Jeff Minckler, Ph.D. 

Saint Louis 


Introduction 

Both subdural and subarachnoidal 
hemorrhages of the brain may invade the 
corresponding cavities of the optic nerve 
and ordinarily will remain localized 'in 
that space, if there is no traumatic rup- 
ture of the arachnoid that allows the blood 
to pass into both spaces. Duke-Elder^ 
classifies subarachnoidal hemorrhage as; 
(1) traumatic (the occasional case), due 
to rupture of meningeal blood vessels usu- 
ally in a basal fracture, and (2) non- 
traumatic (the usual case), in which the 
blood always comes from an intracranial 
origin; either from (a) aneurysm, usual- 
ly basal, rupturing into the- subarachnoid, 

(b) spontaneous intracerebral hemor- 
rhage bursting into the subarachnoid, or 

(c) meningeal hemorrhage in blood 
dyscrasias. 

We shall concern ourselves chiefly with 
hemorrhage into the nerve sheath from a 
bleeding basal aneurysm. Most of the re- 
ported cases are not associated with hy- 
pertension or blood-vessel disease; most 
are precipitated by some temporary in- 
crease of blood pressure; most of these 
ancurj'sms are in an arter}^ of the first or- 
der and most are in the arterior half of 
the circle of Willis; occasionally tlie an- 
curj'sm may be located in a cortical 


branch. Usually the aneurysm is congeni- 
tal and often it is associated with super- 
numerary blood vessels or other minor 
congenital anomalies of tlie circle. Occa- 
sionally the aneurysm is thought to be 
acquired as a result of infected emboli, 
atheroma, or syphilis (Duke-Elder^). 

In 1924 Symonds^ reported a series 
of 124 cases of “Spontaneous subarach- 
noid hemorrhage” (that is “spontaneous,” 
or nontraumatic) . In only 14 of these 
124 cases were the fundi described; 3 of 
these patients had subhyaloid hemor- 
rhages and 6 had papilledema. In tliis 
masterful 27-page article the author di- 
vides the cases into four clinicaLgroups, 
patients in the first of which die sud- 
denly, as in other apoplexies, and those in 
the last of which (a hypothetical group) 
have such gradual hemorrhage as to be 
almost asymptomatic until the grand at- 
tack occurs. The other groups are a coma- 
and- later-meningeal type, and . a purely 
meningeal type. 

Premonitory signs and symptoms are 
often present over many years, and usu- 
ally are caused by the leakage of varjdng 
amounts of blood. Duke-Elder^ lists them 
as : ( 1 ) Paroxysmal headaches which are 
severe, sudden in onset, come on after 
some exertion, and are often associated 
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with tinnitus. (2) Coma, then signs of 
meningeal irritation with delirium, vom- 
iting, restlessness, severe headaches, neck 
rigidity, positive Kernig, positive Babin- 
ski, and paresis of cranial nerves espe- 
cially the third and sixtli. (3) Ocular 
signs : The extension of hemorrhage into 
the optic-nenm sheath produces a fairly 
characteristic picture of papilledema and 
hemorrhages, an associated palsy of third 
and sixth nerves in 70 percent of the 
cases, and moderate proptosis considered 
due to the hematoma of the nen'^e. Al- 
most invariably the ocular signs are bi- 
lateral although enough unilateral cases 
are described to emphasize tliat this need 
not be so. 

Papilledema is the most common find- 
ing, Usually it is slight in amount, and 
only rarely is it entirely absent. It is 
almost invariably bilateral, and charac- 
teristically comes on with great rapidity 
(Uhtlioff, 1901, described it witliin 30 
minutes of onset). The papilledema is 
of particular interest because it is sup- 
posed to be due to the same essential 
cause as the papilledema of brain tumor. 
Many of the reported cases show marked 
hematoma of the nerve sheath, and not 
a few cases are reported in which definite 
constriction of the central retinal vein 
within the distended subaradinoidal space 
was demonstrated (Dupuy-Dutemps®). 
This obstruction of the central retinal 
vein within the subarachnoid space as in 
other papilledemas is supposed to be due 
to ; ( 1 ) the increased pressure within the 
subarachnoidal space, (2) the double 
angulation of the vein produced by the 
distention of the subarachnoidal space; 
(3) the actual axial elongation of the 
intra-arachnoidal portion of the vein pro- 
duced by the stretching of the vein be- 
tween its attachments to pia and arach- 
noid. In this connection the observation 
of Dupuy-Dutemps of hemorrhages with- 
in the dural sheath due to tearing the 


elongated vein where it seems rigidly at- 
tached to tlie dura, is of interest. 

The retinal hemorrhages. In the great 
majority of cases the retinal blood vessels 
are normal. Usually the hemorrhages are 
small and located near the disc (Duke- 
Elder®), but in four cases proved with 
serial sections, MacDonald^, found two 
with large subhyaloid hemorrhages some 
distance from the disc. Hale White® 
reported a case with symmetrical, large, 
brick-red hemorrhages in each eye, 
about four times the size of the disc 
and encroaching a little upon it. Mac- 
Donald states that subhyaloid hemor- 
rhages are not neeessarily in close contact 
zuith the disc, and that probably the fact 
tliat the large retinal arteries usually cross 
the large retinal veins near the disc may 
be the factor which in many cases tends 
to fix the location of the hemorrhages near 
the disc. According to MacDonald, also, 
ruptures of the deeper veins would pro- 
duce punctate hemorrhages, and rupture 
of the small veins in the fibro-vascular 
layers would produce striate hemor- 
rhages. All these types of hemorrhages 
were found in one of MacDonald’s cases. 
MacDonald concludes that the internal 
limiting membrane seems to he a defi- 
nite structure capable of localising a ven- 
ous or capillary hemorrhage outside the 
the vitreous body, and advances this con- 
ception as further proof tliat these hem- 
orrhages are, in fact, not arterial, since 
arterial hemorrhage frequently ruptures 
the internal limiting membrane, allowing 
the blood to penetrate into vitreous. Oc- 
casionally the hemorrhages are subretinal, 
but some of the old authors called pre- 
retinal hemorrhages, “subretinal” (see 
Hale White’s article). 

Source of intraocular hemorrhage. No • 
continuity between the retinal and nerve- 
sheath hemorrhage has been demonstrated 
in any recent cases. Duke-Elder® states 
that Liebrecht concluded there must be 
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such continuity, and Hale White had re- 
ported the actual continuity. However, 
Doubler and Marlow^® also claimed in a 
case of rupture of an aneurysm of the 
internal carotid with subhyaloid hemor- 
rhage that blood had been forced from 
the subarachnoid space through nerve 
substance and lamina cribrosa into the 
retina, and they had serial sections to 
substantiate this contention. In such a 
case the pressure within the subarachnoid 
might be very high. Paton,^^ who pio- 
neered in investigations of the mechanism 
of papilledema, said that “subhyaloid 
hemorrhages in subarachoid brain hemor- 
rhage are the result of direct leakage of 
blood through the subpial lymph spaces 
around the lamina cribrosa and through 
the perivascular lymphatics that surround 
the central vessels.” He believed fully that 
the subhyaloid hemorrhage directly com- 
municated with the hemorrhage in the 
subarachnoidal space of the optic nerve. 
Symonds^" also concludes that, in his 
case, blood had been forced through the 
lamina cribrosa into the subhyaloid space 
and quotes both Hale White and Doubler 
and Marlow to show that this may be 
the source of subhyaloid hemorrhage. In 
all tliree of these cases (Doubler and 
Marlow, Symonds, and White) tliere was 
a ruptured aneur}^sm of the internal 
carotid artery in which very high pres- 
sure might be transmitted to the sub- 
arachnoidal space. Because of the ques- 
tion as to tlie source of hemorrhage, Mac- 
Donald investigated his four specimens 
(in two of which there were large sub- 
hyaloid hemorrhages) thoroughly with 
serial sections and came to the conclusion 
that blood was not forced from tire nerve 
sheath into the e3'e. All otlier reported 
cases, except those of Doubler and Mar- 
low, Symonds, and White, were conspicu- 
ous for tlie fact that the blood was not 
forced through tlie lamina cribrosa. 

Riddocli and Gouldcn’® state “The 


ophthalmoscopic appearances conform 
very much with our ideas of venous en- 
gorgement of the retina which are seen 
in, its most marked instance in cases of 
thrombosis of the central retinal vessel. 
The obstruction in hemorrhage of the 
optic nerve sheath is sudden, thus caus- 
ing appearances similar to those seen in 
thrombosis of the central retinal vessel 
although the residts are not so serious 
as the obstruction is neither so complete 
nor so prolonged as in thrombosis." 

Riddoch and Goulden^^ also state that 
post-mortem evidence indicates that 
whether or not there will be ocular hem- 
orrhage in cases of subarachnoid hemor- 
rhage depends upon (1) the severity of 
the hemorrhage, (2) situation of the 
aneurysm, and (3) presence of scar tis- 
sue from previous hemorrhages (arach- 
noidal adhesions in the cistemae'basalis 
and chiasmatis). Thus if scar tissue pre- 
vents the hemorrhage from passing down 
the optic-nerve sheath, there may be 
no intraocular signs. If only one optic- 
nerve sheath is “patent” tlie intraocular 
signs, if any, will be present only in that 
eye. 

Diagnosis of hemorrhage into the sub- 
arachoidal space of the optic nerve may 
be made with considerable certainty when 
there are papilledema, retinal hemor- 
rhages, palsy of third and sixth nerves, 
and a liistor}-^ of eitlier head trauma or of 
a sudden seizure with signs of increased 
intracranial pressure, or with signs of 
meningeal irritation. The diagnosis is 
confirmed by lumbar puncture and the 
finding of bloodj'^ spinal fluid (Duke- 
Elder^=). 

Case report 

Mrs. D. B., white, aged 36 years, a pa- 
tient of Drs. C. J. Vollmar and R. A. 
Kinsella, entered St. Marys’s Hospital on 
September 6, 1943, at 10:00 a.m. and died 
September 30, 1943. At 9:00 a.m. while 
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preparing for church tlie patient sud- 
denly complained of severe frontal head- 
aches, and had to be led to a sofa, where- 
upon witliin less than five minutes she 
lapsed into a coma witli commlsions in 
whidi there were periods of rigidity of 
extremities, jaws, and back. Her face be- 
came fiery red and she vomited profusely. 
She never regained consciousness. Dr. 
Vollmar was called and sent the patient 
to tlie Hospital within the hour. 

Past history. When the patient was 12 
years old she and her sister had St. Vitus’s 
dance, from which they both recovered 
completel)'' within several montlis. At the 
age of 14 years, she wandered about for 
two days without knowing who she was, 
then suddenly recovered. She had had 
frequent severe headaches since child- 
hood. Seven years ago the patient had 
what was diagnosed as meningitis, with 
stiff neck and vomiting. No lumbar punc- 
ture was done. Since tliat time she had 
had many more headaches than before. 
The headaches were very severe frontal 
headaches associated with increasingly 
severe nausea and vomiting. She fre- 
quently was awakened with severe head- 
aches, She was diagnosed hypertensive 
years ago, and one year ago was told 
not to become pregnant again because of 
hypertension. She had a fall from a horse 
20 years ago without known injury. No 
other injuries were Icnown to her husband. 
She had had no operations. There was no 
definite ocular history, and no history of 
diplopia. 

Family history. Grandfather died of 
paralysis. Mother died of diabetes. Father 
and brother both died of coronary dis- 
ease. One uncle has had a bad heart since 
youth. 

Marital history. One child, nine years 
of age. Otherwise negative. 

Physical examination was made one 
hour after onset of the present illness. 
The patient was a well-developed and 


-nourished woman of 36 years, comatose, 
face markedly flushed, breathing rapid 
and shallow. There was moderate tonic 
convulsive rigidity. Her jaws were 
clamped tightly on a gag. The eyes were 
closed, the pupils moderately dilated and 
fixed to light and accommodation. Oph- 
thalmoscopic examination by tlie interne 
was recorded : "The right fundus shows 
a choked disc. Left fundus cannot be 
seen.” The blood pressure was 200/104, 
pulse 98 and regular, respiration 40. Ex- 
amination of chest showed generalized 
loud moist rales, which obscured tlie heart 
sounds. Babinsky reflex was positive on 
both sides. 

PROGRESS NOTES 

September 7th. Patient had purposeful 
movements of the limbs and occasionally 
tried to talk. Right Babinslcy had de- 
creased and left was negative. 

September 8th. The patient’s blood 
pressure was running 100-112/60-80, in 
botli anns. She had severe pain in the 
right side of the neck posteriorly and 
winced when this area was touched. 

September 9th. She had been moving 
hands a great deal scratching furiously 
and beating both hands against addomen. 
Her right arm was more active than her 
left. Blood pressure was now 202/116. 
Pulse and temperature were normal. 

September 11th. Ophthalmoscopic ex- 
amination recorded by interne; "Numer- 
ous hemorrhages are present over the 
right retinal surface. Left eyeground not 
visualized.” Temperature 102.6°F. res- 
piration ‘ 22, pulse 90, blood pressure 
182/100, 

Spinal tap showed pressure 380 mm. 
of water. When 7 c.c. of bloody spinal 
fluid was removed the pressure dropped 
to 135 mm. of water. General condition 
remained about the same. 

Examination by one of us (L. C. D.) : 

"The pupils react well to light. The 
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eyes are turned up and out. Homatropine 
1 percent produced dilatation to 8 mm. 

“Ophthalmoscopically the entire pos- 
terior pole of each eye for a width of 
about 10 D.D. is covered by a large ret- 
inal or preretinal hemorrhage of uni- 
form dark brick-red color through which 
no fundus details are visible. The hemor- 
rhage seems centered over the area where 
the disc should be. There is a sudden 
sharp transition from hemorrhage to the 
normal retina in the periphery, the edge 
of the hemorrhage is rather smooth, and 
the outline is roughly circular as in pre- 
retinal hemorrhage. The media are clear. 
The blood vessels in the visible normal 
retina are free of arteriosclerosis; the 
veins are markedly tortuous but only 
moderately engorged.” 

Diagnosis: "Massive subarachnoidal 
hemorrhage of the brain extending down 
along the optic ner\’^e. It is believed that 
usually such hemorrhage of the eye is 
due to compression of tlie central retinal 
vein within the subaraclinoidal space of 
the nerve. Very frequently the cause is 
congenital aneurj^sm of the basal arteries. 
Occasionally such aneurj’^sms have been 
attributed to meningitis of which there 
is a possible histor}’^ here.” 

September 16th. Lumbar pimcture: 
spinal fluid bloody, pressure 85 mm. of 
water. One cubic centimeter of fluid with- 
drawal. 

September 17th. Ophthalmoscopic ex- 
amination (L. C. D.), wath dilatation ad 
maximum. “All tlie gross hemorrhage in 
each eye has been absorbed. Cannot make 
out even the location of the discs through 
a dense grayish haze w'hich seems cen- 
tered over the disc area to a width 
of 3 to 4 D.D. The obscured area is much 
smaller than the hemorrhage first seen 
on September lltli. The peripheral retina 
uncovered by tlie absorbed hemorrhage 
seems iionnal.” 

September 22d. Ophtlialmoscopic ex- 


amination (L. C, D.) showed no change 
over September 17th. Lumbar puncture 
showed the intraspinal fluid pressure to 
be 235 mm. water. When 10 c.c. of bloody 
spinal fluid were withdrawn, tlie pressure 
dropped to 180; then 8 more c.c. W'ere 
removed, after ivhich pressure dropped 
to 85. 

September 29th. Ophthalmoscopic ex- 
amination (L. C. D.). “No change from 
September 17th and 22d.” Tw^elve hours 
later the patient had 6 to 8 convulsions; 
blood pressure w^as 240-290/110-160. Pu- 
pils were dilated but reacted to light, Ba- 
binsky reflexes negative. During intervals 
between convulsions the patient relaxed 
completely, pupils constricted and were 
fixed to light. Convulsions continued and 
hvo hoars later, the patient regurgitated 
a mouthful of fluid, then immediately 
aspirated it, became cyanotic and respira- 
tion became labored and very irregular. 
Trendelenburg position, oxygen, artificial 
respiration, coramine, all were ineffective. 
Respiration gradually ceased, cyanosis 
increased, and within a minute after res- 
piration ceased, tlie heart stopped. 

Post mortem. September 30th, 8 :30 a.m. 

General. Rigor mortis four plus. Hy- 
postasis slight. Body is well developed 
and well nourished. The heart weighs 360 
grams, shows no evidence of infarction 
or scarring. The valve cusps are delicate 
and competent. The coronar)”^ arteries are 
straight and patent and show minimal 
atheromatous change. There is grade I 
(minimal) atherosclerosis of the aortic 
lining. Microscopically, tliere is hyper- 
trophy of myocardial fibers, and there are 
a few lymphocytes in scattered subendo- 
cardial foci. The blood-vessel ivalls are 
not thickened and there is no evidence of 
inflammatoiy’ reaction. Hyaline change in 
tlie walls of the afferent glomerular arter- 
ies of tlie kidney is evident and there is 
minimal medial h}q)ertrophy of small 
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arteries. There is marked congestion of dissects away with great difficulty. The 
the pulmonary vasculature with apparent cisterna cerebellomedullaris is choked 
thickening of interstitial lung tissue. The with hemorrhage but shows no, increase 
remaining general findings are minor and in trabecular consistency. Frank blood 
irrelevant. Death is considered to be re- is in evidence in a subarachnoid position 
spiratory, incident to the cerebral pa- over the foramina of Luschka. The cis- 
_ terna superius and the cisterna venae 

Cerebrospinal system: The brain with magnae cerebri are similarly engorged, 
membranes exclusive of dura weighs The cisterna pontis shows patches of old 



Fig. 1. (Drews and Minckler). Superior view of brain. Note flattening of gyri, absence of 
free blood in the obliterated subarachnoid space. A, arachnoid granulation. 

Fig, 2, Inferior view of brain. Note the large hemorrhage in left frontal pole (H), scattered 
subarachnoidal blood over the base and stem (S), thickened arachnoid and hemorrhage at the 
foramina of Luschka (L). 

1,370 grams. The gyri are somewhat fiat- hemorrhage with marked tenacity of the 
tened but there are no basal-pressure subarachnoid trabecula. The increase in 
markings (figs. 1 and 2). The arachnoidal trabecular consistency in the entire basal 
membrane is thickened diffusely and has cistern (c. interpeduncularis, basalis 
a bluish cast. There is no fresh or old proper, chiasmatis, and fissurae lateralis 
subarachnoid blood in evidence over the cerebri) is marked. This space (fig. 2) 
vertex or sides. The superficial cerebral dissects with unusual difficulty and incor- 
veins are moderately distended. There porates old blood diffusely throughout the 
is clotted hemorrhage in a subarachnoid trabecular reticulum. This network is in- 
position over the medial and inferior as- terpreted as being not wholly related to 
pects of the left frontal lobe. The basal the terminal hemorrhage but incideiit to 
arachnoid is conspicuously thickened and previous basal pathology (arachnitis from 
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recurring subarachnoid hemorrhage or 
possibly meningitis — see history) . 

On the inferior surface of the left fron- 
tal lobe there is a gross hemorrhage meas- 
uring 2.5 cm. in diameter which dissects 
into the left cerebrum (fig. 2). Dissection 
of tlie basal region reveals the source of 
the hemorrhage in the circulus arteriosus. 
There is a gross defect of the anterior 
communicating artery (fig. 3). The right 


Distal to the communicating branch the 
left arter}’’ divides immediately into su- 
perior and inferior branches. The anterior 
communicating artery is disposed in two 
closely related divisions, an anterior and 
a posterior bridge. The latter arises as a 
small branch of the right, and a dilated 
conical segment of tlie left anterior cere- 
bral arteries. The anterior bridge has a 
wide base on both longitudinal vessels 



Fig. 3 (Drews and Mincklcr). Enlargement showing right carotid artery (C), right and left 
anterior cerebral arteries (ra, la), the aneurj’sm at the site of the anterior communicating artery 
(An), the point of rupture of the aneurj’sm (R), the stellate branching of the left anterior cere- 
bral (br). and the invading frontal hemorrhage (H). 


anterior cerebral artery continues past 
the anterior communicating branch in a 
nonnal manner. One small lateral branch 
is given off at the level of the communicat- 
ing arter}’’ and the distal ramifications 
arc in nonnal order. The left anterior 
cerebral arter}’ has a stellate distribution 
at this level, laterally, four small vessels 
are contributed to tlie brain substance. 


and fuses widely in its central part with 
the posterior bridge. The middle fused 
part extends in an infundibuliform man- 
ner superiorly and to the left, terminating 
in a rounded bulb with a firm white con- 
sistence suggestive of a sclerotic plaque. 
Inferiorly, the stalk of the ancui^’sm is 
in evidence witli an aperture communicat- 
ing with the interior of the artery and 
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pointing anteriorly and to the left (fig. 
3). It is from this aperture that the 
hemorrhage had its origin, dissecting su- 
periorly into the substance of the left 
frontal Ipbe. 

Gross coronal sections (fig. 4) reveal 
the course of the hemorrhage through- 
out the ventricular system. Entering the 


ous. seepage of the aneurysm influenced 
the course of the hemorrhage through 
brain substance and the intensity of the 
packing of blood in the ventricular sys- 
tem. 

Microscopic. Sections tlirough the 
aneurysm show a uniform defective wall 
with great hypertrophy and absence of an 



Fig. 5 (Drews and Minckler). Low-power view of section through floor of 
ruptured aneurysm (An), the superior infundibular extension of the aneurysm 
(San), the left anterior cerebral artery (la). Note the defective wall of the 
ancurj-sm (Aw). 


left anterior ventricular horn the blood 
perfused the entire system, establishing 
confluence of the lateral ventricles by de- 
struction of the septum pellucidum, and 
issuing through the lateral and median 
apertures of the fourth ventricle to ap- 
pear in the subarachnoid space of the 
brain stem and cord. Undoubtedly, the 
arachnitis in the basal cistern from previ- 


elastic membrane (fig. 5, cf. Forbus^®). 

Meninges and brain: The arachnoidal 
membrane is thickened, cellular, and com- 
pressed over levels including vertex, later- 
al surface, base, stem, and cord. Free 
blood is present except as noted grossly. 
I^Ieningotlielial phagocytic activity is pro- 
nounced in die subarachnoidal space of 
the spinal cord, less marked at the levels 
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of the stem and base. At these levels the 
trabecular' network is dense, with free red 
blood cells and lymphocytes in the mesh- 
work and relatively few macrophages 
with pigmented debris. The pia-glial 
membrane is thick and sclerotic through- 
out. The intramedullar}' pathology is not 
remarkable. There is no evidence of glial, 


bulb reveal free blood in the subarachnoid 
space in ^diminishing quantity as the in- 
spection is carried distally. Close to the 
chiasm there is free blood with numerous 
macrophages. Red cells are present in 
progressively smaller amounts to about 
the midpoint of' the stalk bilaterally (fig. 
6). Distal to this point no free cells have 



Fig. 6 (brews and Minckler). Section through the left optic nerve 2 cm. 
from the chiasm showing free blood in subarachnoid space (Sa). PG, pia g la 
membrane. 


free-cell, or vascular activity suggesting 
an inflammatory process. Cell changes are 
nonspecific. The intramedullary small ar- 
teries show a minimal medial hyper- 
trophy. Edema is evident but not marked 
in cerebrum and stem, is absent in the 
spinal cord and rriinimal in the optic 
chiasma. The edema does not extend into 
the optic nerves. Transverse sections 
through the latter to within 1 cm. of the 


been found but old hemorrhage is indi- 
cated by the presence of scattered macro- 
phages containing pigmented debris. The 
ara^noidal space close to the bulb is di- 
lated and shows increased density of tra- 
becula (fig. 7). 

Longitudinal sections through one pa-' 
pilla show dilated central vein and moder- 
ate lateral shift of the retina. There is a 
slight forward bulge of the anterior com- 
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ponent of the lamina cribrosa. Distortion 
of fibers entering the nen^e is not marked 
(fig. 7). There is an extensive intra- 
retinal hemorrhage (fig. 8) . This has dis- 
sected into the anterior part of the nerve 
fiber layer and at all points appears to be 
separated from the vitreous by a tliin, 


Comments 

When I first saw this case I was struck 
by the fact that the retinal hemorrhages 
were far more extensive than any I had 
ever seen in cases of thrombosis of the 
central retinal vein, or, for that matter, 
anyAvhere else. One might think, as actu- 



rig. 7. (Drews and Mincklcr). Low-power view of one half the papilla, 
showing lateral shift of retina (R), moderate distortion of nerve fibers enter- 
ing tlic optic nerve (N), dilated central retinal vein (V), dilated subaraclinoid 
space (Sa). The anterior fibers of tlie lamina cribosa bulge forward slightly. 
Note absence of blood in an interfasicular position at the level of the lamina 
cribosa. The relative position of intraretinal hemorrhage (H) is showm. 


but distinct membrane of varying cellular- 
ity (fig. 8). Careful search reveals no 
actual breadi in the wall of llic retinal 
vein but the wall is obviously defective 
adjacent to the hemorrhage with evident 
dsapcde.sis. The nerve-fiber layer is edem- 
atous and the ganglion cells sltow a vacu- 
olar change with eccentricity and pyknosis 
of nuclei. 


ally stated by Riddocli and Goulden and 
quoted before, that where the vein is com- 
pletely blocked, as in thrombosis, we 
should see the most extensive venous or 
capillar}' hemorrhage possible. Komoto*' 
described a preretinal hemorrhage 7 by 10 
mm. in size (that is about 5 by 7 D.D.) 
centered over the macula, and not in con- 
tact with tlie disc, in a fatal case of pur- 
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pura. I have not been able to find an}' case 
in the literature where tlic retinal hemor- 
rhage was as extensive as in the case hei-e 
described. Of course, I suppose where 
hemorrhage is as extensive as in this case 
it is unusual to find it limited to the 
retina; in most cases, undoubtedly, it 


the hyaloid, forcing its way into the vitre- 
ous, even if the blood does travel over {he 
perivascular spaces. If such a hemor- 
rhage, coming through the disc, is to be 
localized as a preretinal hemorrhage it 
must be that it is easier to extravasate be- 
neath the interna! limiting membrane than 



Fig. 8 (Drews and Minckler). High-power view showing retina (R), 
edematous nerve-fiber layer (N), intraretinal hemorrhage (H), separated 
from the vitreous by a cellular membrane (M). A retinal vein with a defective 
wall adjacent to the hemorrhage is shown (V). 


bursts into the vitreous, making ophthal- 
moscopic examination impossible. 

It seemed to me that if blood ever 
were forced through the lamina cribrosa 
into the eye, this would be a case where 
such a finding could be expected. In this 
connection one might wonder why a pres- 
sure sufficient to force blood into the eye 
through the nerve substance and lamina 
cribrosa would not immediately rupture 


to break it and the hyaloid. Moreover, if 
the blood came through the disc one might 
expect to find some blood in the canal of 
Cloquet. 

The hemorrhages were described in the 
* first examination as “retinal or prereti- 
nal.” It was thought that even if tliey 
were preretinal the gravitational effect 
diagnostic of preretinal hemorrhages 
would be absent because of the patient’s 
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prone position. The smooth outline be- 
tween hemorrhage and normal retina also 
suggested preretinal hemorrhage. There 
is considerable confusion bet^veen the 
terms preretinal and subhyaloid. I have 
used them interchangeably. In this case, 
which had some of the characteristics 
of preretinal or subhyaloid hemorrhage, 
the hemorrhage actually seems to be en- 
tirely beneath the internal limiting mem- 
brane, which is intact but separated from 
tlie nerve-fiber layer by some old hem- 
orrhage and detritus. Some authors have 
reported that preretinal hemorrhages ac- 
tually lie beneath the internal limiting 
membrane; others have found the pre- 
retinal hemorrhage located between the 
Internal limiting membrane and the 
condensation membrane of the vitreous. 
Duke-Elder'® says that "usually the 
blood is poured out beneath the internal 
limiting membrane which it finds little 
difficulty in stripping off and raising 
up so that it forms a film immediately 
overlying the retina; sometimes, how- 
ever, the internal limiting membrane may 
be ruptured in which case the hemor- 
rhage forms a similar film between 
it and the vitreous; and occasionally 
blood bursts through the face of the 
vitreous and forms a diffuse opacifi- 
cation in tlie gel.” If the internal limit- 
ing membrane is actually formed by the 
expanded ends of the sustentacular cells 
of Muller it seems strange tliat it could 
easily be detached. Unfortunately only 
Uic posterior half of the one eye was re- 
moved; therefore, the eye specimen is 
not all that could be desired. Botli optic 
nerves and the cliiasma, however, were 
removed. 

From a clinical standpoint it seems cer- 
tain tlial since all the gross retinal hem- 
orrhage which had been so extensive was 
resorbed in only six days or less, the blood 
v.-as situated in a location having ver}' 
good circulation. It has often been re- 


marked that a large preretinal hemor- 
rhage may be absorbed (and unfortunate- 
ly recur) with surprising rapidity, but if 
the hemorrhage actually were situated be- 
tween tlie internal limituig membrane 
and the vitreous, one would not think 
it likely tliat it could be rapidly absorbed. 
Unless .there were multiple large tears 
through the internal limiting membrane 
it is difficult to believe tliat there could 
be a rapid absorption of a truly pre- 
retinal hemorrhage. However tliat may 
be, it seems certain tliat, theoretically at 
least, a large hemorrhage entirely be- 
neath the internal limiting membrane 
could be rapidly absorbed, whereas a sim- 
ilar hemorrhage between the internal 
limiting membrane and the vitreous prob- 
ably could not. In tlie possible rapidity 
of absorption, therefore, we may have a 
suggestion as to the exact situation of a 
hemorrhage, which appears to be “pre- 
retinal.” 

It seems unfortunate to call hemor- 
rhages beneath die internal limiting mem- 
brane either "preretinal” or "subhyaloid” 
since the hemorrhage really is intraretinal. 
An intraretinal hemorrhage should be ex- 
pected to give rise to more retinal dam- 
age tlian a trul}’’ subhyaloid one, tliercfore 
there is clinical value to differentiation 
between the tivo types of "preretinal” 
hemorrhages. However there seems to be 
no way in which the two types of hem- 
orrhages can be distinguished ophthalnio- 
scopicalty, so the use of one term for both 
conditions seems adv'isable. 

At the autopsy I was rather chagrined 
to find no gross hematoma of tlie optic- 
nen-e sheath. Microscopically, we found 
no hemorrhage in the shcatli ; tlicrc was a 
small amount of blood in the sheath near 
the chiasm. This raised the question 
whether or not tfierc ever v/as any sub- 
aradinoid hematoma of the nerve. All we 
can say is that we did find moderate 
h} drops and considerable detritus in the 
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subarachnoidal space of the nerve, wlikh 
was due to hemorrhage (see pathology 
report). When one recalls that the very 
large preretinal hemorrhage was all ab- 
sorbed, so far as could be observed with 
the ophthalmoscope, within 6 days, it 
seems quite certain that even an exten- 
sive subarachnoidal hemorrhage into the 
nerve sheath could have been absorbed 
within 24 days, the period of time be- 
tween the onset and the fatal attack. 

If tlie first subarachnoidal brain hem- 
orrhage produced a hematoma of the 
nerve, why did the fatal attack 24 days 
later fail to do so? There may have been 
minor attacks in between the first and 
fatal attacks as well, as indicated in the 
histor}^ Perhaps tlie fatal hemorrhage did 
not have time to penetrate into the optic- 
nerve sheath ; but probably what happened 
was that the extensive adhesions in the 
cistema basalis and chiasmatis caused by 
the first hemorrhage prevented the fatal 
hemorrhage (and any others which may 
have intervened) from reaching the optic- 
nerve sheath. 

In some personal discussions, there has 
been disagreement that a large preretinal 
hemorrhagd in each eye associated with 
subarachnoidal hemorrhage of the brain 
justified the diagnosis of subarachnoidal 
hemorrhage of the optic nerve. However, 

I believe that the literature substantiates 
the validity of my conclusion that large 
preretinal hemorrhages in each eye in 
a patient not the victim of general vas- 
cular disease, associated with the typical 
spinal-fluid findings in subarachnoidal 
hemorrhage, do justify the diagnosis of 
subarachnoidal optic-nerve hematoma, 
even though in this case the actual hema- 
toma was not found to be present 24 
days after the onset. None of the re- 
ported cases in the literature failed to 
show such a hematoma; but also none 
of the reported cases had the time inter- 
vals reported here. 


The specimen shows slight but definite 
papilledema; whether this was present 
beneath the “preretinal” hemorrhage 
when first noted no one could possibly 
say. I have no clinical doubt that it was. 
No one could possibly deny, however, that 
the papilledema could have been pro- 
duced by the supposed later hemorrhage 
with increased intracranial pressure, or 
even by tlie fatal hemorrhage. 

The autopsy revealed only minimal ar- 
teriosclerosis, yet the patient had been 
diagnosed hypertensive by two competent 
practitioners. It is an interesting question 
to ask whether she had periods of acute 
hypertension related to minor attacks of 
bleeding from tlie aneurysm, similar to 
the acute hypertensive attacks she- had 
while in the Hospital. The sclerosis .of 
the renal arterioles seemed sufficient to 
account for a hypertension. 

The crux of the problem of massive 
preretinal hemorrhage associated with 
hematoma of the optic-nerve sheath in 
subarachnoid hemorrhage is that such 
massive hemorrhage is so unusual in pap- 
illedema associated with brain tumor. 
What is there about subarachnoidal hem- 
orrhage which favors preretinal hemor- 
rhage ? Certainly we would not think tliat 
the pressure in the subarachnoidal space 
would be so very different in the two con- 
ditions, and even if it were very different 
it would still not account for hemorrhages 
more extensive than those usually seen 
in actual thrombosis. Of course, in speed 
of development the two conditions may 
differ. The more one ponders this the 
more sympathy one has for Liebrecht, 
Doubler and Marlow, Symonds, White, 
and Paton’s opinions, which apparently 
we must discard, that the retinal hemor- 
rhage comes directly from the nerve- 
sheath hemorrhage. The fact that the 
pre-retinal hemorrhage may not be in con- 
tact with the disc at any time of its de- 
velopment as well as the absence of his- 



MASSIVE BILATERAL PRERETINAL HEMORRHAGE 


15 


tologic proof, makes this opinion seem 
untenable. 

Conclusions 

1. A case of very extensive bilateral, 
preretinal hemorrhage, associated with 
subarachnoidal hemorrhage from a con- 
genital aneurysm of the communicating 
branch of the anterior cerebral arter}'^, 
is reported. When examined pathologi- 
cally, 24 days after the onset of the brain 
hemorrhage, only the remains of hema- 
toma were found in the subarachnoidal 
space of the optic nerves. It is concluded 
that hematoma had been present but was 
absorbed. 

2. It is suggested that if a "preretinal” 
hemorrhage absorbs very rapidly tlie hem- 
orrhage probably is situated beneath the 
internal limiting membrane where the cir- 


culation may be excellent. Such a hemor- 
rhage really should be considered intra- 
retinal, since tlie internal limiting mem- 
brane is considered a part of tlie retina. 

3. After one or more subarachnoidal 
hemorrhages, adhesions may form in the 
cistema basalis on one or both sides ; 
a later hemorrhage may then fail to pro- 
duce ophthalmoscopic signs in one or 
both eyes. 

4. As far as I can find this case pre- 
sents the largest preretinal type of hem- 
orrhage described in the literature (about 
10 disc diameters, each eye). There was 
no evidence that blood had been forced 
from the supposed hematoma of the 
nerve sheath through tlie lamina cribrosa. 

5. Why do massive preretinal hemor- 
rhages occur in subarachnoidal hematoma 
of the optic-nerve sheath frequently, and 
rarely in ordinarj' papilledema? 
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EPIDEMIC ICERATOCONJUNCTIVITIS FROM A 
SUBJECTIVE VIEWPOINT^- 

Thomas D. Allen, M.D. 

Chicago 


The present epidemic of keratoconjunc- 
tivitis, although slightly different from 
certain epidemics described under the 
heading “Superficial punctate keratitis,” 
should, in my opinion, be considered in 
tlie same category. The Editor of the 
American Journal of Ophthalmology 
(1943, V. 26, Feb., p. 199) agrees with 
this opinion. I have read many of the 
articles on both subjects. In several of 
them reference is made to the fact that 
clinical assistants became infected, but 
nowhere could I find that a physician 
had written of the disorder from the 
subjective standpoint. For this reason 
it has seemed important to bring before 
you a slightly different angle of the prob- 
lem than the purely objective one, which 
has been adequately presented in nu- 
merous recent papers. Also, it has seemed 
to me expedient to personalize the danger 
to physicians, and especially ophthalmolo- 
gists, of infecting their own eyes. One of 
our Chicago ophthalmologists fell prey to 
the disease last summer, but very few 
others knew about it until after I con- 
tracted it early in January. Since my ill- 
ness I have tried to spread the gospel of 
meticulous cleanliness from Chicago to 
Mexico City. 

The objective signs need not be re- 
viewed here in detail; briefly they are a 
gradually increasing conjunctival hyper- 
emia and folliculosis, moderate to severe^ 
conjunctival edema, some sticky secre- 
tion, no pus, occasional pseudo-membrane, 
slight photophobia, considerable edema of 
the lids, and regional adenopathy; later 
often superficial corneal spots varying 
greatly in size, density, and numbers ; 

* Presented before the American Ophthal- 
mological Society, at Hot Springs, Virginia, 
June, 1943. 


seldom iritis. There is a gradual return 
to normal, as a rule in three to six weeks, 
except tliat the corneal spots linger and 
usually interfere with visual acuity for 
several months. 

Subjectively, I have had a. peculiar 
mixture of the scientific attitude of the 
practicing physician with the irritation 
of the restless patient, which is certainly 
not scientific. I found myself making my 
own diagnosis (a most dangerous pro- 
cedure) and wanting all the corroboration 
I could get. I did what physicians uni- 
versally deplore and discountenance; that 
is, I consulted many physicians and com- 
pared their diagnoses and recommenda- 
tions. 

I had seen, December 24 and 28, 1942, 
a patient (E. P. E. — ^D1369) with a most 
peculiar conjunctivitis. He had been in tlie 
hospital under the care of a very com- 
petent ophthalmologist for about a week, 
but his doctor had been called out of 
town and he came to me. In addition to 
the conjunctivitis, which was moderately 
severe but without much edema, he had a 
definite aqueous beam, seen with the slit- 
lamp, and some fine precipitates on Desce- 
met’s membrane. I looked carefully at the 
cornea with the slitlamp, and I believe 
I would have seen any superficial corneal 
spots if they had been present. On Jan- 
uary 12, 1943, after he had seen several 
other ophthalmologists, he went to Dr. 
H. Cradle’s office, and by that time he had 
developed the corneal opacities character- 
istic of the disorder. 

About January 10th (Sunday) — that 
is, 13 days after I last saw E. P. E. — 

I noticed a slight watering of my own 
right eye, and the following day a sticki- 
ness of the eyelids. I have such sensations 
one or twice a year, and I have found 
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a single application of 1-percent silver 
nitrate usually suffices to restore the tis- 
sues to normal in 24 hours. This time, 
however, tlie situation did not improve 
but was even worse on January 12tli 
(Tuesday) at which time, by coincidence, 

I attended a luncheon at which the subject 
of this epidemic was discussed. That eve- 
ning I went to a nearby ophthalmologist, 
who made a smear and a culture; the 
clinical appearance was that of an ordi- 
nary conjunctivitis but without much dis- 
charge; the laboratory report was “no 
organisms found.” 

The next day, January 13tli, the eye 
was distinctly worse. I called Dr. Peter 
Kronfeld, who admitted it might be the 
epidemic form, and we decided I should 
go to the hospital to minimize the danger 
of contagion at home, and so that studies 
could be more conveniently conducted. 
The laboratory report of scrapings of the 
conjunctiva was : “few staphylococci ; few 
larger structures which look like staphylo- 
coccal cells; a number of eosinophiles.” 
On the following day a more critical study 
was made of another smear; several ob- 
servers noted “a preponderance of mono- 
cytes.” About January 14th (Thursday) 
the C 3 'clids began to be hca\w, especially 
the upper one, and the following day sub- 
conjunctival hyperemia was marked and 
the right prcauricular gland was palpable. 

Onc-pcrccnt, later 0.25-pcrcent, form- 
aldehyde ointment was used in the left 
eye to prevent, if possible, its involve- 
ment; and in the right eye to see if it 
would have any effect. It was not, how- 
ever, used consistently because of the 
discomfort it caused. I dropped 5-perccnt 
sulfathiazol solution into each C 3 ’e six or 
seven times a da 3 - for the first week ; also 
aqueous mcrcurochrome 1-pcrcenl several 
times a day for three days, 13th, 14th, 
lath. Wann boric-acid compresses were 
used at first, but cold compresses seemed 
mudi more comfortable. Foreign-protein 
thcrap)’ was received as follows; (a) Pro- 


teolac 5 c.c. intramuscularl 3 '', January 
14th and 15th; (b) 50,000,000 triple t 3 *- 
phoid vaccine intravenousl 3 q January^ 
16th — it produced a chill and fever 
(temp. 101. 6°F.) and what the colored 
folk call “a miser 3 ’’” for 36 hours. 

I made it a point to have a paper 
handkerchief for die right eye on tlie 
right side of the bed or chair, and one 
for tlie left e 3 ’’e on the left side; two 
towels also and two handkerchiefs; but 
I caught myself wiping tlie left eye with 
tlie same towel and handkerchief I had 
used for the right eye, and this not just 
once but several times ! It was most diffi- 
cult to develop suddenl 3 '^ an entirely new 
technique for cleaning my face! 

About Januar 3 ’’ 18th the left e 3 'e began 
to tear and the next da 3 '' a slight sticlc 3 ’’ se- 
cretion was present. Within a day or two 
the left preauricular gland became tender. 
It was hard to sa 3 '' just when it became 
tender ; I felt for it man 3 ^ times every day ; 
the onset of tenderness was almost im- 
perceptible. 

On the 23d of January minute sub- 
epithelial corneal spots were found in 
the right eye b 3 ' Drs. Harry Cradle, San- 
ford Gifford, and others. Up to this time 
the visual acuity had not been affected. 
On Januar 3 ' 18th Dr. Kronfeld had sent 
a request to Dr. Sanders at the Presby- 
terian Hospital, New York Cit 3 ’’, for some 
convalescent serum. This was not imme- 
diatel 3 '’ available; it seemed much longer 
than tlie four days it was before it ar- 
rived on Januar 3 ' 22d. On that da 3 ' I 
was given 50 c.c. intravcnousl 3 '; the dose 
was repeated the next da 3 ', and that eve- 
ning I started to Texas, as it was quite 
evident I would be out of circulation, as 
far as my practice was concerned, for 
another month. On the train I found it 
difficult to read, and my morale was 
pretty low when, between trains at Saint 
Louis, I called on Dr. I'la 3 '\vard Post. The 
following da 3 ’ newsprint and the menu 
could be read only with die help of a 
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+ 13.00D. magnifier. Tobacco smoke was 
unbearable, so I had to stop smoking and 
keep away from others who smoked. 

Two days later, January 27th, I arrived 
in Houston and immediately saw Dr. 
Everett Goar. He found m}’^ visual acuity 
varied between 18/200 and 20/100; it 
was not constant and it was about equal in 
the two eyes. There were still some pre- 
auricular tenderness and moderately se- 
vere hyperemia of the eyes, but the edema 
was less. Dr. Goar started me on vitamin 
C intravenously (cenolate, an Abbott 
preparation of ascorbic acid), 200 mg. 
daily. At that time it was very difficult to 
read, even with a magnifier, and I had to 
approacli to within 10 to 12 feet of a 
street sign to read it. Even the spots on 
playing cards were not distinguishable 
beyond 12 inches. All lights were multi- 
tudinous and extraordinarily dazzling and 
confusing. Neither a single nor a multiple 
pinhole disc was of any avail in reducing 
the discomfort from the lights, although 
dai'k glasses were helpful. But even with 
this poor vision I had no difficulty in 
crossing streets or on uneven pavements. 

After the first two treatments it seemed 
my visual acuity improved, and I thought 
I could notice the difference within an 
hour after a treatment. After the fifth 
treatment the vision was about 20/70, 
occasionally even better, and I began to 
wonder if I could get some pleasure out of , 
the experience — possibly a trip to Mexico 
City even ! — that is, my morale rose. But 
from the time I left Houston the progress 
was so slow and so often there would 
seem to be a regression (fresh spots.?) 
that I became very much discouraged and 
arranged for immediate return to the 
States in spite of the fact that Dr. Silva 
reassured me that all would soon be well. 
Dr. Ramon Castroviejo saw me just as I 
was leaving Mexico City and did his best 
also to cheer me up. 

Even back in Houston, February 6th 
to 12th, the improvement was slow. 


Acuity varied between 20/40 and 20/30+. 
It seemed to vary from hour to hour, 
I attended a clinic with Dr. Edward 
Griffey and had to admit I did not see 
details clearly enough to hazard a diag- 
nosis. However, in the dark room I found, 
with the electric ophthalmoscope, that my 
acuity was almost normal. Again my mo- 
rale picked up and as there had been no 
secretion of any kind for 10 days I left 
for home, determined to do my best what- 
ever happened. 

During the last few days in Houston I 
had started dionin 5 percent in each eye 
daily. This I continued, for nearly a week. 
Then all treatment was stopped. I had 
had 200 mg. cenolate (ascorbic acid) in- 
travenously daily for 17 days. AVhen I 
arrived in Chicago, February 14th, the 
acuity was 20/30±: and 20/20db, R and 
L, respectively, witli my correction, and 
this could not be improved by any change 
in the glasses. The lights were still multi- 
tudinous, each one being surrounded by 
many others, but the halo was not so glary 
and the single center light or object was 
more clearly defined. Those who examined 
my eyes with the slitlamp said they saw 
that the spots were thinning out — ^that is, 
each one was less dense. The progress 
has continued and now after IOJ 2 weeks, 

I no longer have halos, my vision with 
correction is 20/20-1- with each eye; the 
“spots” can still be seen by any keen ob- 
server in each of my* corneas. I think I 
can say I have recovered my mental and 
emotional equilibrium. I can never forget, 
however, how angry and disgusted I was 
with myself for the careless moment 
when, after examining my patient and be- 
fore washing my hands, I must have 
fingered my own eyelids. 

Entirely from the subjective standpoint 
I would say cold boric-acid compresses, 
intravenous vitamin C, and encourage- 
ment were the factors I found to be most 
helpful. 

122 South Michigan Avenue. 



TEMPORAL ARTERITIS* 

Case report with eye findings 

Lawrence T. Post, M.D., and T. E. Sanders, M.D. 

Saint Louis 


Arteritis of the temporal vessels was 
originally described by Horton, Magath, 
and Brown^ of the Mayo Clinic, in 1934. 
They reported two cases and concluded 
that this form of a localized arteritis was 
a previously undescribed entity. The next 
case of this condition was reported by 
MacDonald and Moser,® in 1937, the fur- 
ther histor)'’ of whose case is described by 
the present authors. Three months after 
the report of this case, Horton and 
Magath® reported a total of nine cases in 
the literature, seven of them being their 
own. These cases were so similar, both 
clinically and pathologically, that they 
again concluded that this was a new 
disease entity. This contention has been 
accepted by most authors, the number of 
cases now in the literature being approxi- 
mately 26.*-^^ With few exceptions these 
cases have been reported in this country, 
but three were seen in England,^"® and one 
each in Uruguay,® France,® and Canada.® 

The disease seems to be limited to elder- 
ly persons, the youngest reported being 
55 )'ears old. The onset is characterized by 
headache, which is more or less constant 
and which tends to be more severe at 
night, general malaise, weakness, fever, 
anorexia, and loss of weight. From two 
to five weeks after onset the temporal ar- 
teries become very prominent and tortu- 
ous, with inflamed raised nodules along 
their course. They are very painful and 
tender to the touch, this condition being 
present to a lesser extent over the whole 
scalp. In the early stages pulsations are 

* From the Department of Ophthalmology, 

ashington University, and the Oscar Johnson 
Institute. Read at tlie seventy-ninth annual 
rncetmg of tlie American Ophthalmological So- 
ciety, Hot Springs, Virginia, June 10-12, 1943. 


present, but these disappear as the condi- 
tion progresses. The temperature usually 
ranges from 98°-103°F., and the white- 
blood-cell count from 7,500 to 13,500, 
with a reduction in the red-blood-cell 
count to around 3,500,000. Usually there 
are no other significant physical findings. 

The disease generally runs a chronic 
course of four to six months’ duration, 
the patient being often bedfast for long 
periods, but never dangerously ill. Pain in 
the head is usually the most marked com- 
plaint. Complete recovery has occurred in 
every case on record. There is no specific 
treatment. However, the symptoms in 
most cases are completely relieved by re- 
moval of portions of the temporal artery 
for biopsy. 

The pathologic picture is characteristic 
and serves to differentiate this condition 
from periarteritis nodosa and rheumatic 
arteritis. Pathologically the lesion is a 
chronic periarteritis and arteritis. There 
is an infiltration of round cells in the ad- 
ventitia around the vasa vasorum and in 
the media of the larger vessels. This in- 
filtration is present to such a marked de- 
gree in some areas of the media that com- 
plete necrosis with hemorrhage is present. 
In the areas of destruction of the media 
it is replaced by a granulomatous type of 
lesion in which many giant cells are in- 
variably present. The intima in most 
places is much thickened. This reaction 
usually reduces the lumen to a marked 
extent, which in many areas is completely 
occluded by thrombi. The gross nodular 
areas represent the cellular infiltration 
around the vasa vasorum. The etiology is 
unlcnown, but the inflammatory appear- 
ance of the lesions suggests a low-grade 
infection. The advanced age suggests that 
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degeneralive changes in tlie arterial walls 
may be a factor. 

The following report of a case of 
temporal arteritis does not represent an 
addition to the total number in the litera- 
ture, as this case is the third to be re- 
ported, having been described previously 
by MacDonald and Moser- in 1937. 

Report of case 

The patient, a white housewife, aged 
66 years, was examined by Dr. L. D. 





Fig. 1 (MacDonald and Moser). Low-power cross 
section of temporal artery, showing inflammatory reac- 
tion in the media and a marked proliferation of the 
intima (X 20). 


Thompson of Saint Louis on July 8, 1941, 
because of failing memory and mental 
deterioration. 

Past history (an abstract of the case as 
reported in detail by MacDonald and 
Moser®). The patient entered a hospital 
in Indianapolis on March 1, 1935, be- 
cause of pain in the temples, fever, sweats, 
and general malaise. About four weeks 
before she had noted a tender area in 
front of the right ear. About a week later 
tire left side of the face became swollen 


and tender. At this time she became 
aware that the temporal arteries were 
prominent, red, and tender. General 
malaise and weakness were pronounced, 
and fever and sweats were present every 
night. Her past history was of no im- 
portance in this connection. 

Physical examination at this time re- 
vealed the left temporal artery to be verj' 
prominent from a point just above the ■ 
tempero-mandibular joint for a distance 
of about .inches. It was thickened, 
tortuous, the caliber irregular, and 
the surrounding tissue hyperemic. 
Pulsation was present throughout 
the course of tlie vessels at the time 
of the first examination, although 
this became very much diminished 
a little later. The right temporal 
artery was less acutely involved, 
but pulsation was definitely dimin- 
ished. The preauricular and post- 
auricular glands were enlarged'and’ 
tender. Two teetli were found to 
have periapical abscesses. Both 
optic-ner\'’e heads appeared normal, 
and the retinal vessels showed about 
tlie usual change for her age. The 
heart was not enlarged. The blood 
pressure was 148/90. There was a 
definite pulsation felt in the supra- 
sternal notch. The remainder of tlie 
examination was essentially normal. 

Except for a slight anemia, the 
blood examination and serology were nor- 
mal. Later urinalj^sis was normal, al- 
though a faint trace of albumin and a 
few casts were noted shortly after ad- 
mission. X-ray studies of the chest 
showed the heart to be of normal size. 

On March 29th a section of the right 
temporal artery (three centimeters) was 
removed for histologic examination. This 
showed marked hypertrophy of the in- 
tima, almost occluding the lumen, with a 
scarcity of nuclear elements and tendency 
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to hyalinization (fig., 1). The media 
showed almost total destruction and re- 
placement by inflammatory cells of fibro- 
blastic variety. Upon the external border 
of the media in certain zones were huge 
multiriuclear giant cells, (fig. 2). The ad- 
ventitia was atrophic. Following the re- 
moval of this segment, the tempera- 
ture became normal and remained so 
until the patient left the hospital one 
week later. The patient reentered the 
hospital on May 13th. She had gained 
much strength, and her general appearance 
was much improved. She had no fever af- 
ter the first week. The incision over the 
right temporal artery was healed. The left 
temporal artery was smaller and showed 
no pulsation. It still showed some evidence 
of inflammation. The eyegrounds were 
normal. The remaining physical findings 
and the laboratory examinations were as 
at first admission. After dental extraction, 
the patient was discharged. 

She was again seen on August 6, 1935, 
at which time she stated she felt well in 
every way. The blood pressure was 
160/110. The left temporal artery ap- 
peared normal, and a normal pulsation 
was present. At this time there appeared 
to be an increased narrowing of the tem- 
poral vessels and more pulsation in the 
suprasternal notch. Examination in June, 
1936, showed essentially the same findings 
as the year before. 

Interval history. The patient had re- 
mained entirely well imtil two years ago 
when some mental deterioration was first 
noted. This had been characterized by 
memory defect, periods of aphasia, some 
intermittent depression, and general slow- 
ing of mental activity. There had been 
some tendency to slow progression. 

Physical e.vamination (July 8, 1941). 
The patient was perfectly oriented and ra- 
tional, but reacted quite slowly. There was 
a smoothness and lack of wrinkles in the 


face suggestive of^ Parkinsonism, but 
there was no tremor. There were one or 
two devitalized teeth. The tonsils were 
. barely visible, the remainder of the 
pharynx being normal. There was some 
scarring in either temple, but no inflam- 
matory reaction was present. The thyroid 
gland was not unusual. The right carotid 



Fig. 2 (MacDonald and Moser). High power 
through wall of temporal artery, showing 
chronic granulomatous inflammation in media 
(X 150). 

was definitely dilated. A pulsating. mass 
could be felt extending 2 cm. above the 
right clavicle, probably an aneur}fsm of 
the innominate artery. This was confirmed 
by fluoroscopic examination* which 
showed a definite widening of the base of 
the heart with a pulsating area extending 
from the right border of the arch into tlie 
neck. Over the aneurysm the second heart 
sound could be heard clearly. Blood pres- 
sure was 182/104 in the right arm and 
186/112 in the left. There was widening 
of the heart at the base, particularly 
toward the right. Sounds, rate, and 
rhythm were normal except for an ac- 
centuation of the second aortic sound. 
The lungs showed a moderate amount of 
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emphysema, but were otlierwise normal. 
The examination of the abdomen, pelvis, 
and extremities revealed nothing unusual. 

Laboratory examination. Red-blood- 
cell count was 4,220,000 and the white- 
cell-count 7,600. Differential blood count 
showed segmented forms 54 percent, stab 



Fig. 3 (Post and Sanders). Fundus 
drawing, right eye. 


forms 5 percent, lymphocytes 38 percent, 
and eosinophils, monocytes, and basophils 
1 percent each. The fasting blood sugar 
was 76 mg. percent. The Kahn test was 
negative. The basal metabolic rate was 
— 14 percent. The urine was acid with a 
specific gravity of 1.010, and was negative 
for albumin and sugar. The microscopic 
examination showed only an occasional 
white blood cell. X-ray examination of 
the skull showed a questionable erosion 
of the floor of the dorsum sellae, and that 
of the chest a cardiac enlargement with a 
definite widening of the supracardiac 
shadow. 

The patient was also examined by Dr. 
A. B. Jones, a neurologist, who reported 
that the patient was merely an “old wom- 
an,” older than her years, with no local- 
ized findings. He thought the findings 
were due to cerebral arteriosclerosis. 


Ophthalmoscopic examination was 
done July 9, 1941, by one of us (L.T.P.). 
The patient had no ocular complaints. 
The vision was normal, glasses being 
worn for close work only. The patient’s 
husband was in the hospital because of 
detached retina, and the ophthalmoscopic 
examination was done as a matter of in- 
terest in view of the past history, and not 
at the request of the patient, who did not 
desire an eye examination since she had 
no eye symptoms. On being informed that 
die eyegrounds were unusual, she con- 
sented to having photographs made of 
them. The media were clear. The discs 
were of good color and outline. The ar- 
teries showed a marked sclerosis with 
irregularity of caliber and thickening of 
the walls approaching tlie copper-wire 
stage. In the right eye along the course of 
the superior temporal artery above the 
macula were two areas of apparent 
sheathing, tlie larger being about one disc 
diameter in length, the smaller, one half 
its lengtii, being near the disc. Other 
similar lesions were noted in the pe- 
ripheral branches of this artery, and an- 
other small area in the superior nasal 
artery adjacent to the disc. In these places 
the arterial wall seemed to ^ have under- 
gone a fusiform thickening which was 
deep red in color. The, reflex over these 
areas was markedly impaired, and the 
blood column could not be seen. The sur- 
rounding tissues showed no reaction nor 
scarring. Below and nasal to the macula 
were three confluent areas of silvery exu- 
date. They had indefinite borders, the 
whole area being about the size of the 
disc. There was no inflammatory reaction 
present. No hemorrhages were noted (fig- 
3). The left fundus was not unusual ex- 
cept for the sclerosis of the vessels. 

On March 28, 1942, it was found that 
the general condition was somewhat im- 
proved on. general supportive treatment. 
She was complaining of some inability to 
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control the flow of urine. Dr. D. K. Rose 
found a hyperplastic urethritis which was 
treated by fulguration in Barnes Hospi- 
tal on April 3, 1942. At this time the gen- 
eral laboratory findings were essentially 
as noted previously. The appearance of 
the fundus of the right eye was essentially 
unchanged. 

The patient died very suddenly of a 
cerebral hemorrhage on September 12, 
1942. 


Comment 

Although many of the cases of temporal 
arteritis described in the literature have 
definite eye findings, very little attention 
was given this phase of the condition until 
several months ago, when Johnson, Har- 
ley, and Horton’^^ reported three cases in 
which there was marked loss of vision. In 
their first case a quadrant field defect was 
present in one eye with nothing in the 
fundus except a few ischemic areas to 
account for the loss. In the other eye the 
vision was reduced to light perception 
only, with occlusion of some of the upper 
branches of the central retinal artery and 
ischemic elevation of the upper margin of 
the disc. In the second case the vision of 
the right eye was limited by a corneal 
leucoma to perception of hand move- 
ments. The fundus of this eye was not 
unusual except for mild arteriosclerosis. 
In the other eye the vision was completely 
gone. The optic disc was mildly edematous 
and slightly pale. From the temporal mar- 
gin an irregular, whitish, slightly raised 
region of exudation extended outward 
about one disc diameter. Several small 
hemorrhagic extravasations were present 
along the superior nasal vessels and above 
the disc. Several days later there was a 
sudden, complete loss of vision in the 
right, eye, with no apparent local cause. 
The patient in the third case had no vi- 
sion in the right eye and 3/30 in the left. 
The fundus of the right eye revealed a 


rather pale disc, mildly edematous, with 
an area of localized edema of the retina 
between the disc and macula in which 
there was a slightly reddened area sug- 
gestive of a cherry-red spot. The optic disc 
of the left eye showed one diopter of ede- 
ma and the lower temporal quadrant ap- 
peared rather pale. The veins were en- 
gorged. The authors concluded that in 
these cases the mode of onset of loss of 
vision suggested occlusion of the arterial 
blood supply of the retina or optic nerve. 
The evidence of occlusion in the retina 
was insufficient to explain the complete 
loss of vision, so this must have occurred 
in vessels too far back to produce fundus 
lesions. 

In the other cases reported, the eye 
findings are mentioned only incidentally 
and in relatively little detail. Even so, ap- 
proximately one third of the cases in the 
literature show some significant eye le- 
sion. In the series of seven cases reported 
by Horton and Magath,® two cases pre- 
sented “evidence of phlebitis of one of the 
retinal veins with hemorrhages and exu- 
dates” and one patient had diplopia. In 
one of the cases reported by Jennings,* 
the left eye was completely blind on ad- 
mission, having suffered a gradual loss 
of vision for one week. The disc was pale, 
with small central hemorrhages, and the 
retinal arteries were narrow. The right 
eye was normal at this time, but within 
six days a similar picture developed in 
this eye with complete loss of vision. The 
diagnosis of the eye consultant was bilat- 
eral obstruction of the retinal arteries. 
Bain® stated that in his case there were 
severe photophobia and bilateral “peri- 
papillary atrophy.” Both of the cases 
reported by Dick and Freeman^ presented 
blurred vision. In their first case, the vi- 
sion of the right eye had been poor since 
birth. During the course of the disease 
“the vision in the left eye became blurred. 
The optic disc was tivice the normal size 
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and was slightly edematous, A small hem- 
orrhage was present on the disc. The 
visual field was reduced to a small point." 
There was no statement as to the final vis- 
ual result. Their second patient com- 
plained of soreness of the eyes and 
blurred vision with diplopia for one week. 
Examination showed "tortuous retinal 
arteries, sluggish extraocular movements, 
and poor vision in the right eye." In the 
case reported by Scott and Maxwell,^® 
the fundi were normal at the onset. The 
patient was also found to have a diabetes 
with a high renal threshold. About two 
montlas later she was complaining of loss 
of vision in each eye, more in tlie right. 
The fundus of this eye could not be seen 
because of opacity in the lens, whereas 
the left showed no change in tlie arteries, 
but numerous small patches of exudate 
were seen in the peripapillary area. 

In the experience of both authors of 
this report the fundus picture in this pa- 
tient seemed unique. To our knowledge no 
similar arterial lesion has been previously 
described either in temporal arteritis or in 
any other vascular condition. The near- 
est picture approaching the appearance of 
this fundus was seen in plate 56 in the 
Wilmer Atlas, The plate is entitled "reti- 
nal arteriosclerosis," but from the de- 
scription there had been a marked loss 
of vision apparently from an occlusion 
of the arterial blood supply occurring at 
the time of a cerebral hemorrhage. In 
another plate of the same eye (no. 26), 
made three months later, the localized 
arterial lesions had disappeared, but a 
marked generalized attenuation of the 
retinal vessels was present with glaucoma. 

The exact nature of the localized 
arterial lesion seen in our patient presents 
a problem in interpretation. It does not 
seem to be an area of acute inflammatory 
arteritis related directly to the lesion in 
the temporal artery, as it did not take 
place for some months after the temporal 


lesion occurred. Also there was no evi- 
dence of periarteritis or reaction in the 
surrounding tissues, as would have been 
expected in the case of an acute inflam- 
matory lesion, the changes here being lo- 
calized in the wall of the artery. From 
the appearance of the fundus alone, the 
best conclusion is tliat arterial changes are 
on a degenerative basis, but this does not 
explain the brilliant-red color of the lo- 
calized areas. AVhether inflammatory or 
degenerative, the lesion at this stage 
must have been relatively inactive as the 
appearance of the arteries was unchanged 
after eight months. The area of exudate 
could be an infarct caused by an occlu- 
sion of a small branch of a retinal artery. 
It is obvious that the arterial degenera- 
tive changes are not restricted to 'the 
retina, for the patient had an aneurysm 
of tlie innominate artery and had marked 
cerebral sclerosis, dying of a cerebral 
hemorrhage. It is possible that the whole 
fundus picture could be explained on the 
basis of tlie patient’s arteriosclerosis and 
hypertension, although the appearance 
of the local lesions is unique. 

Despite the fact that eye lesions are 
very commonly seen accompanying tem- 
poral arteritis, we believe that no par- 
ticular one is characteristic. The two 
commonly seen are occlusions of the cen- 
tral retinal artery or larger arteries, and 
a localized arterial lesion with hemor- 
rhages or exudates not unlike those seen 
in certain cases of arteriosclerosis. It is 
also possible that certain fundus changes 
diagnosed as arteriosclerotic might be de- 
generative similar to those seen in this 
patient. 

We also agree with the statement made 
by many other authors that the arterial 
disease is not confined to the temporal 
and ophthalmic vessels, but is scattered 
extensively throughout the vessels'of the 
body, especially those of the head and 
neck. We are inclined to believe that the 
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condition is fundamentally a degenerative 
one, which at times undergoes a localized 
acute inflammatory phase, this being par- 
ticularly prone to occur in the temporal 


vessels. The fundus picture in our case 
may represent one stage of inflammation 
in a retinal artery, 

640 South Kingshighway. 


References 

* Horton, B. T., Magath, T. B., and Brown, G. E. Arteritis of the temporal vessels: A 

previously undescribed form. Arch. Int. Med., 1934, v. S3, March, pp. 400-409, 

* MacDonald, J. A., and Moser, R. H. Periarteritis nodosa and arteritis of the temporal vessels : 

A case report Ann. Int. Med., 1937, v. 10, May, pp. 1721-1726. 

® Horton, B. T., and Magath, T. B. Arteritis of the temporal vessels: Report of seven cases. 

Proc. Staff Meet Mayo Clinic, 1937, v. 12, Sept. 1, pp. 548-553. 

Jennings, G.'H. Arteritis of the temporal vessels. Lancet, 1938, v. 1, Feb. 19, p. 424. 

^Bain, C. W. C. Arteritis of the temporal arteries. Lancet, 1938, v. 1, Feb. 26, p. 517. 

®Theobriand, M. Syndrome neuralgique, cranio-fronto-temporal, d*origine sympathetique : Re- 
section de Tartere temporale superficielle. Bull, et Mem. de la Soc. des Chir. de Paris, 1939, 
V. 31, p. 136. 

^Dick, G. F., and Freeman, G. Temporal arteritis. Jour. Amer. Aled. Assoc., 1940, v. 114, 
Feb. 24, pp. 645-647. 

® Bowers, J. M. Arteritis of the temporal vessels. Arch. Int Med., 1940, v. 66, Aug. pp. 384-392. 
° Sprague, P. H., and MacKenzie, W. C. A case of temporal arteritis (Horton-Magath syn- 
drome). Can, Med. Assoc. Jour., 1940, v. 43, Dec., pp. 562-564. 

Scott, T., and Maxwell, E. S. Temporal arteritis: A case report Intern. Clin., 1941, v. 2, 
June, pp. 220-223. 

^Hoyt, L. H., Perera, C. A., and Kauvar, A. J. Temporal arteritis. New Eng. Jour. Med., 
1941, V. 225, Aug. 21, pp. 283-286. 

^Schaefer, C. L., and Sanders, C. E. Temporal arteritis. Amer. Heart Jour., 1942, v. 24, 
Sept, pp. 4104 i1. 

Murphy, J. R, The syndrome of temporal arteritis. New York State Jour. Med., 1942, v. 
42, Dec. 1, pp. 2236-2237. 

Johnson, R. H., Harley, R. D., and Horton, B. T. Arteritis of the temporal vessels associated 
with loss of vision: Report of’ three cases. Amer. Jour. Ophth., 1943, v. 26, Feb., pp. 147-151. 



MILITARY OPHTHALMOLOGY* 

William Tiiornwall Davis, M.D. 
IVaslwgton, D.C. 


In the Military Surgical Manual of the 
National Research Council for Ophthal- 
mology and Ololarjmgolog}',^ the Sur- 
geons General of the Army and of the 
Navy set forUi a fact that is not yet fully 
grasped by the profession at large. They 
have not strongly emphasized the fact that 
tlie overspecialization which has taken 
place since the last war cannot be carried 
over into the military and naval services. 
They have, tlirough the medical depart- 
ments of the Army and of tlie Navy, 
placed the ophthalmologists in tlieir spe- 
cial work to a remarkable degree. Speak- 
ing as a veteran of two major and several 
minor wars and having no inliibitions and 
no reason to tone down the hard necessi- 
ties, I must tell you that the services need 
doctors, great numbers of them. When a 
major engagement takes place, all the doc- 
tors in the world would not be sufficient. 

The need for experienced specialists is 
largely confined to base hospitals and hos- 
pitals in the home country, also to the 
large Army Posts and Cantonments. It is 
clear, therefore, that, compared to the 
total number of doctors in the service, 
there is need for relatively few ophthal- 
mologists. It must be obvious also, that 
many ophthalmologists will have, of ne- 
cessity, to become Army surgeons, in any 
field, no matter how far removed from 
their specialty. Our specialization has be- 
come too narrow. The use of ophthalmolo- 
gists for purposes other than ophdial- 
mology is not purposely done by the Army 
and Navy. It is a military necessity. 

The stern necessity of war has reduced 
the previous physical standards includ- 

* From the Department of Ophthalmology, 
The George Washington University School of 
Medicine. Read before the New York Academy 
of Medicine, January 18, 1943. 


ing those for eyes. Before the attack on 
Pearl Harbor by the enemy, our standards 
were those of peace time, when physical 
perfection was more or less required. We 
had a great population from which to 
draw and a pitifully small Army that had 
been neglected and starved of necessities 
in the matter of modern equipment. There 
was, as has ever been in our history, a 
neglect of preparation for tire inevitable. 
The result now, as always, is terrific waste 
of lives and material and money. The hur- 
ried building of enormous fighting forces 
on land and sea necessarily results in con- 
fusion and waste in time, effort, and the 
lives of our sons and resources. The pa- 
cifists, tlie “sob sisters,” the spirit of “I 
did not raise my boy to be a soldier,” 
some of tlie educational institutions that 
exercised very considerable antimilitary 
and antipreparation-for-war influence, 
have done us irreparable injury, not to 
speak of tlie lesser influences such as birth 
control and alien peoples among us who 
have quietly, skillfully, and continuously 
undermined our morale ; all enemies of the 
Republic, dangerous and destructive. 
Thanks be to Almighty God, such influ- 
ences are being successfully combated; 
for example, by the introduction of some 
control in the educational institutions 
whereby physical education will be en-’ 
forced on ffie student body, something 
that has been almost entirely neglected. 

And what has this to do with ophthal- 
mology ? Much, very much ; if you would 
have good eyes, without which a man is 
so seriously handicapped in the armed 
forces as well as in civilian life but to a 
lesser extent, those eyes must be in a 
strong and vigorous body. Such vigor 
can result only from physical training of 
the whole student body from the' first 
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grade In school to the end of the senior 
year in college — not from specialized 
training given to a few superathletes to 
make a team with which to advertise the 
university at the physical expense of the 
team and, worse, of the student body. A 
shortsighted and selfish attitude indeed. 

We may not like the arbitrary methods 
of the military, but this very moment it is 
those methods that are saving this coun- 
try from being overrun by savage fiends, 
infinitely worse than the hordes under 
Genghis Kahn who overran and destroyed 
the civilization of that day. We should be 
thankful, indeed, for the wisdom, fore- 
sight, and patriotism of those who estab- 
lished the military and naval academies, 
which are not excelled in the world, to 
give us young men trained thoroughly, 
mentally and physically, trained in pa- 
triotism first and thought of self after- 
ward. Would to God our educational 
leaders had taken a page" from history 
and had had the good sense to apply it to 
their institutions years ago. What a dif- 
ferent situation would have presented it- 
self now ! There would have been many 
tens of thousands of stout fellows, well 
educated and disciplined ; thoroughly alive 
to military necessity through study of the 
military histor}^ of our country. The edu- 
cational institutions of our country have 
been sadly lacking in the preparation of 
the youth entrusted to their charge for the 
greatest of all tests that comes at least 
every generation. Because of this, certain- 
ly in part, many have been rendered 
physically unfit for military duty because 
of weak and undeveloped bodies, often 
''ith resulting defective ej’^es. It is our 
uty as members of the medical profes- 
sion to combat tliese evil influences; it is 
onr duty as ophthalmologists to combat 
1 C too-long hours in hot school rooms, 
00 httle physical training, and too much 
ome work. The young people have in- 
^ cient time for out-of-doors exercise 


and proper hours of sleep during their 
adolescence, the time they need it most. 
This is preventive military ophthalmolo- 
gy, and we should work for i^ and fight 
for it. The first graders who are suffer- 
ing such insults from the schools must be 
the fighting men of tomorrow. Have we a 
greater duty than to do our best to abolish 
our system of faulty education and erect 
a sounder one in which the development 
of the body takes equal precedent with 
the development of the mind? 

In speaking of delayed mustard-gas 
lesions. Philips® describes patients as say- 
ing that they had been symptom-free for 
10 to 20 years, had continued work, and 
had apparently suffered no visual dis- 
ability. From the onset of the delayed 
keratitis they experienced rapid deteriora- 
tion of sight. 

From a somewhat limited experience 
in treating eyes that have been damaged 
by strong alkalis and acids, it would ap- 
pear that the course of disease in eyes 
with severe mustard-gas bums follows a 
rather close parallel : slow degeneration 
ending in phthisis bulbi. There may or 
may not be pain, although pain is likely 
to be suffered at inten'^als. 

Dr. Ida Mann® states that the clinical 
pathology in mustard-gas lesions in man 
and in rabbits is about the same. Since 
the life of a rabbit averages 10 years, she 
believes she can calculate the course of 
the disease following mustard bums close- 
ly in man as to time of the various devel- 
opments ending in destmction of the eye. 
This, of course, takes into consideration 
the relative expectancy of life of the two 
animals, rabbit and man. The conclusions 
are as follows : 

1. The clinical pathology of the lesion 
involving the limbus is similar in man 
and the rabbit. 

2. The reaction in man and the rabbit 
is dependent on the size of the dose and 
the anatomic situation. The effects of 
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TABLE 2* 

Course of mustard-gas lesions in man, compiled from observations on 65 cases 


Exposure to mustard gas— no immediate sensation 
Burning sensation 

Hyperemia and lacrimation in 2 to 6 hours 

'i' 


i I j 

Very mild cases Mild cases Severe cases 


Lids not closed. Injur\^ to cpi- Hyperemia of 
Conjunctiva thelium. Pune- conjunctiva, 
hypcremic. tate staining. Edema of epi- 
Cornea normal Hyperemia. ihelium and 
in 24 hours Edema of lids substantia pro- 
j ^ and epithelium, pria. Damage 
Clears Up with- Eyes partially to limhal blood 
in a week closed, 3 to 4 supply. Edema 
days of lids, and 

i eyes closed at 8 

Clears up in 4 hours 
days to six | 

weeks | 

i , Eyes open at 5 
Healed corneal Havs 
lesion. Will not j 

relapse Subsidence of 

primary edema 
and beginning 
subconjunctiv^ 
hemorrhages 3 
to 5 weeks 

i . 

Vascularization 
and secondary 
edema — 8 
weeks or more 

. i 

Subsidence, 
Probably mil 
not relapse 


Very 

Severe Cases 

i 

Eyes closed for 
7 weeks 

. i 

Perststence of 
edema 

i 

Increased and 
repeated vas- 
cularization. 2 
months to 1 
year 


A . i . -t. 

Subsidence with Cholesterin Perforation 
vascular scar, and fatty de- _ I 

Unsafe. May generation Phthisis buibi 

break down 1 I 

to 6 years Recurrent ulcer- 

ation 6 to 20 
years 


vapor and liquid are different only "when 
the actual amount of mustard gas that 
soaks into the tissues is different ; that is, 
the difference is quantitative only. 

3. The late keratitis in man is seen as 
a degenerative ulceration depending on 
the initial damage sustained by the limbus 
and cornea, and not on any continued ac- 
tion of mustard gas or any of its break- 
down products. 

4. From conclusion 3, it follows that, 
in the present state of our knowledge, 
prophylaxis is likely to be much more 
important than treatment. It is very diffi- 
cult to assess the value of treatment in 


man, since the dose of mustard gas re- 
ceived can never be known and no two 
cases will be comparable. Two eyes of the 
same patient may be comparable, though 
by no means is this always the case, even 
when the lesions are due to vapor. 

Eye injuries 

Love^ states in a personal communica- 
tion that since our troops have engaged in 
only a limited amount of combat and since 
the statistical material has not been com- 
piled, little information is available at 
this time regarding combat injuries of the 
eyes in the Army. 


* From Mann and PulHnger. Amer. Jour. Ophth., 1943, v. 26, p. 1276. 
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With reference to the prophylactic 
measures, it was recognized early in the 
emergency that protective goggles were 
necessary for the armed forces. Conse- 
quently, a type was adopted and since 
that time has been furnished to all the 
troops in armored divisions. 

About December, 1941, the War De- 
partment adopted the policy of furnish- 
ing spectacles to all military personnel 
that required their use. To facilitate the 
furnishing of spectacles and the replace- 
ments for them in the theater of opera- 
tions, mobile optical units have been or- 
ganized. 

Steps have also been taken to provide 
corrective lenses for the gas mask for 
svtch troops as require them. 

Lenses of plastic are being developed. 
In a personal communication Mat- 
thews® says that ophthalmic injuries in 
the Franco-German War were 1.18 per- 
cent of all wounds. In the Russo-Japanese 
War they were 2.2 percent. In World 
War I they were 5.2 percent. The per- 
centage in this war is exceeding this 
-figure. 

Duthie® observes that (1) the injuries 
to the eyes have, generally speaking, 
shown the same characteristics as those 
in civil practice; (2) they are mostly ex- 
tremely severe types of injury; and (3) 
the advances made in the general treat- 
ment of casualties have shown that it is 
unwise to think that recovery of such se- 
vere injuries is unlikely. Meticulous treat- 
ment is indicated. 

Injuries to the orbit 

When a foreign body in the orbit is 
giving no trouble it is wise to leave it 
a one. The disfiguring injuries of the 
3ce are largely in the hands of the plastic 
ocular symptoms, particular- 
> diplopia, are of significance, as they 
usuall} indicate a more severe type of le- 
sion. The prognosis depends on early 


diagnosis and early manipulative treat- 
ment. Collaboration of the plastic surgeon 
with the ophthalmic surgeon is of great 
value. 

Lids 

Every type of laceration may be seen ; 
severe burns are the most important prob- 
lem. “Tanning” does not give good re- 
sults with the lids, as it is too rigid and 
causes too much contracture. It is better 
to use the gentian-violet silver-nitrate 
technique. Skillful nursing is necessary to 
care for the conjunctival discharge that 
frequently complicates such cases. Stel- 
lard’s conjunctivo-dacryocystotomy is of 
much value. Early plastic repair of the 
lids is of great advantage and should be 
done where the military situation permits. 

Burns 

Thermal burns are far greater in this 
war than ever before. They accounted for 
60 percent of all casualties at Pearl Har- 
bor. The principal factors are, according 
to Matthews,® the ignition of oil or gaso- 
line aboard ship ; the use of highly volatile 
gasoline for all purposes ; and the incen- 
diary, bomb and the flame thrower. The 
face and the hands are mostly involved. 
At Pearl Harbor many of the men on our 
ships had on only trousers. They had 
burns from the waist up, the face and 
hands and the feet, as the latter were 
bare. “Aviator’s burn” is the term given 
to flash bums of the face and hands from 
the explosion of gasoline vapor in the 
cockpit. Diminution of the bums of the 
eyes might be avoided by the wearing of 
goggles. Personally, I know from service 
in combat with soldiers, marines, and 
sailors that it would be most unlikely that 
they would have them on at such a time 
and there is no time to put them oh vv^hen 
combat starts. 

The antiflash gear (asbestos gauntlets 
and hood) is used successfully. Matthews® 
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remarks tliat the men object to wearing it wash over him and then allow him to lie 


m me tropics, i would deem it almost im- 
possible to wear such things in combat in 
the equatorial heat. 

Gifford^ estimates the extent of corneal 
bums by noting the transparency of tlie 
cornea and the intensity of the corneal 
staining with fluorescein. 

General, widespread bums may coexist 
with the eye lesions, and the ophthalmolo- 
gist should be fully informed of the pro- 
cedures used in such situations. 

For bums of the lids Wakeley® recom- 
mends the use of 1 -percent gentian- violet 
jelly with merthiolate ; aboard British ves- 
sels it is immediately available and easily 
applied in combat. Suturing tlie lid mar- 
gins is of value in assisting in the preven- 
tion of contracture and also in corneal in- 
juries at the front. Powdered sulfanila- 
mide becomes caked ; the granulated form 
less so, and hence, it is better. Mixtures 
of sulfanilamide, and mineral oil were 
used at Pearl Harbor with satisfaction. A 
5-percent aqueous emulsion without 
bandaging is recommended by Matthews.® 

An interesting fact is that sailors im- 
mersed in the sea for hours after torpedo 
attacks with burns, show the wounds to 
be clean and to heal satisfactorily. 
This I found to be a fact in the Moro 
campaigns in Mindanao. This was jungle 
fighting such as we are again having in 
those beautiful tropical isles. Our soldiers 
suffered from terrible Icnife wounds when 
we would be many days’ or weeks’ march 
from the coast. The woimded men would 
have to be carried on litters made of bam- 
boo and rattan by the natives. Proper care 
could not be given; the wounds would 
often become infested with maggots. Up- 
on their return to the base hospital or even 
to the beach I would wash these wounds 
in sea water; not boiled but taken from 
the ocean in a sterile container if one was 
available ; often I would place the patient 
in the sea so that the gentle waves would 


in the sun on the beach to dry. These 
wounds would be clean, and if it Avere 
possible to have aseptic sutures they 
would heal by first intention. I think sea 
water from clean oceans in the tropics has 
a valuable aseptic effect. It also is sooth- 
ing, cleansing, and is isotonic with the 
blood serum. 

Foreign BODIES . " ’ ' 

Matthews mentions the great differ- 
ences in foreign bodies in tlie globe from 
World Wars I and II. So far in this war 
there is a greater incidence of non- 
magnetic metallic fragments due to the 
substitution of aluminum and magnesium 
alloys for brass and steel in the manufac- 
ture of bomb and shell cases. These frag- 
ments become encrusted after several 
days and do no harm. Ophthalmoscopical- 
ly, they may resemble synchysis scintillans 
when tliey are very small and numerous. 

In one series, in the Polish war, about 4 
percent of foreign bodies were in the pos- 
terior segment of the globe. The typical 
signs were a deepened anterior chamber, 
depression of the iris, folds in Descemet’s 
membrane, intraocular hemorrhage, and 
subsequent retinal detachment; all of the 
eyes with this involvement were lost. 

In World War I shell fragments were 
the. most frequent causative agents. Now 
with the use of the aerial high-explosive 
bomb, flying debris is the chief cause. In 
cities, glass is the most important; such 
foreign bodies are difficult to localize. 
Falling shrapnel of friendly anti-aircraft 
fire also accounts for many casualties. La- 
grange (quoted by Matthews) analyzed . 
the orbital and ocular wounds of the last 
war with the following observations. Mis- ■ 
siles passing above the orbit, injuring the 
frontal bone, produced fractures in the 
region of the optic foramen and superior 
orbital fissures, causing disorders of 
the motor and optic nerves without injury 
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to the eyeball itself. Missiles passing be- 
low the orbit often produce retinal in- 
juries by concussion, usually affecting the 
macular region. Where any of the orbital 
walls are crushed, concussion injuries of 
the globe are likely to occur with chorio- 
retinal laceration and subsequent retinitis 
proliferans and retinal detachment. Such 
detachments are rarely amenable to sur- 
gery. They differ from those detachments 
due to recurrent retinal hemorrhage. Pro- 
liferation stems from the ruptured cho- 
roid in the injury cases. Doherty, as 
quoted by Matthews, noted that unusual 
conditions obtained in war are: (1) 
spastic blepharospasm and entropion 
caused by irritation of the infraorbital 
nerve, usually from a retained intraorbital 
foreign body near the apex ; (2) avulsion 
of the optic nerve; (3) enophthalmos due 
to depression of the wall of the orbit with 
consequent enlargement of the orbital 
cavity; and (4) hematic ring of the disc, 
a sequela of hematoma of the sheaths of 


tlie optic nerve. 

In military surgery the size of a foreign 
body is likely to be larger ; it is less likely 
to be rnagnetic, the period of time before 
treatment can be instituted is longer and 
sepsis is more likely to occur. It is obvious 
Aat the prognosis is worse in war in- 
juries. It is well to put the eye to the mag- 
net even though the X-ray picture is nega- 
tive, since more than one foreign body 
uiay be within the globe. My personal 
experience with foreign bodies in the 
globe has not been a happy one. Most of 
tlie^ eyes are eventually lost from detached 
retinas, secondary glaucoma, chronic 
Uveitis, complicated cataract, and other 
’Stressing sequelae not to mention the 
possibility of sympathetic ophthalmia. 
* any of these complications occur very 
ate, several or more years after the in- 
jury. Remov’nl of the foreign bod)^ may 
e accomplished, but ev^en though accom- 
P IS ed the end results are often disas- 


trous ; except for iron and copper it may 
be best to let them remain. 

Sympathetic ophthalmia 

The risks are much greater if prolapsed 
and incarcerated uvea is dealt with after 
some time rather than within the first 48 
hours. This is of the greatest importance. 
Eyes that have had such a type of injury 
and that come under observation a fort- 
night afterward should be enucleated if 
the eye looks sick and has a low-grade 
uveitis, is soft and with ciliary injection. 

Duthie® thinks eye work in general hos- 
pital suffers, being placed in a secondary 
position, with which we all agree. He 
thinlcs, and I am sure all ophthalmologists 
will agree, that injured eyes should be in 
an ophthalmic unit in a general hospital. 

In the treatment of eye woimds in com- 
bat, which includes air raids and black- 
outs, first-aid workers and medical per- 
sonnel are instructed to anesthetize the 
eye and apply sterile dressings, leaving 
definitiv'^e treatment to more expert oph- 
thalmologists if the surroundings and per- 
sonnel are conducive to such care. 

The differences are reiterated for em- 
phasis : Enforced delays in handling war 
casualties, as before mentioned, make 
wound contamination obviously more 
likely to occur. The coexistence of shock 
and other serious injuries may place the 
eye injury in the position of secondary 
importance. There may be inadequate or 
no facilities in the field. The last named 
can scarcely be realized or visualized by 
those who have not been in combat. 

Our military personnel are instructed 
to observe the, following routine in cases 
of perforating and other severe wounds 
in the field and combat. 

1. Anesthetize the eye vvdth 1-percent 
but3m or O.S-percent pontocaine. 

2. Gently remov’-e any superficial for- 
eign bodies with cotton-wound applica- 
tor moistened with boric-acid solution. 
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3. Flush the eye with boric-acid solu- 
tion. 

4. Close the eyelids and apply a fairly 
firm dressing, held in place by adhesive 
tape. 

5. Evacuate as rapidly as possible, so 
that the patient may receive proper oph- 
thalmologic care promptly. 

6. Do not close the wound with sutures, 

7. Do not excise any tissue protruding 
from the wound. 

8. Do not cover tlie eye with a con- 
junctival flap, unless specifically equipped 
to do so. 

Two German writers are said to have 
successfully sutured corneal wounds with 
human hair. They claim, better optical 
results than with a conjunctival flap. 

When an eye is destroyed, and bits of. 
uveal tissue are buried in the surround- 
ing tissues, they should be sought for and 
removed to prevent sympathetic oph- 
thalmia, Early probing in the orbit for 
bullets or shell fragments is unwise. In- 
fection may be introduced into the orbit 
or through skull fractures to the men- 
inges. 

Grossly lacerated lids may be sutured 
over the cornea to prevent drying of the 
latter. Walker, quoted by Matthews, in- 
troduced sulfanilamide crystals directly 
into the anterior chamber in severe lacera- 
tions of the cornea at Pearl Harbor, This 
was done before closure with a conjunc- 
tival flap. The results were gratifying. All 
army personnel carry into combat packets 
of sulfanilamide on their persons and are 
instructed in its use. 

Cornea 

Multiple foreign bodies are the most 
important and the most frequent injury. 
Subconjunctival foreign bodies had best 
he let alone. They usually work to the 
surface ; if not, they rarely cause trouble. 

If the eye is quiescent when there are 
numerous foreign bodies in the cornea, it 


is- best to let it alone rather than attempt 
complicated or even simple methods of re- 
moval, since no irritation is present. Sub- 
sequent sepsis is rare. Even if the eye is 
considerably injected as the result of the 
explosion of an incendiary bomb, for ex- 
ample, too much interference is probably 
unwise. 

Concussion 

Concussion is frequent and is the result 
of (1) direct blows on tlie eye, (2) blows 
on the bones of the face or orbit, (3) 
foreign bodies traversing the orbit, and 
(4) blast. 

These were the most frequent injuries 
of the last war as of this one, and there 
is voluminous literature concerning the 
subject. 

The various conditions arising from 
such injuries are iridodialysis or, con- 
versely, rupturing or tearing of the pupil- 
lary margin; concussion cataract; all 
types of intraocular hemorrhages ; retinal- 
concussion clianges characterized by large 
areas of dark hemorrhages; ruptures of 
the choroid, concentric to the disc, or, 
more occasionally, a tear radiating from 
it, and avulsion of the optic nerve. 

Intraocular hemorrhages are impor- 
tant; if they are anterior and persistent, 
secondary glaucoma may supervene. 
Paracentesis of the anterior chamber is in 
order. Posterior hemorrhages are sinister. 
Efforts should be made at once to favor 
absorption and delay coagulation, thus 
preventing the formation of solid masses 
in the vitreous which resist absorption. 
They may become organized. 

A solid clot may cause false light pro- 
jection although there be no lesion of the 
retina or choroid. This may lead to the 
enucleation of an eye that might have the 
possibilities of restoration of vision. 

The patient, according to Duthie,® 
should nof be kept in bed but should move 
about. After a considerable period, if ab- 
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sorption of the clot is not taking place, 
scleral puncture may be considered. Sub- 
conjunctival injections of normal saline 
may be tried. 


Rupture of the globe 


The majority of cases are caused by 
flying splinters and glass. Many globes 
are completely destroyed ; many hopeless- 
ly injured. Personally, I think we should 
make a careful inspection and a more 
careful decision where there seems to be 
even a faint hope of saving the eye. 

There may be rupture by contrecoup 
or rupture caused by a foreign body 
penetrating into the orbit but not the 
globe and causing rupture by striking the 
eye itself. If the uvea is extruded it 
should be cut off. In cases in which there 
are severe wounds in the ciliary region, 
in unilateral cases, and in those present- 
ing other intraocular complications, 
Duthie advises enucleation. This is good 
advice when we consider the possibility 
of sympathetic ophthalmia. Nevertheless, 
I think we should be conseiwative where 
Military conditions permit. 

Small conjunctival flaps sutured firmly 
to the episclera I consider to be better 
than large ones and also better than 
scleral suture. 


Like m3'self, Duthie is conservative : 
t e use of sulfa drugs in cases of intr 
ocular sepsis or the prevention thereo 
. ^ oAer aseptic and antiseptic precai 
tions should be followed. The end resul 
® ruptured globes are most frequent 
sad in military as in civil practic 
and this is the experience of us all. The 
are i elj^ to be sadder in military medicii 
lan m civil practice for obvious reason 

of n in the combat elemen 

le army active in tlie field, to bandaj 
injured eye and get the man back 
^ nearest place where adequate trea 
nt or enucleation can be carried or 
IS applies to all injuries of the eye ( 


any moment, except gas injuries, where 
bandaging is contraindicated. Obviously, 
the treatment of more than trivial in- 
juries cannot be adequately carried out in 
a fast-moving combat force. It would 
seem that the wounded and injured, under 
present combat conditions, may have to 
wait long and travel far before they may 
receive adequate treatment. In the days 
of marching armies, wagon trains, and no 
air strafing, the field hospitals were rela- 
tively easy of access. Today they may be 
hundreds of miles away and accessible 
only by air or rapid motor transportation. 
There may be no such transportation 
available for the wounded. Combat calls 
for everything the army has when a bat- 
tle is on. The regulations state that so 
much transportation will be available for 
the medical department. This is under the 
direct command of the ranking general, 
not the medical officer, and he has to win 
the battle or all are lost, wounded in- 
cluded. Under such conditions the the- 
oretic transportation may be unavailable 
for a time; hence, it is every man to his 
job to do the best he can under the worst 
possible conditions, lack of food, water, 
shelter, and supplies. 

In a personal communication from Dr. 
Meyer Wiener,® honorary consultant in 
ophthalmology to the Navy, he says : 

“I think one of the striking features about 
foreign-body injuries in this war is the fact 
that we have not had a single one that was 
magnetic. Even when they were removed, and 
looked like iron or steel, they failed to be at- 
tracted by the magnet. An analysis of quite 
a few proved them to contain a large amount 
of copper. Then we have had a number that 
looked like aluminum and proved to be such 
when we had an opportunity to test them. We 
make no effort to remove aluminum, as it has 
proved to be harmless, thus far. We had one 
officer who had multiple fragments of aluminum 
all over his body, including some in the knee 
joint, which had to be removed. These were 
sustained while in action on a destroyer on 
August 7th during the first battle for the Solo- 
mons. One penetrated the left eye. You could 
see the tract through the cornea, hole in the 
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ins, ^ tract through the lens capsule and the 
foreign* body in the lens, just above dead center. 
We left it in. Tlic patient has had no irrita- 
tion whatsoever and his vision in that eye to- 
day is 20/20-1. 

There is another boy from the Solomons 
who had one eye shot out, with multiple frag- 
ments in the right eye, some opacity in the lens, 
bands in the vitreous, and much blood. We have 
also treated that expectantly, and his vision 
has gradually crept up from bare perception 
of light with poor projection, to ability to count 
fingers at 6 inches and increasingly improving 
light projection, tested with tlie lids closed. 

As in the last war, we have seen injuries 
to tlie retina and rupture of the choroid from 
concussion, without any visible external in- 
yolvcmcnt. One ease was seen recently with a 
double rupture of the choroid. Tlie worst cases 
arc the ones where the eye has been pene- 
trated by large objects, especially in the ciliary 
region. Most of these have had to be enucleated. 
Tliere have been a number of lid injuries which 
have required plastic repair. Thus far, we have 
not had to reconstruct any by pedicle grafts. 
Dr. Lucic got a beautiful result in a case where 
the lower half of the right upper lid had been 
burned away by molten metal, by transferring 
a segment from the opposite eye, including a 
thin margin from the brow, and reversing it so 
as to make a row of lashes. I acted as his first 
assistant. You may recall him as he was at 
Wilmer Institute for several years before com- 
ing here. I think it should be stressed that the 
ali-important thing is to give adequate proper 
immediate care, which would obviate the neces- 
sity of doing many plastic repairs. We had one 
recently which demonstrated that. We worked 
on it for over two hours but finally did get a 
most satisfactory permanent result. Of course, 
one cannot always do this under actual battle 
conditions; but it is my belief that if they do 
not have the time or conveniences, they should 
clean up things as best they can, do no debride- 
ment, and let the fragments fall as they will. 
They can then be separated later and read- 
justed. This is naturally only second best. 

I think that you should bring up the subject 
of malingering. Perhaps some of these fellows 
are not really trying to gyp the Government, 
but are shell shocked. At any rate, they must 
be considered, as we have a lot of them. They 
are easy enough to catch when only one eye 
is involved; but when it is claimed that both 
are affected and equally so, it is a different 
matter. We have one now, who I am con- ^ 
vinced is a fakir but feel that he has been so 
^yell coached that we are going to have a hard 
time proving it. 

I thought you would be interested in one case 
we had of arteriovenous aneurysm of the lateral 
sinus, with marked proptosis, dilatation, and 


tortuosity of the vessels, both externally and 
retinal, Dr.^ Leonard Furlow tied off the m- 
tcrnal carotid, and the swelling is about gone, 
with almost normal vision. This case was due 
to concussion but there was no external in- 
jury." 

Major W. Randolph Lovelace, II, at 
Wright Field, in a personal communica- 
tion says : 

“The latest work that is being carried on 
in the Air Corps is that on night vision, color 
vision, depth perception, and the approaching 
possibilities of revamping visual requirements 
for pilots to the lowest limits, commensurate 
with good performance, rather than the highest 
possible limits. As far as this laboratory is 
concerned, I am sure it would be all right 
to mention the fact that an apparatus is being 
developed to determine accurately and quickly 
the degree of night vision present in all fl 3 'ing 
personnel and that oxygen equipment is being 
designed so that it can be comfortably used in 
conjunction with Air Corps goggles. Color 
vision, of course, is important from the stand- 
point of detecting camouflage and from the 
standpoint of night operations.” 

The different branches of tlie service 
naturally have different eye requirements. 
Those of the Air Force are the most se- 
vere, as one would imagine. Incidentally, 
tills leads on to this interesting corollary ; 
there are many investigations and original 
research problems as well as the results 
of practical experience which are adding 
a great deal to our knowledge of tlie visual 
act. It is not proper to speak of many 
facts which have been discovered but 
they pertain to color vision, night vision, 
anoxia, and high-altitude flying, and the 
results on the visual act as to visual acuity 
both central and peripheral, and disturb- 
ances of ocular motility. Much study has 
been done on dark adaptation. Its im- 
portance lies in the necessity for keeping 
the eyes of the men in the fighting air , 
force dark adapted all the time when they 
are on duty. It appears that by having 
them wear red glasses, the dark adapta- 
tion is not interfered with and they can 
see sufficiently well to read while waiting 
for the call to take off. I am informed that 
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illumination of the cockpit by red light is 
better than the “black light”; that -.is, 
ultraviolet light acting upon fluorescent 
dials on the instrument boards. 

Dark adaptation and night blindness 
have received much attention and practical 
study since the beginning of the war. 
Much of practical value has been deter- 
mined. Knowledge of dark adaptation, 
light sense, and light differences are of 
great practical use even though the labora- 
tory methods are not satisfactory. Atten- 
tion is directed to the Military Surgical 
Manual,^^ where the writer speaks of 
night blindness and uses the term "war 
hemeralopia” as applied to soldiers. This 
did not occur in our Army but did in the 
armies of Europe who were half starved, 
as was the whole population, as it is again 
today. It is, of course, due to avitaminosis 
A and is curable by the exhibition of this 
principle when it is available. This manual 
also deals with diseased eyes with poor 
night vision and also malingerers and 
neurotics. Those with diseased eyes 
would, of course, be quickly discovered 
and eliminated. Malingerers are subject to 
court martial and severe punishment, and 
neurotics do not long exist in a military 
force. My long military experience taught 
me this. Malingerers do not last very long 
when they get into the hands of their 
comrades, who know full well how to 
handle them. Incidentally, a good stiff 
top sergeant is the best cure I know for 
a neurotic. 

Factors affecting night visibility’^ 
(Military Surgical Manual”) 

A. Purpose 

For night operations it is essential that 
troops be trained to avail themselves of all 
c.visting means whereby night vision and 
die ability to observe are improved. All 
individuals do not adapt tlieir ,eyes to 
darkness at the same rate of speed. It is 
therefore desirable that commanders 


know what persons within their organiza- 
tions have faulty night vision. The ability 
to see well in the dark is improved by 
systematic training. 

B. Factors influencing development 

OF DARK adaptation 

1. The time necessary for dark adapta- 
tion can be shortened by avoiding bright 
lights prior to going into darkness. 

2. Lack of oxygen markedly' decreases 
the ability of the eye to adapt to darkness. 
At an altitude of 16,000 feet this reduc- 
tion is such as to require 10 times as much 
light to see an object as would be required 
by the same individual at grotmd level. 
Even at 4,000 feet, impairment of night 
vision is noticeable. Crews of night fight- 
ers who are climbing fast should take 
oxygen from ground level if they wish to 
make the best possible use of their vision 
on dark nights. More oxygen than that 
normally required will not further in- 
crease night vision. 

3. Persons suffering from a severe 
lack of essential food factors (vitamins) 
will show a diminution in their ability to 
adapt to darkness. In these cases, re- 
sumption of an adequate diet or the feed- 
ing of vitamins A and D will return the 
night vision to normal, but an excess of 
these vitamins will not further improve 
night vision. 

C. Factors interfering with main- 
tenance OF DARK adaptation 

Eyes adapted to darkqess will remain 
so only in tlie absence of interfering 
lights. Such a condition, however, seldom 
pertains in warfare. Light interference 
may be of many sorts : dash lights, search- 
lights, gun flashes, flares, and reflected 
moonlight. Individuals must be made to 
realize the necessity of avoiding the ef- 
fects of such factors. Condition^ in the 
combat zone usually dictate that motor 
movement be made without lights. When 
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lights are allowed, drivers of motor ve- 
hicles should be especially instructed to 
keep lights witliin the vehicle at a mini- 
mum and to take only fleeting glances at 
instruments. 

D. Other factors affecting night 
visibility 

1. Any fonn of distraction will result 
in a less efficient observer. Outstanding 
among these are the discomforts occa- 
sioned by cold, noise, and objects inter- 
fering with the field of vision. Fatigue 
tends to inattention and greatly interferes 
with night observation. 

2. Reducing the contrast between an 
object and its background detracts from 
night vision. Anything which scatters 
some of the light, such as a scratched or 
dirty windshield, has this effect. 

3. In dim lights a large object may be 
visible when a small one is not. For this 
reason, night binoculars, designed to ad- 
mit as much light as possible, help night 
vision by increasing the apparent size of 
the object. The use of night glasses is re- 
stricted by the fact that they limit to some 
degree the quantity of available light rays 
reaching the eye, restrict the field of vi- 
sion, and must be held without vibration. 

E. Training in proper use of eyes 

1. In daylight objects are seen most 
clearly with the center of the eye but at 
night this ability to see images most 
sharply shifts to a position slightly off 
center. For this reason, during darkness 
the gaze should be directed about 10 de- 
grees to one side of the field that is being 
observed. 

2. The eye is also subject to fatigue. 
An object will be most distinct immediate- 
ly upon looking at it. If, however, the gaze 
remains fixed upon the particular object 
it gradually loses its distinct outline and 
blends with the surroundings. 

3. Night observers should be taught to 


employ a roving movement of the eyes in 
a series of short jumps. Nothing can be 
seen while the eyes are actually in motion, 
but vision is best just after they have been 
moved. This fact is of special significance 
to the air observer. Rapid changes of 
angle of bank, producing this effect of 
rapid motion of the eyes may result in 
failure of a pilot flying a night mission to 
see an object on one side of his line of 
flight. 

F. Test for night vision 

1. The following rough measurement 
of night vision may be made by testing 
men outdoors on a dark night before the 
moon has appeared. A night will be con- 
sidered too bright for test purposes if, 
after 25 minutes of dark adaptation, in- 
dividuals can read small newspaper type 
without the assistance of light. 

2, Mount on a post at the end of a 
level space 5 yards wide and 40 yards 
long and awa}'- from all artificial light, a 
black target on which is a movable white 
strip 6 by 24 inches. Mark off distances 
from the target at 5-yard inten^als. After 
the person to be tested has been kept 
away from all artificial illumination for 
25 minutes, direct him to walk slowly 
from the far end of the test area toward 
the target. The distance at which he is 
first able to' identify correctly the position 
of the white strip is noted. While tlie per- 
son being tested is walking back for an- 
other trial, the position of the white strip 
is changed. Several trials are made. Cor- 
rect recognition should take place at an 
average distance of not less than 20 yards 
from the target. 

G. Summary 

1. Instruction designed to improve the 
ability to observe in darkness will include 
training in the proper use of the eyes at 
night and a consideration of those factors 
assisting or interfering with night visi- 
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bility. The following points will be espe- 
cially stressed : 

a. The importance of and factors gov- 
erning pre-adaptation. 

b. Proper methods of search and the 
employment of “off center” vision. 

c. The detrimental effects of night 
adaptation of : ( 1 ) lack of oxygen 
at high altitudes; (2) light on the 

I dark-adapted eye; (3) distraction, 
with special reference to cold, noise, 
and objects interfering with the field 
of vision; (4) fatigue; (5) light dis- 
persion, emphasizing the necessity 
for scrupulously clean windshields. 

2. Unit commanders will identify those 
individuals within their units who possess 
decreased ability to adapt to darkness, in 
order to avoid the hazards incident to the 
injudicious employment of men whose 
night vision is below the average. 

Aviation medicine 
The study of the new field of aviation 
medicine reveals some new facts but 
mostly known facts widely extended. It is 
a specialty within itself in that it requires 
considerable knowledge of several spe- 
cialties, some of them quite highly tech- 
nical; for example, like ophthalmology 
and otolaryngology. 

To quote from the Technical Manual, 

A defect which may be considered as 
minor or insignificant in the ordinary 
Walks of life may be serious indeed for 
the pilot of aircraft.” I might add, that 
've^ cannot be too careful in these ex- 
aminations; a slip might cost the lives of 
all in the plane, the plane itself, and, it is 
4mte possible, the lives of many in the 
armj'- on the ground. To quote again : 

I ^ probability there is no other type of 
examination \vhere the time element 
j”'P°^jant, tvhere the adage ‘make haste 
1. " ^ applies more forcibly. A' complete ocu- 
- is at best a tedious procedure 

ilip an infinite amount of patience on 

anH examiner and the examinee, 

• where short cuts’ are employed or de- 


cisions made hastily, the accuracy of the finding 
is at best questionable. The eye examination 
should be objective as far as possible. Ob- 
viously the type of examination given for this 
purpose differs greatly from the examination 
given for clinical purposes. To the trained 
ophthalmologist, the eye examination is very 
simple, yet one has to use care that because 
of its extreme simplicity one does not become 
careless. This is a small matter, however, since 
relatively few trained ophthalmologists will be 
giving these examinations.” 

Fourteen steps are outlined on page 69 
of the Technical Manual in the examina- 
tion of candidates for flying training in 
the air service. It might be well to note 
them: Visual acuity, depth perception, 
Maddox rod with screen test at 6 meters 
(please note that it is the rod and screen 
test, otherwise serious errors will creep 
in), red-glass test, prism divergence, 
prism convergence and associated parallel 
movements, inspection, pupils, accommo- 
dation, angle of convergence (not PcB), 
central color vision, fields of vision, re- 
fraction, and ophthalmoscopic examina- 
tion. It will be noted that this is quite a 
comprehensive examination for a physi- 
cian who is not an ophthalmologist. Thus, 
special training is in order for the flight 
surgeons. 

With the enormous number of flight 
surgeons required it would seem that per- 
haps the civilian medical schools and the 
eye hospitals could greatly assist the 
armed forces in this rapid education in the 
basic requirements in ophthalmology, 
which composes the most highly technical 
division in the subject of aviation medi- 
cine. 

Color vision 

In the matter of color testing and color 
vision, more instruction should be given 
in ophthalmologic training. A number of 
flying personnel are passed by the medical 
examiners who are “color unsafe.” A 
number of cadets are admitted to West 
Point whose color vision is defective. This 
situation is exceedingly dangerous and 
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slows down the war effort. Likewise, it is 
casting an aspersion on the medical pro- 
fession. There is some slight excuse for it 
in tliat, so far as I am aware, tliere is no 
clear-cut and decisive outline of a metliod 
to be used in testing color vision. There 
are no standardized nor accepted criteria 
upon which to work. The confusion in the 
terms used expressing color vision and 
deficiencies tliereof is confounding. 
Nevertheless, the young ophtlialmologist 
should be taught and required to know 
the subject Avell enough to malce an effi- 
cient color-vision test for the services and 
to make a proper diagnosis of the defi- 
ciencies expressed in proper terms. It 
would be a real help to ffie armed services 
if a pamphlet could be forthcoming ex- 
pressing briefly, succinctly, and practical- 
ly, the essentials tliat tlie doctor of medi- 
cine, making such tests, should know 
about color vision. Anyone who attempts 
to inform himself encounters theories as 
to how color perception is perceived, or 
different terms meaning the same thing 
and the same terms meaning different 
things. Those among you who have not 
experienced military service can scarcely 
appreciate what a boon it would be to the 
armed services, and hence to our country 
in time of need, if something that is prac- 
tical and definite could be given to tlie 
doctors going into the Army and Navy. 
A quick and efficient method of testing 
color vision is a great need. Tests re- 
quiring extensive expenditure of time 
often mean hasty and inefficient examina- 
tions and faulty findings. 

War ophthalmology 

War ophthalmology differs but little 
from that of civilian life. The facilities 
for taking care of eye injuries, however, 
differ greatly. The utmost ingenuity must 
be exercised by the surgeon in overcom- 
ing the difficulties of the situation, 

VaiP® mentions in an editorial that at 


base hospitals a tlioroughly trained oph- 
thalmologist should be stationed with 
equipment necessaiy for extraction of 
foreign bodies from tlie eyes and all other 
care of the injured, sufficiently serious to 
be returned to, the base. This is a prob- 
lem which has not been answered as yet 
as to how the wounded that require hos- 
pital care can be gotten to the base. I 
have not the slightest doubt tliat the medi- 
cal departments of the Army and Navy 
have formulated in minute detail the plans 
for such care. But, they are probabl}^ 
largely on paper. Having gone into a 
world war witli probably almost total lack 
of anything approaching adequacy, good 
sense will tell us tliat the medical depart- 
ment of tlie Army has found it physically 
and humanly impossible to prepare prop- 
erly against the vicissitudes of troops in 
tlie Arctic, on the Equator, and in the 
burning deserts, all requiring the great- 
est difference in the handling of such a 
colossal problem. How are men with 
seriously wounded eyes to be transported 
to a base that in order to be free from 
bombing has to be possibly a thousand 
miles away, or across seas, from the com- 
bat area? Here can be accomplished the 
plastic work for restoration of appear- 
ance and function, both of almost equal 
importance. The importance of adequate 
first aid in the combat zonq to prevent in- 
fections, of rapid transportation and care 
en route of the wounded to the base, re- 
quires the almost perfect coordination of 
many departments of the army. With an 
army suddenly expanded from what was 
merely a national constabulary in fomt of 
size to one of many millions, the result 
has been a dreadful lack of officers with 
military experience, discipline, and train- 
ing. It cannot be otherwise but that con- 
fusion, inefficiency, and slowed-down 
transportation will result in combat areas. 

It is inevitable that many of the wounded 
will be a long time reaching the base, and , 
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that first aid is all they will get for some 
time. Such is the price our fighting men 
have always paid for unpreparedness. 

' The laboratories throughout the United 
States in the Army and Navy are originat- 
ing and constantly working on relatively 
nonbreakable substitutes for glass. Much 
progress is being made. Plastics and resins 
are being utilized for lenses with some 
success. They are relativly unbreakable, 
which is a very great advantage, but they 
have other physical characteristics that 
are undesirable. For example, they are 
soft, and hence scratch easily ; they do not 
retain their shape, and hence the dioptric 
strength does not remain constant, or the 
material becomes discolored by brilliant 
light and is less clear. 

It is obvious that a substitute for glass 
for ophthalmic and other lenses for wind- 
shields and windows for airplanes, and so 
forth, which has not the above-mentioned 
disqualifications, will be of the utmost 
value. 


Despite our criminally shortsighted 
preparation for war, which has hereto- 
fore been as inevitable as death, I think 
we are better prepared than in former 


wars, but relative to the remarkable prej 
aration of our enemies, I doubb it. Va 
mvites attention to the suggestions of S: 
vichard Cruise that 50 percent of the ej 
tiyuries could be prevented by some fon 
® eye protection. The officers of the con 
3t services say vision is impaired by sue 
protector devices. The line officer is coi 
rect but that is only one of the reasor 
0 lers go into battle rvithout many c 
e protections they might, could, e 
ou have. These soldier lads have 1 
!u hzzks. Only those c 

° been in battle can realis 
tinn u fatigue near to exhau: 

a V- thirst, intense heat or cob 

which r 

theeS with a battle ; 

0 it. He throws everything awc 


he has but his fighting tools, and no offi- 
cers can stop him nor do they try. Sir 
Richard was correct but his viewpoint er- 
roneous. Foot soldiers have always so 
stripped for battle ; otherwise their fight- 
ing efficiency is much impaired and, of 
course, that cannot be. 

Aviation ophthalmology 

Major Weaver^^ in a personal com- 
munication states that high velocities, high 
altitudes, low oxygen tension, even when 
using an artificial oxygen supply (ex- 
treme cold, minus 68°F. at 35,000 feet), 
and reduced barometric pressure, together 
with night flying for combat observation 
and bombing, have created a number of 
new and basic problems, the most im- 
portant one perhaps being fatigue. These 
problems have been studied for years by 
foreign powers, but in our own country 
not until veiy recently have laboratories 
and other facilities been available for our 
army to make the studies so urgently 
needed to solve 'these complicated and 
diverse matters. It is obvious that a group 
of men in many special branches of sci- 
ence are required to study these matters 
and the facilities of thoroughly equipped 
laboratories are necessary. In our coun- 
try no adequate group .of scientists or 
laboratories Avas available until about the 
time or shortly after the enemy had at- 
tacked and seriously crippled us. We were 
wasting billions of the people’s money in 
political works administrations but only a 
trickle for that essential necessity for our 
national safety — scientific study of war 
and in preparation for war. 

Many studies have been made since the 
recent facilities have been supplied but 
there are so very many which have, not 
been made because of lack of time. We 
know research cannot be carried out hur- 
riedly. 

According to Weaver, “the factors pe- 
culiar to aviation Avhich influence vision 
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may be listed as anoxia, decreased baro- 
metric pressure, temperature changes, ac- 
celeration, fatigue, nutrition, physical 
fitness, and certain drugs." 

As to anoxia, it would seem that the 
direct effect upon the eye is closely related 
to the effect upon the central nervous sys- 
tem, the cerebrum in particular. Since the 
..visual part of tlie eye is an integral part 
of the brain we may assume this to be 
true. Cerebral function is less effective 
and slower, depending upon the degree of 
anoxia, and so is vision. Visual acuity and 
color vision are lessened ; perhaps the lat- 
ter is obliterated. Night vision becomes 
less efficient. The visual field is reduced in 
size. Fatigue of the nervous system and, 
in consequence, of the whole body ensues. 

Toxic states, resulting from infections, 
drugs such as the sulfa drugs, alcohol, 
and so forth, render the flyer less efficient. 
The toxins of fatigue, which occur natu- 
rally more promptly in those not in “hard” 
physical condition, also greatly contribute 
to early lessening of the efficiency of the 
flyer. No doubt the “poisons” of civiliza- 
tion must contribute to this condition; I 
refer to tobacco, tea, coffee, and alcohol 
in excess. 

Is it not obvious that the best preventive 
of eye disabilities for the armed services 
and in particular the air forces of these 
services, is a strong body, a strong mind, 
and a pair of strong eyes for that strong 
body and mind to see with ? Isn’t it equally 
obvious that in order to have this, the 
physical training of these youths should 
begin. at the beginning of life? When they 
enter school it should be continued and 
given equal value with mental training. If 
this had been done by the schools from 
the primary grades to the end of high 
school and by the colleges from their 
freshman year through the senior year, 
would we have so many lads disqualified 
for the air forces because of myopia and 
undeveloped bodies ? I think not. Why did 


the schools neglect our youth? I do not 
know the answer. Do you ? 

Long-continued anoxia, even of low de- 
gree, leads to cortical changes, which 
tliough irreversible may be subclinical be- 
cause of the great number of reserve 
cells in the cortex; similar changes may 
be inferred in the eyes, particularly in 
the ganglion cells. It is stated that the time 
required for irreversible changes in the 
cortical cells in acute anoxia is from 5 to 
7 minutes. 

As of this date, I am not aware of ob- 
servations or experiments showing the 
effect of anoxia upon color vision. One 
must assume it is profound. According 
to Weaver, pilots have reported their color 
vision dulled as noted in signal lights after 
high-altitude flying. The lack of accurate 
knowledge concerning color vision pre- 
vents the acquiring of necessary informa- 
tion by observation and experimentation. 

It is unfair to assume that those who 
have slight color-vision deficiencies may 
be dangerously low in color perception in 
the presence of anoxia, even of low de- 
gree. We are more aware of the effect 
upon the motor functions of the eyes — 
accommodation, the vergences, and the 
highly associated movements of the eyes — 
all of these may be disturbed. Minor 
motor anomalies may become serious 
major ones. I have observed a number of 
cases of exophoria due to divergence ex- 
cess in those who have been flying for 
several years. They had been carefully 
examined before being given the respon- 
sibility and at intervals since. It has 
seemed to me that it has been acquired 
since they began regular flying and spend- 
ing long hours at moderate airplane alti- 
tudes, 8 to 12 thousand feet. The majority 
of cases I have seen are not due to con- 
vergence insufficiency but to divergence 
excess. Could the anoxia, coupled with 
long-distance vision in which the diver- 
gence is presumably under a strain, have 
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a bearing on this? It is a fascinating 
hypothesis. We know, of course, that ver- 
tical phorias are less amenable to control 
than the lateral ones. Exaggeration of 
these vertical phorias, by anoxia, could 
disorganize binocular single vision very 
quickly and very effectually. Our knowl- 
edge of the effect of such disturbances 
upon convergent squint and less perhaps 
upon divergent squint will enable us to 
understand this easily. 

Quoting from Weaver, who quotes 
Rickenbacker during the first World 
War; 

"Another of those little precautions which 
•night spell the difference between life and 
death, was the habit I forced on myself, always 
to make two complete circles of the landing 
field before landing at the end of a patrol 
from 15,000' feet.” 

He had observed that his landing ability 
was impaired ; this is due to a number of 
causes, impairment of the depth percep- 
tion being perhaps the most iniportant. 
Weaver states, 

Vertical deviations are of the greatest im- 
portance in landing since, with such displace- 
•nent, depth perception which results from fu- 
sion and consequent stereopsis is not only lost 
entirely but if the flyer lands according to the 
information furnished by the falsely projecting 
eje, he may land high or fly his ship into 
e ground. In the air, under combat condi- 
•ons, similar misinformation under conditions 
0 anoxia may lead to equal danger.” 

We remember that a latent deviation 
becomes manifest and exaggerated under 
anoxia and becomes a complete tropia 
"uth diplopia or monocular vision due to 
suppression of the vision of the deviating 
^)c. Fatigue, profound emotional dis- 
turbances, the unusual ocular conditions 

u fljnng will all add to the motor weak- 
ness. 

Anoxia definitely slows dark adapta- 
tion. Long-continued subclinical anoxia or 
c cumulative effects of anoxia have not 
cen exhaustively studied. Cold does the 
thing. It has been observed that in 


exposure to extreme and long-continued 
cold the effects upon the nervous system 
are very similar to those from anoxia and 
are probably due to anoxia from the slow- 
ing of the heart and, hence, of the blood 
stream. It is thought that this is the cause 
of the extreme somnolence that over- 
comes those approaching death from 
freezing. In anoxia it is probably. Weaver 
infers, that the synapse is altered in the 
retina and in the tracts from the visual 
cortex to the extravisual cortex. 

The importance of night vision and 
combat aviation are stressed by Weaver. 
He emphasizes, on the one hand, the use 
of the macular retina and cone vision for 
daylight and color vision and, on the other 
hand, perpipheral retinal or rod vision. 
The rods serve a colorless task in day- 
light -and register movement and large 
objects. At night when dark adaptation 
has taken place and illumination is by the 
stars, the rods are the more active. They 
locate the object of low light intensity. 
W^hen, however, fixation is shifted to the 
macula, the image disappears because the 
cones have a much higher threshold for 
light than do the rods. “Rods are one 
thousand times , more light sensitive than 
cones under conditions of dark adapta- 
tion,” says Weaver.^^ “They do not dis- 
tinguish color but only degrees of bright- 
ness.” At present it appears that the com- 
plete serial values of cone and rod vision, 
under dark-adaptation conditions, are not 
so important in classifying the night vi- 
sion of an individual as is the calculation 
of rod-threshold value after a time inter- 
val in the dark of 30 minutes. Obviously, 
in aviation the light threshold of periph- 
eral vision is by far the most important 
factor. 

Rods do not see colored light in their 
corresponding colors but only as white 
light of different degrees of brightness. 

Consider three lights to be of equal in- 
tensity, blue, red, and white. Using “pho- 
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toptic vision" — tliat is, "day eyes"— the 
white or red will appear brightest and 
tliey will be recognized as different colors. 
"Bitt let the individual see these lights 
front a great distance Under conditions 
Of darlc adaptation, such as the pilot lights 
Of dii erienly plane,’ the blue light can 
easily be S'eeii ; tlie' white light is 1/10 and 
tlie red light is 1/100 Of tlie blue light's 
brightness.” The red light Will not be 
seen at all under such conditions. Olt- 
viously, as Major Weaver writes, the blue 
light is the most dangerous as a blackout 
light and red the least dangerous. This is 
a matter of great practical interest to oph- 
thalmologists. 

Night vision may be materially retarded 
by anoxia and a reduction or absence of 
vitamin A. It must be remarked here that 
giving vitamins to a normal person does 
not improve his night vision. 

In changes in barometric and tempera- 
ture pressure a great many new and diffi- 
cult problems have arisen. Because of 
the cumbersome helmets, oxygen masks, 
and goggles, vision may be interfered witli 
to a very marked degree. There are a 
myriad of mechanical failures of the ap- 
paratuses to supply oxygen and heat to 
tlie .pilot in a temperature of minus 68°F., 
and low barometric pressure at 35,000 to 
40,000 feet. All these make efficient see- 
ing difficult and inefficient but can be cor- 
rected only by improving the mechanical 
arrangements necessary for sustaining 
life at such altitudes. 

Acceleration (speed), particularly an- 
gular acceleration — that is, as encountered 
in the pullout of a dive — ^precipitates in 
some flyers the "gray out” which warns 
of the imminence of "black out” or uncon- 
sciousness. These phenomena are de- 
pendent upon habitus and physical fitness 
of the individual, the length of time the 
physical forces act; the. number of G’s 
(units of gravity). The latter is directly 
proportional to the velocity of the plane 


and inversely to the radius of the executed 
turn. 

"It is not known whether the factors 
involved are cerebral ischemia with re- 
sultant cerebral anoxia alone or whether 
the differential between the pressure of 
the cerebral and retinal arteries is of im- 
portance” (Weaveri*). 

FAtlGtJli 

Of all the subjects discussed, none is 
moYe' important to the pilots tlian efficien- 
cy of vision'. The first and most important 
factor is the pilot himSelf; henv good a 
man is he? How physically fit i§ he? Mas 
he any inherent physical or neural weak- 
nesses? We have discussed the most im- 
portant contributing causes, anoxia, ac- 
celeration, and combat; also the mechani- 
cal appliances, goggles, masks, and so 
forth, all reducing efficiency. They fret 
and worry the pilot and tliis contributes 
enormously to fatigue. Goggles with a 
common glass for botli eyes do not so re- 
duce the nasal visual fields nor the binocu- 
lar field of vision. In such a goggle, re-, 
movable plastic lenses of different colors 
may be utilized. Plastic lenses, being fire 
resistant and non-shatterable, protect the 
eyes in a crash and also against fire, the 
latter being particularly important in the 
"flash” fires of this war. In various naval 
engagernents the number of eyes badly 
burned from tlie "flash” fires (tlie blast 
from an exploding shell, a gun or bomb, 
or explosion of gasoline in a confined 
place) has been considerable. Tremendous 
heat is generated for a fraction of a 
second. Also many eyes are injured by 
swimming in oil-covered seas. This ap- 
pears to cause a severe conjunctivitis and 
in Some cases mild keratitis. So far as I 
am aware no permanent injury has re- 
sulted from this cause. 

The use of heavily tinted glasses is real- 
ly necessary under certain conditions of 
flying. Flying above the clouds produces 
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the fsost intense glare from below j the sun 
from above is a different sun from the one 
we see from the' earth, much more power-' 
ful and intense. The combination of the 
two is very trying arsd very fatiguing even 
to the strong normal young eyes of pilots 
and requires protection. 

Major Weaver^^ mentions an interest- • 
ing fact in connection with drugs of the 
emphetamine type, stating that Axis pilots 
are believed to be well supplied with such 
drugs. It appears that the advantages out- 
weigh the disadvantages. One may under- 
stand how the nervous system may be 
whipped up for a temporary exploit. In 
time of stress, it might be advantageous. 

It would appear that abuse of such drugs 
might occur and that their use should be 
attended with great care. Any drug stimu- 
lating the nervous system naturally ac- 
celerates vision and the whole visual ap- 
paratus temporarily. 

It is unnecessary to consider before a 
^thering of ophthalmologists the minor 
injuries to the eyes. TheiT treatment and 
disposition are the same in civil life except 
certain modifications in the military serv- 
ice which will suggest themselves to the 
ophtlialraic surgeon. 

Bums from heat or caustic agents re- 
quire care that often cannot be provided 
m combat and probably for some time 
aftenvard. It is useless to think of special 
solutions ; if one has \vater from his can- 
teen he is fortunate. The crudest possible 
arrangements may be contemplated and 
met wth where the good sense of the sur- 
Rcon and the skill in his hands will be 
out all tliat he has to work with. It 
maj be tliat all we have ivith which to 
'‘-s 1 the eyes is water from a stream or a 
w.tcr-containing plant. Such plants are 
cn encountered in the tropical jungle — 

* ''ioe, for example. 

• lO neutralization of cliemical burns, 
us IS practically impossible and in mili- 


tary life would probably be utterly so. 
Prompt removal of excess alkali or acid 
by copious injection, should fluid be avail- 
able, is desirable. 

My experience in the jungle fighting in 
Mindanao, Bataan, and other parts of the 
Far East (-vt^hich is far no longer) enable 
me to say that if you have any medical 
supplies it will be due to your fighting 
spirit that you obtain them and to your 
ph)’'sical vigor if you havC them in com- 
bat. I mean that you, yourself, personally, 
may have to carry them on your o\vn back 
into the fight. Hence, it is idle to talk of 
having for first aid this favorite prescrip- 
tion, or that favorite irrigant. At the field 
station, if one is at hand, more adequate 
first-aid treatment may be had. 

Gas bums in military life, when they 
do occur, are sudden and in great num- 
bers, and only the most casual first aid is 
possible as a rule. We are familiar ivtfih 
sodium-sulphate solution (0.4 percent) 
for use in tear gas bums. For mustard- 
gas burn, use copious irrigation as 
promptly as may be possible ; if available, 
1.5-percent solution of sodium bicarbon- 
ate, saline, or boric-acid solution. Five- 
percent sulfathiazol ointment is advo- 
cated in cases of severe bums. I have had 
no experience with this. 

Lewisite is probably more destmetive 
than mustard gas. I am not acquainted 
with its late or latent effects as compared 
with those of mustard. Copious irrigation 
and subsequent S3Tnptomatic treatment 
are all that can be given. 

We should bear in mind that contusion 
of the globe may follow explosions, 
mines, shells, bombs, and so forth, with- 
out much obvious damage to the external 
tissues and be prepared to deal with the 
many complications and sequelae which 
arise as a result of such injuries. 

It would be ivell if all, not technically 
informed, should thoroughly familiarize 
themselves ivith local anesthesia for all 
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ophthalmic operations. General anesthe- 
sia ma)' be impossible or difficult to have 
administered. There are no operations 
upon tlie eye or adnexa that cannot be per- 
formed without severe pain if the meth- 
ods of securing anesthesia by infiltration 
or nerve block are adequately known and 
followed. This statement applies to civil 


life as well as to military life. 

It is interesting to remember the War 
Manual Number 3, written by Colonel 
Greenwood, Colonel de Schweinitz, and 
Colonel Walter Parker, which would be 
perused with profit by any of the doctors 
going into military service. 

927 Seventeenth Street. 
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The importance of vision 



EMILE JAVAL* 
An appreciation 

Burton Chance, M.D. 
Philadelphia 


From the list of subjects in which your 
committee suggested you might be inter- 
ested, I have chosen the name of one for 
whom I have profound admiration. It is 
that of Emile Javal, known to us as an 
ophthalmologist, but, to his countrymen 
he was also a hygienist, a politician, an 
educationist, and a social reformer. By his 
death, our profession lost a ytry distin- 
guished member who, at that time, was 
known throughout the world as one who 
had taken an important part in modem 
ophthalmology. 

Javal was born in Paris, May 5, 1839, 
and, at his death in his native city, had 
reached his 67th year. Possessing an un- 
usual and active mind, from his boyhood 
he was attracted by ever}’^ problem, physi- 
cal or biologic, that came his way. He had 
wished that he might enter medicine, but 
was trained as a mining engineer. He be- 
came interested in the case of his small 
sister who was cross-eyed and amblyopic 
(strabismus had been a distinctive fea- 
ture of several members of his family, 
including his father). For her he con- 
ccived the idea that by means of a stereo- 
scope, binocular vision might be devel- 
oped. The results which she attained from 
cr brother’s perseverance during several 
^ degree of development 
sufficient to convince him of the value of 
IS obsen'ation. Impressed by that result 
1 C decided to abandon engineering, and 
lorthvith took up medicine. Having his 
-ister s case in the background of his 
inind, he earl)- began to give his special 
^ ention to diseases of the eye. For a pe- 

annual dinner of the New 
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riod he was one of von Graefe’s pupils. 

With the outbreak of the Franco-Prus- 
sian War in 1870, he entered into the serv- 
ice as a military surgeon, and continued 
therein until the end of the war. He then 
returned to his chosen field of practice 
but, having espoused decidedly liberal 
ideas, he began to interest himself in po- 
litical affairs. In 1875 he was elected to 
the General Council of the nation, repre- 
senting a county district. Later, gaining 
a seat in the Chamber of Deputies, he be- 
came noted both in the Tribune and in 
committees. All this, however, without 
interrupting his professional work. M. 
Zola received much inspiration for cer- 
tain of his works from Javal’s interests 
and knowledge, and during the Dreyfus 
trial Javal went to Rennes and exerted 
himself on the side of the accused. 

In the meantime he translated into 
French, Helmholtz’s “Physiological op- 
tics’’; continuing with energy and in- 
genuity the study and treatment of stra- 
bismus, the result of which he published 
in 1896, a “Manuel theorique et pratique 
du strabisme.’’ It may be stated that 
through Javal chiefly have we learned that 
the faulty vision of the squinting eye fre- 
quently may be improved and that, by 
dint of compulsoiy’^ education, through 
practice with stereoscopes and other edu- 
cative exercises, the power of fixation may 
be acquired and true binocular vision 
established even in long-untried cases. 
Javal, accordingly, may be counted the 
patron saint of orthoptics. He warns us, 
nevertheless, that the time and trouble in- 
volved in achieving good results are out 
of all proportion, sometimes, to their 
value at the ultimate attainment. 
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In addition to these particular subjects, 
he was a persistent advocate of reforms 
in the hygiene of schools, especiall)'^ to- 
ward the conservation of the sight of chil- 
dren. 

My first knowledge of Javal was gained 
while inquiring about a well-worn instru- 
ment, called an “ophthalmometer," which 
I saw at Wills Hospital while still an un- 
dergraduate, It is such an instrument with 
which Javal’s name is more definitely con- 
nected than with his extensive work on 
strabismus. The principle of the ophthal- 
mometer consists in affording means for 
the 'measurement of the curvature of the 
cornea and the lens (a keratometer it 
really is) by observing the images of spe- 
cial parts reflected from their surfaces. 
The estimation of such images was not an 
original discovery by Javal, for, years 
previously. Young and others had devised 
instruments for tlie purpose, and Helm- 
holtz more recently had perfected an in- 
strument which Bonders deemed to be 
“one of the greatest treasures for which 
we are indebted to his genius." Yet, today, 
we owe to Javal and Schidtz, his Norwe- 
gian collaborator in the laboratory of the 
Sorbonne, the simplified instrument with 
which we can rapidly study the cornea’s 
curvature. 

Their first perfected instrument was ex- 
hibited at the International Medical Con- 
gress, held in London, 1881. The ophthal- 
mometer took a place among the approxi- 
mate tests in the practical working out of 
ametropia. Its indications are definite and 
the ease and rapidity with which these 
may be obtained betokens its usefulness. 
The results which can be reached with sci- 
entific precision and accuracy, in the case 
of astigmatism in aphakic eyes, assure us 
of its distinct value. It has positive limita- 
tions in usefulness, however, for its does 
not give the refractive condition as a 
whole, nor furnish indication as to the ex- 
istence of myopia or hyperopia ; neverthe- 


less, while giving with exactness the 
radii, in all meridians, of curvature of the 
cornea, it manifests the directions of tlie 
principal ones. 

The history of die Javal ophthalmom- 
eter may be found in a volume, edited 
by Javal, entitled “Memoires d'ophtalmo- 
metrie," containing a number of papers 
by many writers, European and Ameri- 
can, including Theobald and Swan Bur- 
nett, who became ardent advocates of the 
use of the instrument. 

IVe are indebted to Javal for the adop- 
tion of the metric system in the dioptric 
numeration of lenses, and the abandoning 
of the old inch measures. He suggested 
also gilded rims for the concave lenses 
and silver for the convex. He devised the 
star or fan for the estimation of astigma- 
tism. He urged the increased utilization of 
C3dindric lenses even in low degrees of 
error. 

In 1885, at the end of an election cam- 
paign, by a sad irony of fate, in spite of 
skillful treatment, his right eye was 
blinded by glaucoma. In the succeeding 
years he suffered many transitory attacks 
in his left eye. In 1897, the excitement of 
the Dreyfus trial at Rennes precipitated 
tlie final attack. He was kept more pr less 
under the influence of pilocarpine during 
15 years of active work. In 1900 he went 
to England for treatment, under the di- 
rection of Priestley Smith. An iridectomy'' 
gave only temporary relief, and, during 
the succeeding five months, in spite of all 
efforts, the eye became blind. On his re- 
turn to Paris, by his own desire, the cerv- 
ical sympathetic was divided, but with 
no benefit to his sight. 

This terrible affliction did not dampen 
his spirit. On the contrary, with philo- 
sophic fortitude he promptly set himself 
to study the means by which the lot of 
those who dost their sight during active 
adujft years might be ameliorated. Javal 
earfy^ound, as did Helen Keller, that 
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“the greatest curse of the blind is not 
blindness, but idleness.’’ After three years 
of experience he issued a little book which 
he called “Entre aveugles.” It has been 
translated into many languages ; the Eng- 
lish version bears the title “The blind 
man’s world” ; my American edition, pub- 
lished in 1905, “On becoming blind.” The 
author counsels the blind and their friends 
on such matters as "Replacing sight by 
other senses”; “Household and profes- 
sional occupations”; ".Marriage”; "Neat- 
ness, hygiene, health” ; "Dwelling” ; 
“Meals” ; "Watches and clocks” ; “Walk- 
ing”; "Tandem tricycle”; “Travelling”; 
“Reading aloud” ; “Handwriting and type- 
writing, including raised, or embossed 
Braille” ; "Music” ; “Games” ; “Tobacco” ; 
Esperanto”; “The sixth sense”; and a 
chapter on the “Psj'^chology of the blind.” 

The book is a fine instance of valuable 
work planned and carried out under a 
wlamity great enough to overwhelm most 
individuals. In reading between the lines 
one is impressed by the sincerity of the 
afflicted gentle soul whose efforts to help 
others are but expressions of his deter- 
mination to conquer his own helplessness, 
'riends returning from visits to France 
repeatedly told me of their having seen • 
Javal on his tricycle wheeling through 
De streets of Paris; and, medical men 
0 their conferences with him. 

In 1894 Javal edited and prefaced an 
^ition of the ophthalmologic works of 
lomas Young which Tscherning had 
rens atcd into French, published in 

Copenliagen. 

During tliese latter years Javal was 
. ^*^°fher important work 
j bsiologie de la lecture et de I’ecri- 
^«re ;vhidi appeared in 1906. It de- 
es the evolution of written and 
characters, including tlrose of 
musical notation, and relief- 
img iQj- blind. He discussed the 
'“’‘■ip cs on which letters should be 


formed to afford the maximum legibility 
and he indicates how handwriting might 
be so faulty as to become “an offence to 
common sense,” The first edition was ex- 
hausted in three months. 

These works show how keen and how 
purposeful was Javal’s interest in many 
things; “Esperanto,” for instance, and 
"Spelling reform,” and, always unceas- 
ingly, means for improving the condition 
of the blind. 

Javal was a deeply religious man, main- 
taining the highest ideals in his daily life. 
Many honors were granted him ; honors 
that indicate the appreciation of the world 
for his service to medicine and to oph- 
thalmology. In 1885 he was elected to 
the "Acadamie de Medecine,” and hono- 
rary member of the Opthalmological So- 
ciety of the United Kingdom of Great 
Britain, having been invited to deliver 
the Bowman Lecture in 1907. His health 
was such, however, that he could not 
undertake the journey. Deatli soon fol- 
lowed from the effects of gastric cancer, 
January 20, 1907. 

M}'- desire to tell of the life and works 
of Emile Javal rests on a long-held belief 
that he is preeminently the exemplar for 
the new-education of the sightless and 
the guide leading the blind onward in 
self-dependence. It would be natural for 
him, and for ourselves to expect him, to 
offer advice to practicing ophthalmolo- 
gists, something of the means with which 
to lighten the misery of their unfortunate 
patients and others. The little book is 
packed with suggestions for ways to en- 
able the adult blind to “live with the' least 
possible evil with tlieir infirmity.” Chil- 
dren, as we all know, are reported on 
early, and are sent to schools for their 
special instructions, and are taught all the 
arts and maneuvers enabling tliem to 
enter life with remarkable independence. 

Javal's avowed purpose was to write 
for the family of the blind, offering to 



48 


BURTON CHANCE 


them helps attainable at the smallest cost, 
with which they themselves can lighten 
their burden in living with the blind one. 
The chief burden of tlie blind, as he 
knew and as we, too, know, is their 
forced dependence on others. 

He begs us “to resist” what he calls 
“the barbaric tendency” to leave our pa- 
tients with the hope of recover}^ whose 
course toward blindness is certain, that by 
injections of one or more kinds of drugs, 
electrical currents, or useless internal 
medicine, their condition can be relieved. 
To give consolation by a placebo treat- 
ment to an incurable is to prevent him 
from arranging his life in anticipation of 
the fatal outcome. It is more humane to 
prepare them, little by little, for their 
fate. He, accordingly, wishing that there 
might be done for others what he would 
have liked to have had done for himself, 
sent forth this little book with the hope 
that it might serve to render easier some 
ill-fortune like his own and tliereby give 
to himself the special consolation of hav- 
ing helped others. 

The appliances and other helps which 
he recommended, and all that have been 
devised since his time, can be obtained 
through the Blind Societies in any city in 
the country. No person is too old to learn 
to use them ; the struggles of the teachers 
are concerned almost entirely in enforc- 
ing the will of the pupils to accept instruc- 
tion and to carry on after the lessons have 
been accomplished. 

Out of my great admiration for Javal, 
my desire has been to make a special 
appeal to ophthalmologists to consider 
the future of those whose sight is irrev- 
ocably falling into helpless blindness. 
Just here there occurs to me the knowl- 


edge that two ladies, well beyond 60 
years of age, suffering from high-grade 
myopia — one with well-preserved back- 
grounds — but who has had repeated ex- 
travasations — the other with ragged 
backgrounds and cataractous lenses, each 
has in the past two years become so skill- 
ful in typewriting as to be able to carry 
on correspondence with their friends and 
conduct their daily business notes. A gen- 
tleman, Avhen forced to reside at a great 
distance from civilization, took up bee- 
keeping. Later, when I extracted his 
lenses, so brilliant became his sight that 
he, at times, regretted that he had had 
them extracted — so simple and easy had 
life become, he was no longer his own 
hero. 

For several years I have been one of 
the Pennsylvania Home Teaching So- 
ciety for the Blind and have the honor to 
be the President of the Board which 
manages the affairs arranged solely for 
the benefit of the hundreds of adult pu- 
pils to whom annually tliousands of visits 
are made by a staff of competent, though 
entirely blind teachers. 

My allusion to these facts arises from 
tlie likelihood, and indeed the probability, 
of a great increase in the number of the 
blind following the present Avorldwide 
cataclysm — ^both civilian, and through 
“grim-visaged War.” 

In the Archives of Ophthalmology for 
April, 1939, in commemoration of the 
centenary of Javal’s birth, James Leben- 
sohn published a sympathetic tribute to 
the master. In tliat you will find what I 
have wished I might have had the time to 
tell of his personality, to add to tlie brief, 
matter-of-fact account I have given. 

JJ7 South Fifteenth Street. 



ENDOPHTHALMITIS PHACO- ANAPHYLACTIC A* 

Richard G. Scobee, M.D., and Howard C. Slaughter, M.D. 

Saint Louis 


It was in 1934 that Burky^ first re- 
ported his ingenious method for the pro- 
duction of experimental endophthalmitis 
phaco-anaphylactica in rabbits. In his re- 
port he also gave a brief but complete 
summary of the work and ideas on the 
subject up to that time. There is no need 
for its repetition here. To the best of 
our knowledge, his work has not been 
confirmed in the literature, and hence 
this paper in confirmation. 

Burkj’^2 had previously noted that rab- 
bits given intracutaneous injections of 
staphylococcus toxin developed not only 
an antitoxin for the toxin but also a hy- 
persensitive state to the beef broth in 
which the toxin was produced. He rea- 
soned that if such a poor antigen as beef 
broth could be made active by the inter- 
mediar}'- action of staphylococcus toxin, 
then this same toxin might have a simi- 
lar action on lens substance. 

The experiments which he then devised 
ore out his idea, the results confirming 
tic hypothesis of Verhoeff and Lemoine® 
concerning the allergic nature of endoph- 
thalmitis phaco-anaphylactica. He dem- 
onstrated that such an allergic state could 
c attained through the intermediary ac- 
tion of bacterial toxin. 

It is not necessary to describe his tech- 
detail; those interested 
read his original paper.^ It is our 
I urpose merely to confirm Burky’s work, 
^ c confirmation being the first step in a 
cnes of experiments having to do with 
c possible relation between endophthal- 
P^^^O'anaphylactica and sv-mpa- 
hc ophthalmia. DeVeer^ (1940) wrote 
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an excellent article on this subject, specu- 
lating upon a possible relationship be- 
tween the two entities and citing several 
case histories in support of his specula- 
tions; no' experimental work was done, 
however. 


Experimental 

According to the method of Burky, 
both a lens extract (of beef eyes) and a 
lens-broth toxin were prepared, an HA 
strain of Staphylococcus being used for 
the latter. Seven rabbits were tlien pre- 
pared for intracutaneous injection by de- 
pilation with barium sulfide. Two rabbits 
were given 0.5-c.c. intravenous injections 
of the lens extract each week. The others 
received at weekly intervals 0.1 c.c. of 
lens-broth toxin in one cutaneous area 
and 0.1 c.c. of lens extract in another 
cutaneous area. Reactions were recorded 
by measuring the maximum diameter of 
erythema, swelling, and necrosis in milli- 
meters. 

The first injections were followed by 
erythema and swelling, which appeared in 
from 24 to 48 hours. It is interesting to 
note that, in contrast to the observations 
of Burky, the cutaneous reactions of our 
group of rabbits seemed to decrease rather 
than increase with each subsequent injec- . 
tion, yet the final outcome was the same ; 
that is, a clinical and histologic picture 
of endophthalmitis phaco-anaphylactica. 
Also in our series, necrosis was absent or 
minimal. These findings were the same 
both for the lens extract and the lens- 
broth toxin. Burky found that the ma- 
jority of his rabbits attained their maxi- 
mum sensitivity (cutaneous) following 
the fourth injection. Because of the lack 
of any marked skin reaction indicative 
of a developing cutaneous sensitivity, our 
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series was carried to seven injections 
in an unsuccessful attempt to demon- 
strate tliis same cutaneous sensitivity. A 
small erythematous area measuring from 
0.5 to 1.0 cm. would occasionally mark 
an injection site 24 or 48 hours later. 
There were numerous occasions on which 
not even this small skin reaction could be 
noted. 


and remained there when tlie syringe 
method was used; another factor was, 
perhaps, that of internal swelling of the 
lens material produced by the injected 
aqueous, forcing apart the lamellae. 

The eyes were enucleated at varying 
times following this experimental trauma. 
Two eyes had to be removed on the fourth 
day to prevent their rupture, and one 


I 



Figs. 1 and 2 (Scobee and Slaughter). Endophthalmitis phaco-anaphylactica. Fig. 1, Low-power 
section of entire globe showing reaction of endophthalmitis phaco-anaphylactica. Fig. 2, Higher- 
power view of section of figure 1 as indicated by lines. The lens substance shows monocytic inva- 
sion, and dissolution can be seen at the left. The heavy, dark-staining infiltrate at the right is the 
surface of the ciliary body. A zone of relatively clear cortex is behveen the two infiltrative zones. 


At the completion of this series of 
sensitizing injections, the right eye of 
each of the rabbits was needled with a 
Ziegler knife-needle, a crucial incision be- 
ing made in the lens. Two days later, the 
left eyes were needled according to Bur- 
ley’s method of aspirating aqueous in a- 
hypodermic syringe and then injecting the 
aqueous thus obtained deep into the center 
of the crystalline lens. It was noted that 
although similar clinical and histologic 
pictures developed in both eyes of each 
sensitized rabbit, the reaction was def- 
initely more marked in the left eyes 
(traumatized by Burky’s method). This 
might be expected, since aqueous was 
brought into contact with lens material 


ruptured during its removal. The same 
thing happened in Burky’s series. The re- 
maining eyes were enucleated on the tenth 
day, when clinically all showed an en- 
dophthalmitic reaction of varying degrees 
of severity. There was suspicion of sec- 
ondary infection on clinical grounds in 
two of the eyes, and this was confirmed 
histologically by the predominantly poly- 
morphonuclear character of the infiltrate 
in them. Eyes from the control rabbit 
showed only a normal response to the 
trauma of needling. Rabbits 9 and 11 were 
those which received the intravenous in- 
jections of lens extract and they showed 
practically no reaction other, than that 
due to the trauma of the needling. 
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Dr. T. E. Sanders was kind enough 
to study the group of eyes pathologically, 
and his report was as follows : 

“The reactions in these eyes varied 
from very mild to extremely severe. In all 
cases, the reaction was chiefly localized in 
the anterior segment. In the mild cases, 
there was no particular inflammatory re- 
action. There was a wound of the an- 


was a homogeneous eosinophilic sub- 
stance in the anterior chamber. 

“The eyes showed a chronic inflam- 
matory reaction, chiefly in the area of the 
lens trauma. This consisted of a heavy in- 
filtration of chronic inflammatory cells in 
the area of liquefied lens and extended 
out somewhat into the more intact lens 
substance. There were relatively dense 


TABLE 1 

Summary of Ocular Reactions 


Rabbit 

No. 

Injections 

before 

Cutaneous 
Sensitivity to 
Lens Extract 
at Needling 

Ocular Reactions 

Day of 
Enuclea- 

Needling 

Clinical 

Histological 

tion 


Group 7. Lens-hroth toxin and lens extract intracuta7teous injections 


1 


Waning 

Positive 

Positive 


2 1 


Positive 

Positive 

Positive 


3 


Positive 

Doubtful 

Doubtful 


5 

7 

Waning 

Positive 

Positive O.S. 

Secondary infect, in O.D. 

lOth 

6 

7 

Waning 

Positive 

Positive 

4th 

7 

7 

Positive 

Positive 

Positive O.D. 

Secondary infect, in O.S, 

lOth 

8 

7 

Waning 

Positive 

Positive 

4th 


Group II. Le7is extract injected intravenously 


9 

11 

7 

7 

Negative 

1 Negative 

Trauma 

Trauma 

j 

Negative 

Negative 

lOth 

10th 

Group ///. Normal control rabbit 

10 

None 

None 

Trauma 

Negative O.S. 

Secondary infect, in O.D. 

10th 


Icrior lens capsule with var}dng degrees 
of degenerative oitaractous formation. 
This process usually extended around to 
the posterior capsule. There were var}nng 
degrees of attempts at healing in the an- 
terior capsular wounds by a fibroblastic 
reaction. Inside the posterior capsule, a 
peculiar cellular ingrowth formed almost 
a posterior epithelial layer; this appar- 
ently arose from tlie region of the equator, 
Ihe posterior subcapsular celts were 
present in the eyes of rabbits receiving 
the intravenous injections as well as those 
''•h.icn had the iniracutaneous ones. There 


posterior synechiae but relatively little in- 
filtration into the iris tissue in Ae milder 
cases. The infiltrate was predominantly 
monocytic, with a few lymphocytes and 
pol3'morphonuclear cells. There was no 
evidence of necrosis; var^dng degrees of 
vasodilation of the iris vessels were noted. 
A moderate number of monocytes were 
seen on the endotlielium of tlie cornea, on 
the surface of the ciliary body, and on the 
ner\^e head. This distribution was essen- 
tially that of chronic endophthalmitis. 

“In the more severely involved eyes, 
a marked keratitis was present near the 
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limbus which included all the layers of the 
coniea and seemed to have no relation to 
the site of corneal penetration from the 
needling. On one side, tins keratitic area 
was so tliin that early ciliary staphylomata 
were seen. Over the surface of the retina 
in tlie more severely inflamed eyes could 
be seen monocytic cells. In the secondarily 
infected eyes, the polymorphonuclear cell 
was quite prominent in the infiltrate. 

“In the group of eyes not secondarily 
infected, the pathologic picture was one 
of endophthalmitis, with predominantly a 
monocytic infiltration, hence a ‘chronic 
endophthalmitis.’ ” 

Comment 

Friedemvald® has stated tliat the char- 
acter of the cellular infiltrate is of some 
value in distinguishing the findings in the 
allergic animals from those in accidentally 
infected control animals. In the latter, the 
cells are predominantly polymorphonu- 


clear, whereas in the allergic animals, 
they are predominantly monocytic. 

Summary 

Herewith is presented confirmation of 
Burley’s work of 1934; namely, that cu- 
taneous sensitivity to lens substance in 
rabbits can be induced by repeated and 
coincident injections of staphylococcus 
toxin and lens substance. When the eyes 
of such sensitive rabbits are needled, a 
clinical and histologic picture develops 
that resembles endophthalmitis phaco- 
anaphylactica in man. Our series did not 
show the cutaneous sensitivity which 
Burley mentioned, yet end results were 
the same. We report this confirmation of 
Burley’s work as the first step in a series 
of experiments having to do with en- 
dophthalmitis phaco-anaphylactica and 
sympathetic ophthalmia. 

640 South Kmgshighway. 


References 

OBurky, E. L. Experimental endophthalmitis phaco-anaphylactica in rabbits. Arch, of Ophth., 

1934, V. 12,'Oct., no. 4, p. S36. . ... 

» , Antitoxin content of rabbit serums immune to staphylococcus toxin and the precipitin 

reactions of such serums. Jour. Immunol., 1933, v. 25, p. 419. 

’Verhoeff,-F. H., and Lemoine, A. N. Endophthalmitis phaco-anaphylactica. Trans. Internat. 

Cong. Ophth., 1922, p. 234. . , . , i i • 

‘ deVeer, J. A. Endophthalmitis phaco-anaphylactica and its relation to sympathetic ophthalmia. 

Arch, of Ophth., 1940, v. 23, Feb., p. 237. 

* Friedenwald, Jonas. Cited by Burky.* 



VISUAL ACUITY AT LOW BRIGHTNESS-LEVELS* 
Matthew Luckiesh, D.Sc., and A. H. Taylor 

Cleveland 


Visual acuity, or the ability to dis- 
tinguish fine detail, is often of little im- 
portance at very low brightness-levels. 
Contrast sensitivity, or the ability to dis- 
tinguish small differences in brightness, is 
commonly of great importance at low 
brightness-levels such as are encountered 
outdoors at night. For example, visual 
acuity has been greatly overemphasized 
as compared to contrast sensitivity in the 
testing of automobile drivers for seeing 
at night. Also there are many problems 
of seeing in war activities which involve 
concealment, dark adaptation, and very 
low brightness-levels at night under 
moonlight, starlight, and even dark, over- 
cast skies. Lookouts on ships, pilots and 
observers in airplanes, and drivers of 
trucks might well be tested for contrast 


sensitivity. Researches by the authors 
have revealed a wide diversity in this 
function even among subjects who have 
the^ same visual-acuity or visual-efficiency 
ratings by tlie usual methods.^ 

^ On the other hand, there are some ac- 
^•'itics in which it is necessary to dis- 
bnguish fine details under the least 
amount of light, or lowest brightness, that 
's practicable. Scales of instruments, 
other details must be 
I'W \\ ith accuracy and as easily as possi- 
c Under blackout or dimout conditions. 
R "vanous researches- in connection with 
pro ems of seeing in wartime, the auth- 
_ r» ia\e had to study the effects of illum- 
uts of Aarious spectral characters upon 
^'^bjects var}' greatly in 
brightness- 
presented herewith 
lained by subjects who appear 
* P 

trsl Rcjeardi Laboraton-, Gcn- 

‘--C'-i.ric Company. 


to be fairly representative. However, tlie 
quantitative results are less important 
than the decisive differences among illumi- 
nants. For this reason the results are pre- 
sented in diagrams rather than in tables. 

In figure 1 are shown typical results 
obtained with the A.M.A. test chart for 
seven different illuminants representing a 
wide range in spectral character. Under 
each illuminant the subjects were adapted 
for 30 minutes at approximately the 
brightness-level at which the largest let- 
ters could be distinguished at the test 
distance of 20 feet. The chart was located 
in the center of a circular, white field 
which subtended an angle of 20 degrees. 
This surrounding field and the test chart 
were illuminated by the same illuminant. 
After determining the test line which 
could barely be read, the brightness of the 
white background of the test chart was 
determined by someone other than the 
subject. Then the background brightness 
was increased and after adaptation for 
a standard length of time, about five 
minutes, the subjects again determined 
the test line which could barely be read. 
This procedure was continued for all 
the lines of the test chart. In all cases 
,foveal vision was used, although in some 
cases apparently a slightly high visual 
acuity was obtainable by slightly averted 
vision. 

On figure 1 the illuminants designated 
by the letter F are regular fluorescent 
lamps. The tungsten-filament lamp was a 
regular ISO- watt lamp and the photo- 
graphic red lamp was a 40-watt tungsten 
filament in a red-glass bulb. 

It is obvious that as the illuminants 
progress in integral color from blue to 
red, there is a progressive decrease in the 
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MATTHEW LUCKIESH AND A. H. TAYLOR 



17 15 13 11 9 7 5 3 1 

NUMBER OF LINE ON TEST- CHART 

Fig. 1 (Luckiesh and Taylor). Minimum brightnesses obtained witli different colored fluores- 
cent (F) lamps, a regular ISO-watt tungsten-filament lamp, and a photographic red lamp, at which 
various lines of letters of the A.M.A. test chart can barely be read. 



FOOT LAM BERT 


VISUAL ACUITY AT LOW BRIGHTNESS-LEVELS 



RELATIVE TYPE SIZE 

j?. and Taylor). Background brightness required for slightly above threshold 

raaal.ihty o: tyre sizes with (A) tungsten-filament lamp at 105 volts (color-temperature ap- 
DMma d.v 3,0c0 deg^es k), (B) the same lamp at 40 volts, and (C) the same lamp at 105 
..s witn Coming HR Signal Red no. 243 filter. 
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minimum brightness of the background 
of the test chart at which a given test line 
can be read. In other words, red light 
is more effective for a given brightness 
than tlie other illuminants. This is a very 
important matter in many wartime activi- 
ties where it is necessary to see details 
with a minimum of brightness. 

These data afford a basis for many rec- 
ommendations. For example, suppose let- 
ters, numbers, or other details subtend 
a visual angle of 20 minutes, correspond- 
ing to line 9 on the A.M.A. test chart. 
The minimum background brightness for 
such details of maximal contrast (black 
on a white background) should be about 
0.0035 footlambert for tungsten-filament 
light and about 0.00014 footlambert for 
red light from a photographic red lamp. 
This is an enormous difference, for the 
former brightness is 25 times the latter. 
Such great differences are of much prac- 
tical value where concealment, visibility, 
and the maintaining of a high state 
of dark adaptation are involved. Of 
course, to insure certainty of seeing, 
somewhat higher brightness values should 
be used. 

For those used to thinking in terms 
of foot-candles or in measuring foot- 
candles, a definition of the foot-lambert 
may be helpful. If a perfectly diffusing 
white surface had a reflection-factor of 
100 percent, a foot-candle of illumination 
produces a foot-lambert of brightness. 
The white surfaces used reflected about 
83 percent of the incident light and there- 
fore had a brightness of 0.83 foot-lambert 
for each foot-candle of illumination. 
Therefore, if the foot-lambert values are 
multiplied by a factor of 1.2, they are 
converted into approximate foot-candle 
values.* 

lu figure 2 are shown the results ob- 
tained for three illuminants for reading' 
matter printed with black ink on white 


paper. The type sizes ranged approxi- 
mately from 6-point to 20-point. Curve 
A is a plot of results obtained for a 115- 
volt tungsten-filament lamp operated at 
105 volts, the color-temperature of the 
light being 3,050 degrees K. Cur\re B is 
for the same lamp operating at 40 volts. 
Curve C is for a fairly saturated red light. 

In figure 2 are shown the background 
brightnesses for the three illuminants 
which are respectively necessary in order 
to read with certainty type of a given size 
when printed with black ink on white 
paper. Here again the great advantage 
of red light is revealed; that is, when 
details are to be distinguished with a min- 
imum brightness. 

In obtaining the data plotted in figure 
2, the subject was seated at a table and the 
reading matter was inclined at approxi- 
mately 45 degrees. The light was confined 
to the reading matter by means of a pro- 
jector and iris diaphragm. The subjects 
were adapted for 30 minutes to the 
brightness of the reading matter,' the 
brightness being just sufficient so that 
the printed matter was just below the 
threshold of "readability” of the largest 
type. After adaptation the brightness nec- 
essary for reading without uncertainty 
was determined. Then the next smaller 
type was placed in position. After a 
standard rest period the procedure was 
repeated. 

The work of the authors has shown 
in other ways^ the great advantage of 
red light in a variety of problems of see- 
ing in wartime — blackouts, dimouts, in- 
strument dials, charts, orders — ^where 
concealment is vital^ and where dark 
adaptation must be maintained. The re- 
sults have many other applications in 
indicating the visual size of details nec- 
essary if they are to be distinguished 
under very low brightness-levels. 

Nela Park, 
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ORTHOPTICS FOR THE INFANT SQUINTER, ONE 
TO FOUR YEARS OLD* 

Edith V. Roth 

Milwaukee, Wisconsin 


I have been asked to take up the various 
aspects of our present orthoptic treatment 
of the infant squinter at the Milwaukee 
Children’s Hospital. However, orthoptic 
treatment cannot possibly be divorced 
from ophthalmologic treatment, especially 
in the infant. Therefore, I shall discuss 
the ophthalmologic treatment of strabis- 
mus in children under four. I only hope 
that this will not seem too presumptuous 
on the part of an orthoptic technician. Any 
opinions expressed on points other than 
those applying strictly to orthoptics are, of 
course, the opinions of the ophthalmolo- 
gists on the Hospital staff. 

At the Milwaukee Children’s Hospital, 
•'*0 immediate examination, even at six 
months of age, is considered advisable 
or several reasons; (1) There are the 
occasional cases of -h8 diopters or more 
^ uperopia. (2) There are the many 
Cases of pseudoslrabismus due to a wide 
cpicanthus, in which the ophthalmologist 
^0 assure the parents that, although there 
■ a efinite illusion of strabismus, none 
present. (3) There are the 
which a true strabismus is found, 

*hc Mil«-aukec Qnldren's Hospital, 
.tr.-.iii, second annual meeting of the 
-^dation of Orthoptic Technician.', 
'--aeo, October 12, 1942. 


due to some organic anomaly or disease. 

In all cases of squint that show high 
refractive errors under a 0.5 percent atro- 
pine cycloplegia, glasses are routinely 
prescribed. In this regard, it is always 
wise to keep in mind that even a baby 
will wear glasses if he truly needs them. 
However, nothing in the world will make 
a -baby keep them on if he does not need 
them. 

When the refraction has been done, the 
ophthalmologist generally turns the in- 
fant squinter over to the orthoptic tech- 
nician with the familiar words, “Would 
you like to try to get a vision on this 
child?” With the average child of two to 
four years of age, a vision usually can be 
obtained, if not by one method or on that 
day, by another method, perhaps, or on 
another day. The illiterate E or “pigg}'” 
game as we call it, the Kindergarten chart, 
the Berens chart, the Landolt broken-ring 
test, or graded blocks can be used. I am 
told that the Baily visual-acuity lest is 
often helpful with a child who has diffi- 
cult}' in understanding what is expected 
on some of tlie otlier tests. In this test, 
the child is asked to pick from a tray at 
his side miniature models which match 
ffie object-pictures on the chart. Of 
course, making a game out of any method 
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will get results much quicker than expect- 
ing the diild to sit up and pay attention 
to a. chart on the wall, which many times 
will probably look like a lot of Greek 
hieroglyphics. In any child of this age, ob- 
taining a satisfactory visual finding is a 
challenge and, as it constitutes the first in- 
troduction to the little patient, it requires 
all tlie resourcefulness at one’s command. 
When this has been done, the little 
squinter is generally turned over to the 
ortlioptic technician for a diagnostic series 
of five or six visits. In the event that a 
visual acuity has not been obtained, the 
fixating eye, in a case of monocular 
squint, or the preferred eye, in an alter- 
nating squint, is always easily determined, 
except in a few cases of alternating squint 
in which there is no marked preference of 
either eye. At this time, the parent is in- 
structed as to the form of constant occlu- 
sion to be used following the diagnostic 
series, if it is known that occlusion is in- 
dicated. In very simple language the 
parent is told that occlusion must be used 
in the better or fixating eye in order to 
prevent an amblyopia ex anopsia from de- 
veloping or to improve the vision in an 
eye already amblyopic. When occlusion is 
later begun, we usually, in the beginning, 
use complete occlusion — a patch over the 
eye if no glasses are being worn or a 
Stark occluder attached to the glasses if 
the latter have been found necessary. Both 
are cut out of waterproof adhesive tape 
and shaped to the individual face or pair 
of glasses. When the vision is found to 
be 20/70 or better, a less complete, but 
still constant form of occlusion may be 
substituted by pasting an opaque paper 
or gummed, translucent mending tape to 
the lens of the better eye. The possibility 
of the child’s peeking then must be care- 
fully watched. If the complete occlusion 
on the face of the child who needs no 
glasses is found too harsh a treatment to 
be continued indefinitely, a pair of piano 


lenses may be prescribed for the duration. 
Of course, there is always a question as 
to whether or not the child will keep 
these on. Other forms of occlusion can 
then be easily devised by the ingenious 
parent, such as a soft wide bandeau or a 
net bonnet, with the patch attached. 

Not only is this monocular occlusion 
considered important for the prevention 
or improvement of amblyopia but also for 
the prevention of secondary contractures 
of muscles, by giving the patient a suffi- 
cient amount of monocular exercise. In 
the case of alternating squinters, an alter- 
nate occlusion of first one eye and then 
the other is usually suggested in order to 
prevent the development of an abnormal 
retinal correspondence. When binocular 
vision is found to be possible, a fogging 
of the lens of the stronger eye is some- 
times suggested. This fogging of the lens 
may be accomplished in numerous ways, 
such as by the use of Scotch cellulose 
tape, a stippling of colorless nail polish, 
a clip-on smoked glass, or a red kodaloid 
filter. All of these forms of partial occlu- 
sion are of course advised only for in- 
fant squinters who have a normal retinal 
correspondence of long standing. 

When the vision, fixation, and the ne- 
cessity of occlusion have been determined, 
at least an estimate of the angle of squint 
is made. At three to four years of age this 
is usually possible for distance and near 
vision with the use of a cover test; then, 
at the same time, monocular and binocular- 
rotations are generally attempted. With a 
baby under three it is possible only to 
estimate the angle approximately by the 
Hirschberg method and to determine a 
marked paresis. To be sure, any testing 
attempted in the beginning must be in the 
nature of a game and in the spirit of play. 

On the second visit, a near point of 
convergence with a colored pinhead or a 
light is easily elicited, and monocular and 
binocular rotations again attempted to 
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ascertain any limitation of motion or 
overshooting in any direction of gaze. The 
angle of deviation in the primary position 
for distance and near is again checked. 

The next step is to evaluate the amount 
of binocular vision the child has in his 
ever}^day life. Here we are forced to di- 
gress from the routine testing and find 
out, before going further, if the child 
knows colors and can count. Needless to 
say, tlie Worth dot test, which is the sim- 
plest method of estimating the patient's 
binocular vision, is possible only on a 
child of three or older. But since it is 
basically a subjective test, we must deter- 
mine how much we are going to be able 
to rely on the child’s answers before at- 
tempting any actual testing. There are 
many children who will recognize red and 
possibly green in a familiar article and 
yet not be able to recognize it in the Worth 
four-dot test. We find it helpful to prac- 
tice naming the colors with colored blocks, 
marbles, crayons, or even gum candies, 
before showing any colored lights, as we 
then know immediately if the colors can 
be recognized and named correctly. We 
also find it helpful to practice counting be- 
fore doing any actual testing. To be sure, 
this all takes valuable time, but it is al- 
ways time saved in the end. 


On the second or third visit we usually 
attempt to obtain the measurement of 
squint and the kind of retinal correspond- 
ence on the major amblyoscope. Needless 
say, this is not always possible in the 
ense of a child under three years. With 
-^nch fascinating targets as the lion and 
t e cage, the butterflj’- and the net, the 
d'-dcr and web, or the bird and cage, we 
•t. the child show us where he puts them 
^-^elhcr, and then quickly flash to de- 
‘'•mine if ilie simultaneous macular per- 
ew..on is at his objective angle. If we 
^•■••m:ate tlic child, in the spirit of fun, 
I Sood he is, we can usually 

—wninc, in repeated attempts, if he is 


actually telling us what he sees or merely 
attempting to please. In the beginning, we 
generally find the child eager enough, and 
yet not too much aware of what he is sup- 
posed to see, to obtain the correct answers 
without much checking on our part. Of 
course, our flashing to determine the type 
of correspondence must be quick, as the 
child’s concentration at this age is always 
poor, despite his eagerness and interest. 
No findings can be relied upon at this time 
unless they are corroborated on repeated 
attempts. 

All of our tests are repeated on succes- 
sive visits until we feel that we are able 
to give an accurate report of our findings 
of the visual acuity, fixation, degree of 
angle, type of correspondence, and meas- 
urement of fusion and stereopsis. Even 
the latter measurement is quite possible if 
the child's correspondence is normal and 
his fusion is good. In this event, it is pos- 
sible that some fusion training at periodic 
visits may be prescribed to stabilize the 
present fusion and perhaps acquire some 
amplitude. However, this is rarely the 
case, for the average infant squinter at 
the Milwaukee Children’s Hospital is usu- 
ally advised, after the diagnostic series, to 
return only for bimonthly check-up visits 
until he has reached an age at which he 
can accept concentrated orthoptic treat- 
ments. Any actual training given at tins 
time is mainly to help the child to become 
accustomed to the clinic and the tedi- 
nicians and to determine the type of occlu- 
sion, if the latter has been found neces- 
sary. On these visits, when the vision, 
fixation, angle of deviation, and fusion 
on the major amblyoscope have been 
checked, there is often time to include 
numerous other orthoptic activities such 
as amblyopic exercises or, if the corre- 
spondence is normal, cheiroscopic work 
with mosaic patterns, blocks, or small 
models. Then, when the mother has be- 
come familiar with tlac many monocular 
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exercises for tlie infant squinter, she may 
be given work to supervise at home. These 
exercises ma)’' include coloring outlined 
pictures, tracing stencils, fitting picture- 
puzzle or construction blocks, stringing 
beads, cutting out pictures of all kinds 
such as paper dolls, or sewing dotted 
picture-cards. The last two activities of 
course require dull-pointed scissors with 
a I'ounded top and needles witli ferruled 
ends. All of tliesc exercises should be 
supervised to a certain extent but still 
allowed to remain play activities of the 
child. 

It must be admitted that all of us are 
tempted constantly to try active treatment 
on these little squinters, who are always 
ready for our games, but we all know that 
usually even the attempt is a mistake. 


These infant bodies and minds are quite 
naturally not capable of anytliing but play 
in a very active form, and these baby eyes 
cannot be taught to work together in any 
form of play. The awakening of latent 
fusion requires much intense concentra- 
tion, which is often a real task for the 
adult. To attempt such teaching with a 
child under four is to take the chance of 
creating a distaste in tlie infant’s mind for 
all orthoptic exercises — a distaste that 
will always be remembered. Before tak- 
ing such a chance, in any case, should we 
not ask ourselves if it is really worthwhile 
and will it not be better to let the infant 
wait for straight eyes until he is ready to 
cooperate without endangering his body 
and mind ? 

721 North Seventeenth Street. 



THE USE OF PRISMS IN ORTHOPTICS* 


Clara Burri, Ph.D. 

Chicago 


I am always impressed by those who 
categorically can enumerate the pros and 
cons of a given method or procedure in 
orthoptics; since to me any orthoptic in- 
strument, or method of measurement or 
training, must be adapted to the specific 
case. The goal, however, is alwaj^s the 
same; namely, the reeducation of a dis- 
turbed visio-motor-fusion mechanism. 
Every patient who comes to me I look 
upon as an individual with a distinct prob- 
lem in the use of binocular vision, and my 
aim is to help that individual to solve his 
problem, which means to teach him how 
to attain normal and comfortable binocu- 
lar vision; or, in some cases, to attain 
parallelism of the visual axes if possible. 
I never treat or train just eyes. I always 
train a person. With this point of view my 
methods of training are very flexible and 
adjusted to each particular individual. 
Not that I do not have some general or 
fundamental methods and tools. I do, but 
I may varj' them, or use them in various 
combinations, according to the specific 
problem. 

In each and everj'’ case I ask myself, 
first of all, which method or combination 
of methods will bring my patient most 
quickiv to his goal; and, of course, as 
each personality differs the methods of 
approach must var}" accordingly. Since I 
never train a squint or a phoria or a 
convergence insufficiency or a divergence 
excess, but rather, a person with a visual 
problem who is to be reeducated to acliieve 
normal binocular vision, the methods of 

From the Department of Ophthalmologj’, 
Kortluvestem University Medical School, 
i^orilnvcstcm University. Read at the second 
wnual meeting of the American Association of 
Orthoptic Tcclinicians, in Oiicago, October 12, 


training must always be consistent with 
existing laws of pedagogy. Thus the es- 
sential thing is to study each patient, 
to analyze the problem as it applies to 
him, and then to devise the system of pro- 
cedures most likely to attain good results 
for that individual. With this point of 
view the methods of training may become 
as variable as are subjects or patients, and 
what may bring results in one case may 
give little success in another. 

Thus when I was asked to prepare a 
paper on the use of prisms in orthoptics 
my first reaction was : Why not cover the 
whole subject of orthoptics," since prisms 
are used in one way or another through- 
out most of the field? However, this paper 
presents an attempt at systematizing the 
use of prisms and at categorizing some 
situations in orthoptics in which prisms 
are used to particular advantage. In order 
to do so, it is essential, perhaps, to divide 
the subject into: (1) the use of prisms 
for making diagnosis and measurements ; 
and (2), the use of prisms for training 
and treatment, when these are continuous- 
ly worn by the patient. 

Prisms in measnremejits. For diagnos- 
ing and measuring muscle anomalies 
prisms have become one of our primary 
tools. An ocular-muscle examination with- 
out the use of prisms is hardly conceiva- 
ble. The cover test is the quickest and 
one of the most accurate of all tests with 
which to measure deviations, and it should 
be in continuous use for every case and 
at almost every visit. The cover test not 
only gives accurate and quantitative meas- 
urements, but it also furnishes a quick 
check on the results obtained by other 
tests, and a quick review of a given case 
preliminary to each training period. The 
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cover test, carried out with the aid of 
either loose hand prisms or any standard 
prism bar or rotary prism, is the one 
single tool which may be considered essen- 
tial for the routine examination. The test 
should be carried out in the primary and 
the six cardinal positions. 

Again prisms are used in the Maddox 
rod test in which that amount of prism is 
found which gives the patient superposi- 
tion of the light and Maddox streak. The 
numerical reading on the prism is the 
quantitative measure of the existing de- 
viation, expressed in terms of prism di- 
opters. This may be eso-, exo-, or hyper- 
phoric ; or it may be eso-, exo-, or hyper- 
tropic. 

A similar test for which prisms are 
necessary is the diplopia test, which may 
be used with a red and green light or tlie 
letters "ONE.” In this test, as in all 
others in which a deviation is measured, 
prisms base out are used to bring about 
convergence until the two images coincide, 
whereas in cases of divergence, prisms 
base in are used. These tests are particu- 
larly well adapted for testing hyper- 
phorias, when the prisms must be placed 
either base down or up, depending on the 
case. The numerical reading of that 
strength of prism which gives superposi- 
tion or alignment of the two images de- 
notes the degree of the deviation; pro- 
vided correspondence is normal. If fusion 
of' the two images occurs at the expense 
of a false correspondence, there will be 
movement of the eye when covered. If 
the two maculas are used there will be no 
movement. Since this paper deals with the 
use of prisms as tools in orthoptics and 
the procedure in making a particular test 
is described only by way of exemplifying 
the use of prisms, normal correspondence 
should always be assumed. It must be 
borne in mind that abnormal correspond- 
ence often changes the procedure or, at 
any rate.' the evaluation of the findings. 


Finally, prisms are used to measure 
ductions. Prisms of increasing strength, 
either base out or base in, are placed be- 
fore tlie patient’s eyes while he is observ- 
ing a small light either at 20 feet or at 
the reading distance. The degree of prism 
that induces diplopia represents the dut- 
tion strength; base out measures adduc- 
tion and base in abduction, base up infra- 
duction and base down supraduction. 

In cases of very high deviations the 
use of additional prisms may sometimes 
be necessary in some of the amblyoscopes 
and tlie rotoscope, but the measurements 
obtained in tliis way are usually not very 
reliable, because it becomes difficult to 
fixate with both eyes owing to the mode 
of construction of the instrument. 

Prisms for training may be used in 
various way^s. They become a useful tool 
when employed in loose-prism exercises 
or they may be used in connection with 
some instrument. If the angle of squint is 
over 10 degrees of convergence or diver- 
gence, prisms are frequently helpful in 
such instruments as the myoscope, cheiro- 
scope, and the stereoscope. For example, 
in using the myoscope, the patient may be 
given red and green spectacles and then 
be made to try to fuse the two colored 
images into one. If the angle of squint 
is so large that the eyes cannot fuse these 
images, prisms are placed in the lens 
holders. These prisms must be strong 
enough so that tlie images come together 
within the range of fusion. When fusion 
amplitude increases, the prisms'^may be 
made weaker. 

When the cheiroscope is used, prisms 
up to the strength of the squint must be 
placed over the lenses. The child should 
never be allowed to work without prisms 
of the proper strength ; otherwise he will 
not be able to fuse, and will only prac- 
tice alternating fixation. 

Variable prisms are also useful in con- 
nection with the stereoscope, which aids in 
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developing amplitude of fusion; and to 
^ve abduction and adduction exercises 
from home training. However, before any 
of these instruments are used care must 
be taken that the patient does not suppress 
or alternate, and especially that normal 
correspondence has been well established. 

, In cases of squint prism exercises with 
loose prisms are of doubtful value. Per- 
haps with very intelligent and cooperative 
patients loose prism exercises may be pre- 
scribed for home exercises ; especially in 
postoperative cases in which only small 
amounts of squint remain and in which 
fusion and good fusion amplitude were 
well developed before the operation. In 
this case the prism should be used base 
out for convergent squint, and base in for 
divergent squint, the strength being such 
as to allow the patient to fuse the two 
images. The prism should be held in 
front of one eye, and the strength gradu- 
ally decreased. A prism bar of graduated 
prisms is useful for this type of exercise, 
and the training should be done at various 
distances from the eyes. 

Even if exercises with loose prisms are 
of doubtful value in cases of large devia- 
tions, they are most useful in dealing with 
phorias, especially exophorias. It is essen- 
tial diat the kind of phoria be carefully 
diagnosed and the individual’s ability to 
cope with that phoria. This necessitates 
careful measurements of tlie phoria and 
the ductions, and for these measurements 
prisms and a Maddox rod may be em- 
ployed to great advantage. The measure- 
ments are made in the manner aforede- 
scribcd. The maximum strength of prism 
which the patient can overcome is the 
measure of his duction power. According 
to Dr. Berens, the normal ratio of abduc- 
tion to adduction is considered to be one 
to three. But it is not only important to 
^certain the ratio and the breaking point 
3nd tliat of recoveiy, but also to consider 
die relationship of the size of the duction 


to that of the phoria. What is frequently 
considered a fair average of adduction 
power for orthophoric eyes may be com- 
pletely insufficient when a phoria is pres- 
ent, and by increasing the adduction re- 
serve comfortable vision may be achieved. 

For esophoria and abduction weakness 
prism exercises alone are frequently not 
very effective. However, in making the 
attempt, prisms base in are placed be- 
fore each eye and their strength gradu- 
ally increased until the maximum strength 
is reached. Better results will be obtained 
in prism training with stereoscopic exer- 
cises on one of the stereoscopes, or the 
rotoscope, or one of the major amblyo- 
scopes. When the ordinary stereoscope is 
used it must be equipped with spring clips 
for the prisms. These may be increased 
one or two diopters at a time. This exer- 
cise is of benefit in cases wherein the 
phoria is small and there exists a weak ab- 
duction. When there is a fair sized eso- 
phoria that is greater for near than for 
distance, and greater without than with 
the correction (if this is hyperopic), good 
results may be obtained with prism and 
stereoptic exercises after the physician 
has prescribed full correction. Still better 
results are obtained if the patient uses 
some homatropine at night. This last pro- 
cedure usually helps if the phoria is due to 
accommodative spasms. 

But it is in cases of exophoria and con- 
vergence insufficiency that prism exercises 
may be used with best results. In this 
exercise one increases the ability to con- 
verge by placing the prisms base out in 
increasing strength. The patient begins 
with prisms of moderate strength, small 
enough so that he is well able to overcome 
them. The prism strength is gradually 
increased to a maximum degree. The ex- 
ercise should be performed daily for 10 
to 15 minutes. In many cases the patient 
will learn to overcome the effect of from 
50 to 80 prism diopters. Of course fre- 
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quently these exercises should be supple- 
mented by exercises on one of the major 
amblyoscopes, the rotoscope, or other ma- 
jor training instruments. These directions 
are not meant to imply that the exercises 
described are ncccssaril}^ the best, nor 
that they should always be used, but 
merely indicate the various possibilities of 
using prisms for orthoptic training. 
Prism exercises frequently have no effect 
on the exophoria. However, since they 
increase the convergence and adduction 
power and resen'e, they increase tlie in- 
dividual’s ability to cope with his phoria 
so that he becomes able to read and do 
other near work with greater comfort. 

In order to determine the proper treat- 
ment for a given condition, a careful 
analysis of a patient’s muscle imbalance 
must be made. One should distinguish 
between different tj'pes of exophorias. 
There is the accommodative fype that is 
found in myopia, and essential exophoria 
that is apparently unrelated to refractive 
errors. The latter normally occurs in pa- 
tients with hyperopia, and quite often the 
refractive error is very small. Here an in- 
sufficient convergence is present or one 
that is weak. Exophoria is present in pres- 
byopic eyes, in which the accommodation 
becomes less as the lens becomes sclerosed. 
Furthermore, the use of bifocals dimin- 
ishes the response required from the cili- 
ary muscles, which diminution is followed 
by a corresponding relaxation of con- 
vergence. The choice of the treatment 
should be determined by all these factors, 
and after the physician has ascertained 
the refraction and has cleared up any 
problems of general health. If exercises 
are prescribed, loose prisms or prisms in 
connection with some training instrument 
may be used, but these should not be con- 
sidered the most satisfactory methods. 

In cases of vertical deviations prism ' 
training- jg not so satisfactory, perhaps be- 
cause the average vertical muscle balance 


is stable, varying but little up or down. 
Three or four degrees is about the limit of 
one’s supraduction or infraduction ability. 
Since the flexibility in vertical balance is 
so slight, training with prisms will accom- 
plish but little. However, occasionally a. 
patient is found who benefits from exer- 
cises with vertical prisms, carried out on 
the rotoscope or some otlier training in- 
strument. Two cases in particular may be 
cited. In the one there was a right hyper- 
phoria of four prism diopters. Incorpo- 
rated in her glasses the patient wore 
prisms that corrected the hyperphoria. 
When wearing those glasses she had fre- 
quent diplopia and headaches. However, 
after receiving fusion and. duction exer- 
cises on the rotoscope, during which time 
the strength of the correcting prisms was 
gradually decreased at each session, she 
was able to dispense with the prisms ex- 
cept for near work, and diplopia occurred 
only when she was tired. 

The other patient, a dental student 
with an old paralysis, gradually decreased 
a varying left hypertropia of 8 to 13 prism 
diopters to a constant hyperphoria of 3 
diopters. He took exercises' for more than 
six months, and now is wearing in his 
correction 2 prism diopters base down be- 
fore the left eye and 1 prism diopter base 
up before the right eye. Of course it may 
be suggested that his hypertropia de- 
creased because of a gradual and natural 
disappearance of the paralysis. This may 
be true, but this condition existed for over 
five years previous to the treatment. Surg- 
ery had been advised but the patient pre- 
ferred to try the exercises first. 

Prisms for constant wear. Some au- 
thorities have advocated the use of prisms 
for squint. The principle is to place be- 
fore the eyes a prism of such strength 
that rays of light entering the eyes are di- 
verted so that diplopia is avoided, or, the- 
oretically, so that the rays fall on the 
maculas and fusion is forced even though 
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convergence is present. These prisms are 
worn in addition to the ordinary glasses, 
usually, in the form of slip-overs. The 
theory is that the prisms produce a desire 
to fuse and as fusion develops more and 
more strength of the prisms is continually 
decreased until the patient can fuse with 
the eyes in the primary position. 

There are several arguments against 
such a use of prisms in cases of conver- 
gent squint. First, according to the laws 
of learning, we cannot assume that a pa- 
tient would learn fusion merely by the 
presence of prisms which divert the rays 
of light on the two maculas. If fusion 
could take place so easily many would 
probably have never developed a squint in 
the first place. Furthermore, if abnormal 
correspondence were present, that visual 
habit would be more recent and stronger 
than macular vision. According to the 
laws of learning we may assume that the 
eyes would tend to respond in the way 
most strongly fixed. That this actually 
happens is clear when we consider how 
difficult it sometimes is to break up ab- 
normal correspondence. Also in cases 
where surger}*- was performed in the ab- 
sence of orthoptic training eitlier before 
or after the operation, the eyes frequently 
revert to the old position. Learning to see 
binocularly follows tlie same laws as any 
other type of learning, and in all learning 
formal practice is necessarjf. Psycholo- 
gists have demonstrated many times that 
accidental learning is poor. According to 
this we may well doubt tliat the mere pro- 
viding of the correct stimulus — namely, 
light diverted onto the maculas of both 
eyes Avill be able to establish the correct 
habit. It requires active and controlled 
practice. There must be conscious prac- 
tice in using the maculas togetlier. An- 
other argument that may be presented 
against tlie constant wear of prisms is 
t tat such prisms usually induce extreme 
tS'Comfort. If the deviation is great the 


weight of such glasses is considerable. 
Also dispersion of light frequently causes 
asthenopia and other symptoms of dis- 
comfort. Furthermore, it is important that 
the patient look through the optical center 
of his glasses, and when prisms are used 
the prismatic effect may easily displace 
that center when the glasses are not ex- 
actly centered, or when careless handling 
bends the frames. 

Some ophthalmologists seem to pre- 
scribe prisms for constant wear for all 
types of phorias, particularly in exo- 
phorias and convergence insufficiency. In 
these cases prisms base in are ground into 
the lenses of the patient’s glasses, and may 
be given to any patient, but are prescribed 
particularly for patients over 60 years of 
age. One doctor of my acquaintance pre- 
scribes as though by a fixed rule, two 
diopters of base in, or one diopter in each 
lens, in every reading segment of two and 
a half or more diopters. 

The viewpoint adopted in this paper is 
that the most important muscle deviations 
requiring prism correction in the glasses 
are those in the vertical direction. A small 
hyperphoria of not more, than two prism 
diopters may give an individual many dis- 
tressing S5rmptoms, and the writer has 
found that even when such a hyperphoria 
is accompanied by considerable eso- or 
exophoria it is frequently the hyperphoria 
that is the cause of the symptoms. Even 
with very small hyperphorias the symp- 
toms may be great and may be the cause 
of defective binocular vision. Tilting of 
the head toward the shoulder on the side 
of the h}q)erphoria is often observed, and 
this phenomenon usually indicates a verti- 
cal deviation which should be corrected. 

A tendency toward vertical hyperphoria 
is also frequent in connection with lateral 
squint. This vertical deviation seems to 
interfere with fusion, causing the eyes 
to alternate as soon as the two images ap- 
proach the maculas. Because these images 
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are not vertically aligned fusion becomes 
very difficult, and if a tendency toward 
abnormal correspondence is added to this 
situationj superposition of the two images 
becomes almost impossible. A correction 
of tlie vertical deviation may in such 
cases mean tlie difference between suc- 
cess or failure in' teaching binocular vi- 
sion and normal correspondence. The 
development of adduction in convergence 
insufficiency may also be speeded up 
greatly if any complicating hyperphoria 
is first corrected. 

However, tlie advisability of prescrib- 
ing prisms for constant wear seems to be 
debated by several authorities on motor 
anomalies. Alexander Duane^ stated that 
prisms when employed for constant wear 
are sometimes serviceable in anomalies 
of the individual muscles, and particularly 
in vertical deviations, but they may cause 
mischief in convergence insufficiency or 
convergence excess or in divergence in- 
sufficiency, by furtlier dissociating the 
very functions which are to be corrected. 
He warns us that prisms for constant 
wear are merely crutches and as such 
should be used only temporarily. The ob- 
ject is to improve the binocular visual 
function and to integrate the eyes in such 
a way as to achieve good fusion and duc- 
tions and to secure comfortable binocular 
vision. 

William Thornwall Davis® points out 
that the correction of hyperphoric errors 
with prisms may relieve the patient’s 
symptoms but will not cure them ; and he 
emphasizes the importance of cure, where 
it is possible, because hyperphoric errors 
may be a serious handicap to the indi- 
vidual. For example, prisms in glasses 
would be of little help to the many youths 


who wish to become aviators. The army 
and navy air-corps standards are high, 
and where tlie phoria is in excess of the 
permitted standard, entrance is not per- 
mitted. Entrance into other fields is like- 
wise barred by muscle imbalance. The pre- 
scription of prisms in glasses for the cor- 
rection of s)wptoms is not directly within 
tlie scope of this paper. However, since 
the two subjects frequently overlap, and 
are even confused at times, it is well to 
mention the problem and point out the dif- 
ference between the two procedures, 
namely prisms for correction and prisms 
for the relief of symptoms. 

Two very good examples for which 
the latter procedure is appropriate are the 
use of prisms in glasses for paralysis of 
divergence and their use for paralysis of 
convergence. In paralysis of convergence, 
prisms base in should be prescribed. In 
this condition the patient experiences 
crossed diplopia witliin a certain distance, 
usually nearer than 36 inches. The images 
become further separated as the object is 
brought closer to the eyes. The prisms 
are usually limited to use in near work 
and the amount required will be that re- 
quired to superimpose the images at tlie 
reading distance. In paralysis of diver- 
gence the condition presents the opposite 
picture. Here binocular vision is normal 
from about 2 to 10 feet, outside of which 
diplopia exists. The double images are 
homonymous and become further sepa- 
rated the farther away the object is from 
the eyes. In this case prisms base out are 
used for distance vision and that amount 
of prism is provided which superimposes 
the images at 20 feet. 

25 Bast Washington Street. 
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NOTES, CASES, 

DERMOID TUMOR OF 
THE SCLERA 

Leland F. Carter, M.D. 

Detroit 

Orbital and epibulbar dermoid tumors 
are not so uncommon as to be extremely 
rare. While the orbital variety is the 
more frequent in occurrence, the epibul- 
bar tumors are the more interesting since 
they afford more opportunity for obser- 
vation and study. On the bulb their most 
frequent site is in the conjunctiva, where 
they are freely movable over the globe; 
next in frequency are those firmly fixed 
at the corneoscleral junction. In the lit- 
erature and in the textbooks (Duke- 
Elder,^ Parsons,^ American Encyclopedia 
of Ophthalmology) little or no mention 
is made of dermoids of the sclera. 

Duke-Elder^ and Collins and Mayou® 
state that, “on the surface of the eyeball 
in the upper outer quadrant congenital 
growths are sometimes found containing 
bone, hyaline cartilage, or acini-tubular 
gland tissue resembling lacrimal gland. 
These growths are entirely in the con- 
junctiva being freely movable over the 
sclerotic. ...” A tumor similar in ap- 
pearance except that it had its origin in 
the lower temporal quadrant of the sclera 
is here described. 

Case report 

A male infant, 24 hours old, was seen 
in consultation. A small, round, angry- 
red tumor (5 by 4 by 3 mm.) was ob- 
serv'ed projecting between the lids of 
the right eye near the external can thus 
(fig. 1). It appeared to lie in a sulcus 
or ‘coloboma’’ of the lower lid from the 
inner surface of which a rather dense 
'•cb fanned out to become firmly at- 
tached to tire tumor. The lower cul-de- 
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sac was uninvolved, a probe could be 
passed freely between the tumor and the 
lid. The tumor was hour-glass shaped 
with its base firmly attached to the sclera. 

The parents were advised to post- 
pone removal for several months, when 
the child could safely be given a general 
anestbetic. Ten days later, because of the 



Fig. 1 (Carter). Dermoid tumor of the sclera 
in a 10-day-old infant. 


anxiety of the parents, operation for re- 
moval of the growth was performed un- 
der local anesthesia (pontocaine, 0.5 per- 
cent; novocaine, 2 percent). Attempts to 
inject the scleral attachment of the tu- 
mor were unsuccessful because of the 
bony hardness. The surrounding bulbar 
conjunctiva and lid attachment were in- 
filtrated with novocaine, and one large 
conjunctival vessel going to the tumor 
was tied off. 

The weblike connection between the 
lid and the tumor was severed at the 
lid margin, giving free access to tfie 
grmvth. After several attempts, the tu- 
mor was finally cut through with a pair 
of Stevens scissors flush with the sur- 
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rounding sclera. A dark bony base re- 
mained, no doubt a portion of the tumor, 
but no effort to remove more tissue was 
made for fear of entering the globe. The 
wound was closed by two overlapping 
conjunctival flaps. The rounded edges of 


of ulceration with some associated small 
round . and polymorphonuclear cell in- 
filtration about the ulcer,- There are 
sebaceous glands, an occasional one being 
dilated, and a few sweat glands. There 
arc numerous groups of lubulo-alveolar 



Fig. 2 (Carter). Photomicrograph of dermoid tumor of the seJera, showing 
epidermis, sebaceous glands, and bone. 


the V-shaped “coloboma” of the lid were 
scarified and the defect closed by four 
interrupted black-silk sutures, two 
through the tarsal plate, one mattress 
suture through the lid margin, and one 
through the skin. 

Recovery was uneventful and the su- 
tures were removed on the tenth post- 
operative day. 

^Microscopic exanthtation: “The speci- 
men (fig 2) is skin and subcutis. The 
epidermis is thickened and has one- area 


glands, apparently well differentiated 
lacrimal glands. In the center of tlie piece 
there is a mass of bone and osteoid tis- 
sue in association with a proliferation of 
anaplastic cells which have hyperchromic 
nuclei, little cytoplasm, and which are 
quite variable in shape. This tumor is 
malignant. 

“Diagnosis: Mixed lacrimal-gland tu- 
mor with malignant changes.” 

Drs. Parker Heath and Plynn Morris 
were of the opinion that considering the 
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age of the patient the character of the 
cells was not unusual. In their opinion 
the tumor was a nonmalignant dermoid. 

Comment 

Dermoids of this character have gen- 
erally been classified as teratomas, but 
Collins and Mayou choose to regard them 
as an atavism of tissue, since the corium 
of the skin in some animals is capable 
of producing cartilage and bone in the 
form of the exoskeleton. To them the 
Verneuil theory of dermal inclusion 


seems the most logical. Parsons* also ex- 
pressed it as his opinion that this theory 
was strongly supported b}^ the site of the 
election of tliese tumors, situated as they 
are at or near the fetal clefts or sutures. 
That a certain number of them represent 
tlie residue of amniotic bands, Duke- 
EldeP is "tolerably certain.” 

In tlie case here under consideration 
Herrcnschwand’s hypothesis of an or- 
ganic adiiesion of the lid margin to the 
surface of Uie globe as a possible cause 
is in part at least borne out by the rather 
hea\-)- bridge of tissue spanning the cul- 
de-sac from lid margin to tumor. On the 
other hand, the fact that the lid defect 
v.T.s in sudi intimate contact with tlie 
tumor lends ample support to the dermal- 


inclusion theory. The fact remains, how- 
ever, that there was in appearance no 
apparent loss of lid substance and that 
upon repair, as in an}’’ simple laceration, 
there was no shortening of the lid. 

Thus on the basis of these findings one 
might assume that an amniotic band or 
bands gave rise not only to the tumor 
but were instrumental in a mechanical 
way in bringing about the lid defect. 

Twelve months following removal of 
the growth (fig. 3) there is a moderate 
thickening of the conjunctiva in the 


lower temporal quadrant but no evidence 
of recurrence. The fundus is entirely 
normal except for some grayish discol- 
oration, but there is no elevation of the 
choroid at the extreme periphery in the 
lower temporal region. There are no 
colobomata of the iris or choroid nor 
other congenital anomalies. The left eye 
is normal. 

A somewhat similar dermoid cyst, the 
base of which was “substituted for the 
conjunctiva, sclera, and choroid coats of 
the eye,” was described by Miller."* An 
interesting case report was also pub- 
lished by Calhoun® of a dermoid tumor 
of the cornea and conjunctira associated 
with a scleral ectasia in the lou'cr nasal 
quadrant. 



Fig. 3 (Carter). Appearance of e 3 ’e 12 months after 
removal of tumor. 
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SUMMARir 

An unusual case of congenital epibul- 
bar tumor is described which involves 
the conjunctival, scleral, and probably 
choroidal coats of tire eye. The micro- 
scopic section showed the presence of 
cutaneous and subcutaneous tissue, seba- 
ceous and sweat glands, numerous groups 


of tubulo-alveolar (lacrimal) glands, and 
a central mass of bone tissue. There is 
associated with this a ''coloboma” of the 
lower lid. 

Three possible causes of such a tumor 
are described, but no definite conclusion 
has been drawn in this instance. 

613 David Whitney Building. 
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THE TECHNIQUE OF TONOM- 
ETRY AND CARE OF 
TONOMETERS 

Mark J. Schoenberg, M.D. 

New York 

Possession of an accurate tonometer, 
proper care of the instrument, correct 
technique in using it, and complete re- 
cording of the tonometric findings are the 
four requisites of reliable tonometry. 

Since neither textbooks nor ophthal- 
mologic magazines contain explicit in- 
structions concerning the subject men- 
tioned in the title of this paper, the author 
has deemed advisable to submit the rules 
followed at the Glaucoma Clinic of the 
Manhattan Eye and Ear Hospital of 
New York.* 

The tonometer. The instrument must 
be reliable, certified as to accuracy of per- 
formance by a recognized "checking sta- 
tion." 

The care of the instrument. The tonom- 
eter must be kept clean and aseptic — 


„ * The Glaucoma Clinic at the Manhattan 
Ear Hospital of New York is spon- 
sored hy the National Society for the Preven- 
tion of Blinchi^gg^ 


the same rule applies to the box in which 
it is deposited. 

Cleansing is effected by wiping the in- 
terior of the cylinder, the foot plate, 
the foot of the plunger, and the testing 
block — first with a piece of cotton wound 
tightly around a toothpick and immersed 
in 50-percent grain alcohol, then rinsed 
off with sterile water and dried with cot- 
ton. 

This procedure must be followed after 
each tonometric examination and, again, 
once before the day’s consultation hours. 
(Now that epidemic keratoconjimctivitis 
is prevalent in many sections of tlie coun- 
try, it is timely to warn against infrac- 
tions of the rules of asepsis.) 

If available a separate tonometer should 
be used for septic cases ; if not available, 
the tonometer must be cleansed with great 
care after such measurements ; if only the 
one eye is infected, the tonometer should 
be applied first on the clean eye. 

Technique of tonometry, (a) The ex- 
aminer washes his hands with soap and 
water before and after each tonometry, 
(b) The instrument is to be manipulated 
gently by holding the handle between the 
thumb and adjoining two fingers ^the 
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pointer and hammer are not to be han- 
dled. (c) Check the tonometer on the test- 
ing block to see whether the pointer stops 
at the zero division, (d) In applying the 
instrument, the examiner faces it squarely 
so as to avoid a parallactic error in read- 
ing the scale, (e) He holds the instrument 
vertically, so that the axis of the patient’s 
e)’^eball and that of the tonometer are in 
one straight line, (f) The foot plate must 
cover as exactly as possible the center of 
the cornea, (g) The eyelids are gently 
separated without the exertion of any 
pressure on the eyeball, (h) If the eyeball 
is deeply set in the orbit, it is often neces- 
sary to obtain the help of an assistant, 
who pulls down gently the lower lid while 
the examiner retracts the upper lid, just 
enough to allow the foot plate to cover the 
central portion of the cornea, (i) The en- 
tire procedure is to be made in a calm and 
gentle manner, so that the patient should 
be given a chance to cooperate without 
becoming anxious or tense, (j) If the in- 
strument and tlie technique are correct 
and if the patient is relaxed and coopera- 
tive, two or three consecutive applications 
(of tlie tonometer) will give the same 
reading or a difference not greater than 
one-half a division, (k) Avoid covering 
die patient’s second eye in tlie process 
of keeping the lids apart, or with the 
hand holding the tonometer. 

The patient is placed on a table or re- 
clining chair witli the face directed 
straight up ; the collar is loosened to pre- 
vent pressure on tlie jugular vein, thereby 
increasing tlie intraocular pressure. 

~ One drop of a weak anesthetic (ponto- 
ciinc 0.25 to 0.50 percent or but 3 *n 0.50 
percent) is instilled twice at an interval 
of 10 seconds (preferablj^ above tlie lim- 
bus conicae while the patient is looking 
down). Ready, within one minute, the pa- 
tient is told to direct his e^'cs straight up 
*0 a target on the ceiling or preferably 
to his own hand, held in a suitable posi- 


tion indicated by the examiner. Any devi- 
ation from the straight-up position leads 
to errors in measurement. In some appre- 
hensive patients, cooperation and steadi- 
ness of gaze are secured by asking the 
patient to watch the target, whether it 
changes color during the examination 
(“whether it is becoming blue or green”). 
This induces the patient to concentrate 
on something else than on his own fear. 

Unruly or overanxious patients have to 
be carefully trained before the tonometric 
reading can be relied upon; this applies 
especially to one-eyed patients. 

At the conclusion of the procedure, one 
drop of 10-percent argyrol is instilled in 
each conjunctival sac and tlie eyes are ir- 
rigated with salt or boracic-acid solution 
— ^just enough to clear the eye of some of 
the argyrol. (In very rare cases, patients 
are allergic to argyrol.) 

Recording the tonometric findings. The 
following data must be recorded: (a) 
date and hour of day ; (b) the reading on 
the scale; (c) die number of hours or 
days since last instillation of the miotic; 
(d) the name and dosage of the drug 
used; (e) the strength of die miotic and 
frequency of instillations. 

667 Madison Avenue. 


A NEW SUTURE FOR USE IN 
MUSCLE-RECESSION 
OPERATIONS 

Clarance B. Foster, Capt. 

(M.C.), A.U.S. 

New York 

For some time, Wendell Hughes of 
New York and others have used, in chil- 
dren, a modification of the Jamison tech- 
nique. A double-armed suture is placed 
vertically, passing through the superficial 
la 3 -ers of sclera, crosswise to the direc- 
tion of the fibers, at the point of selection. 
The suture is passed through correspond- 
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ing points in the muscle and tied in a 
surgeon’s knot. 

The writer has used this method in 
adults witli uniformly good results, 

A furtlier simplification and extension 
of tlie modification is now suggested. 

Before tlie tendon is cut, and after the 
muscle hook has isolated the tendon, and 
is still in place, a single-armed suture on 
a cutting-edge needle is passed tlirough 
the tendon, about one fourth of the dis- 
tance from one edge, from scleral side 
toward conjunctival side, and back 
tlirough tlie tendon toward the sclera, at 
a corresponding point one fourth of the 
distance in from tlie opposite edge. This 
may sound complicated, however it is ex- 
tremely simple. Lifting the muscle hook 
like a lever exposes the required edge of 
tendon and provides plenty of space for 
tlie passing of the needle. The tendon can 
then be severed from its scleral attach- 


ment, the suture being retained as a stay 
suture. At tlie point of selection, the 
scleral bite crosswise to the scleral fibers 
can be made, going, of course, in the di- 
rection opposite to that of the initial 
passage through the tendon. Upon emer- 
gence from tlie scleral fibers, the suture is 
passed from scleral side to conjunctival 
side through the tendon, just inside the 
first entry. The suture can then be tied 
witliout too much tension. The tendon is 
well flattened down and in good approxi- 
mation to the sclera. 

This method has the advantage of using 
only one suture, and that of a saving of 
tendon, (hfany small recessions are neu- 
tralized by the shortening involved in 
placing sutures behind a muscle clamp.) 
It can also be used in cases where a muscle 
clamp is not available. The value of such 
a procedure in war surgery is obvious. 

Station Hospital. 
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Symposium on head and face pains 
(Abstract of Proceedings) 

internal medicine 

Dr. G. W. Scupham. The lay public 
has been so well educated to the fact that 
eye strain and eye diseases are frequent 
causes of headache that they will go to 
the ophthalmologist, and tlie otologist has 
his turn because of die belief that sinus 
headaches are common. It is a difficult 
problem because of the multiplicity of 
anises of which headache is die outstand- 
ing sj'mptom. From the standpoint of the 
internist, not only is the diagnosis difficult, 
but the therapeutic problem is often more 
so. If we limit ourselves to any one of 
the fields of medicine in which headache 
is important we arc likely to fail to arrive 
at a conclusion in a particular case. 

A number of mechanisms may result 
in various ti-pes of headache, but so far 
as head and face pains are concerned, 
dicse are not so important. Pain may be 
the result of local diseases or local reflex 
phenomena. Some blood-vessel disorders 
are characterized by pain. Arteritis of 
the temporal vessels does result in a 
throbbing, burning type of pain localized 


in the region of these vessels, often as- 
sociated with evidence of an inflammatory 
process. Herpes zoster is a fairly com- 
mon cause of head pain. Tumors of the 
scalp and skull, multiple myeloma, and 
osteitis of the slcull might also be men- 
tioned. 

Headaches are more important to the 
internist than head and face pains. The 
character of the pain seems to be differ- 
ent. Headache arises within the head, 
whereas head and face pains are more 
or less superficial. Headache is extremely 
variable in different individuals. It is un- 
common in children, and in aged indi- 
viduals it is less common than in middle 
adult life. 

The majority of headaches are those 
which are merely part of the general 
symptomatology of the disease picture. 
In almost all acute infections headache is 
an important symptom. Typhoid fever is 
often cliaracterized by long-continued 
headache ; influenza and acute respiratory 
infections by headache at the onset. An 
example of toxic headache is that result- 
ing from sulfathiazole; alcohol is also a 
cause of this type ; carbon-monoxide poi- 
soning is also toxic, but often results in 
structural changes. In acute nephritis, 
headache, associated with nausea, is an 
important S}Tnptom of the onset of the 
disease. It is in part toxic but there may 
be a rise in intracranial tension; in the 
uremic phase of chronic nephritis the 
headache is probably toxic. Headache is 
a common and extremely important symp- 
tom in chronic malaria, is persistent and 
severe, and disappears with control of the 
disease. 

Hj'pertension is the major vascular dis- 
ease in which headache is important. The 
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inhalation of amyl nitrite results in liead- 
adie and fall of blood pressure. This is 
an interesting contrast in the mechanism 
of headache, as in persons having h^^per- 
tension a fall in blood pressure often 
overcomes tlie headadie. Many with 
severe hypertension never have headache, 
and many with moderate hypertension 
complain of severe tlirobbing headache, 
often continuing for days without marked 
exacerbation of the blood pressure. In 
general, patients whose hypertension is 
in tlie malignant stage are subject to se- 
vere headache, probably because tliere is 
marked vasoconstriction of the arterioles 
of the central nervous system. 

The headache that resembles the type 
caused by injection of histamine, may be 
confused with migraine because it is of- 
ten unilateral. There is no history of fa- 
milial headache. The headache often be- 
gins at night. There is often flushing of 
the head and face on that side, tenderness 
of the temple and over the carotid artery. 
Pressure on the carotid may result in re- 
lief. A small amount of histamine injected 
subcutaneously can initiate an attadc. The 
recognition of this type is important be- 
cause relief may be obtained by the thera- 
peutic administration of histamine. 

There are a great variety of rheumatic 
headaches, from that of acute rheumatic 
fever, which may be mistaken for brain 
tumor, to a mild occipital headache of 
chronic nature. Perhaps the common, type 
is associated with fibrositis and myositis 
as well as with cervical osteoarthritis. 
Such headaches occur with increased ten- 
sion of the muscles of the spine and neck. 

Reflex headache is more difficult to dif- 
ferentiate. It is often associated with dis- 
ease of the pelvic structures. Constipation 
is said to cause headache reflexly and 

'^'v-acuation of the lower bowel brings 
relief , 

The features of migraine head- 

ache are well known. The family history 


is so common tliat if we do not find it we 
doubt the diagnosis. There is a slow de- 
velopment of headache with nausea and 
vomiting, relief and sleep, often preceded 
by aura. It is extremel}^ variable irr some 
individuals, and it sometimes disappears 
at or near the menopause. Another strik- 
ing feature is the association with the 
menstrual cycle. Migraine may be pre- 
cipitated by a wide variety of factors; 
food allerg}'', emotional states, certain en- 
docrine abnormalities, particularly the 
gonadotropic factor, fatigue, infection, 
and many others. It is commonly thought 
to be incurable, but much can be done 
if the problem is studied. Treatment 
should be directed toward elimination of 
the exciting factors when possible. 

NEUROLOGY 

Dr. Lewis J, Pollock, When a stimu- 
lus is applied to the skin or mucous mem- 
brane on the exterior of the body, sensa- 
tion is transmitted by the sensoiy fibers 
of the craniospinal nerves and reaches 
consciousness directly through their ap- 
propriate sensory tracts. Thus, inflam- 
matory and other pathologic processes of 
the skin and mucous membrane produce 
stimuli carried by ordinary sensory cu- 
taneous nerves and are localized by one 
to the area stimulated. 

When the subcutaneous areas are stim- 
ulated, sensation is transmitted in two 
ways ; first, by the ordinary sensory com- 
ponents of craniospinal nerves carrying 
deep sensibility — -in the case of the head 
and face, by way of the sensory compo- 
nents of the 3d, 4th, 5th, dth? i^th, 9th, 
10th, 11th, and 12th cranial nerves; sec- 
ond by a more complicated mechanism 
producing referred pain — as an example 
the shoulder-tip pain occurring when the 
central portion of the diaphragm is stimu- 
lated by diaphragmatic pleurisy. The im- 
pulse travels by way of the phrenic nerve 
through the posterior roots of the 4th 
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and 5th cervical nerves to the spinal cord, 
there making a synapse with the descend- 
ing short fiber tracts to the points of ori- 
gin of the cervical sympathetics, then 
through tlie preganglionic and postgan- 
glionic fibers to tlie skin, where a chemical 
change is produced stimulating the sen- 
sory end organs, and sensation is then 
carried by the sensory spinal nerves into 
the spinal cord and by its appropriate 
sensory tract into consciousness. The lo- 
cation of pain is then referred to the 
skin over the shoulder tip. 

The same mechanism applies to the 
head and face. In the case of vascular 
headaches, and perhaps migraine, stimuli 
occur as the result of dilatation of the 
blood vessels; impulses travel by way of 
the nervi vasculorum originating in the 
cranial ner^'es, perhaps also upper cervi- 
cal, and find their way into the brain stem 
and medulla; there a synapse with the 
short descending patliway of the cervical 
sympathetics occurs; impulses are sent 
over die postganglionic fibers to tlie skin, 
where again chemical changes produce a 
stimulus in that area, and impulses carried 
by the particular sensory nen'^e involved, 
chiefly tlie fifth but also others, enter the 
brain stem. This holds true also of dis- 
tention of other subcutaneous tissue as 
well as traction on the meninges and dural 
sinuses. This can be proved by e.xperi- 
ments in which tlie pain ensuing from fa- 
radic stimulation of tlie superior cervdcal 
ganglion can be stopped by section of the 
sensory root of tlie fiftli nen^e. The pain 
cannot be stopped by severing tlie pre- 
ganglionic fibers when the appropriate an- 
terior roots arc severed or by cutting 
the ccndcil s^anpathetic chain below the 
superior cerr-ical ganglion. 

Usually head pain docs not occur as 
die principal sjTnptom of intracranial 
disease; although hcadaclie may be the 
presenting simiptom, it is not tlie sole 
t=,iinp‘.oni in intracranial tumors. Diplopia, 


hemiparesis, facial paresis, ataxia, loss of 
visual acuity, vomiting, and mental dis- 
turbances are always at times associated 
with the headache. Headache when pres- 
ent is associated with vomiting which 
may be projectile in character and usually 
does not lead to alleviation of pain. Here 
the headache is sharp and severe and con- 
tinuous ; it may be a throbbing, stabbing, 
boring pain. It is often brought on by sud- 
den change of posture and may disappear 
by changing the position of the head; in 
intraventricular and infratentorial tu- 
mors, the patient may hold his head in a 
position which tends to lessen the possibil- 
ity of occurrence of pain. It may be asso- 
ciated with suboccipital tenderness and 
rigidity of tlie neck. It is increased on 
jolting and straining and, with sudden 
exacerbation of pain, vomiting may occur. 

The location of pain is not character- 
istic, nor is it an index of localization of 
the tumor. The character of the tumor 
may influence the type of headache and 
its severity. Rapidly growing tumors are 
associated with more headaches ; hard tu- 
mors cause more pain ; circumscribed tu- 
mors produce pain of greater intensity 
than do infiltrating tumors. Tenderness to 
percussion of the skull at times sen'cs to 
bring out an area of circumscribed tender- 
ness which may indicate intracranial 
disease. 

Associated signs and symptoms lead to 
the diagnosis. Hemiplegia of sudden onset 
points to hemorrhage, thrombus, and em- 
bolism ; tlie sudden onset of excruciating 
suboccipital pain with loss of conscious- 
ness, rarely hemiplegia, and rigidity of 
the neck, characterize subarachnoid hem- 
orrhage, usually due to ruptured cerebral 
aneur}’-sm. Inflammation of the lepto- 
meninges, alone or with encephalitis, is 
associated v.dth rigidity of the neck, Ker- 
nig’s sign, and Brudzinskt’s sign; and evi- 
dence of inflammator}' disease is found 
on e.xaraination of the cerebrospinal fluid. 
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Serous meuingitis with paroxysmal hy- 
drocephalus is characterized b}' the occur- 
rence of definite attacks of headache, 
vomiting, sometimes choked discs, and 
signs of interference with cerebral func- 
tion. Such attacks, after a relatively short 
course, may disappear and a considerable 
time elapse before another occurs. In such 
cases one may often obtain a history of 
another phenomenon of anaphylaxis, as 
angioneurotic edema or Meniere’s syn- 
drome. 

Most cerebral diseases produce inter- 
ference with function of motion, sensa- 
tion, tone, synergy, speech, reflexes, and 
cranial nerA^’Cs. No more than a consistent 
difference in the activity of deep reflexes 
upon the two sides may be noted, but 
when this is combined with diminished 
superficial reflexes on the same side it is 
a strong indication of organic disease. 
Changes in the visual field may be found 
long preceding change in the optic nerve, 
especially in temporal-lobe lesions, where- 
in a quadrantic anopsia and a headache 
may be the sole symptoms of tumor. 
Whether encephalitis uncomplicated by 
meningitis can produce headache cannot 
be stated. Many of the encephalitides are 
associated with meningitis, and in lead en- 
cephalopathy a marked change in renal 
function may be present, which in itself 
may produce marked headache. 

In a very large number of patients suf- 
fering from headache careful search re- 
veals no organic disease. Such headaches 
may be termed "psychogenic,” or, perhaps 
better, headaches associated with neuro- 
sis. Usually the patient does not mean 
that he has pain in the head when he com- 
plains of headache. It is a feeling some- 
times describable, at times not; always 
it is "intense,” "terrible,” “horrible,” 
"splitting,” "unbearable.” It is the hyper- 
and exaggeration which point to the 
condition. The sensations complained of 


are also myriad. The so-called pain may 
involve any part of the head, and shifts 
from day to day or from hour to hour. 
It is continuous, is usually unaffected by 
weather or by ordinary changes in posi- 
tion. It is not accompanied by nausea or 
vomiting. It is always increased by mak- 
ing decisions and always by work. It is 
relieved by reassurance, whether by a 
physician’s statement or by favorable ob- 
senmtions by the patient. If-the patient 
becomes interested in any pursuit, so long 
as the interest lasts the headache will 
abate; it is abated by any new treatment 
or doctrine. It is worse in crowds, and is 
increased b}'' excitement, disputes, quar- 
rels, and domestic, social, and business 
conflicts. 

As is the case ■with sensations relative 
to phobias relating to the heart or stom- 
ach, so with this headache. A real pain ot 
discomfort of organic origin may often 
have preceded it; it may follow a mi- 
graine, an indurative, ocular, or sinus 
headache, or may coexist with them. 
Prominent among the symptoms are de- 
pression, abulia, inattention, difficulty in 
concentration, forgetfulness, introspec- 
tion, anxiety^, fears, indecision, fatigue, 
and insomnia. It is important not only 
to distinguish these headaches from or- 
ganic headaches, but it must be remem- 
bered that they may be the beginning 
of a more’ serious condition, a beginning 
melancholia, dementia praecox, or demen- 
tia paralytica. 

Often pain in the head or certain types 
of headache are classified as neuralgia > 
namely, auriculotemporal, occipital, and 
so on, neuralgia. This I believe is a mis- 
take. If we accept trifacial neuralgia as 
characteristic of the neuralgias, tlien sud- 
den paroxysms of severe pain in the dis- 
tribution of the sensory supply of the 
nerve, lasting only a fraction of a sec- 
ond, and brought about by touching a 
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trigger or algigenetic zone, are seen only 
in relation to the trigeminal or glosso- 
pharjmgeal nerve. 

The characteristic neuralgia affecting 
the trigeminal nerve is observed usually 
when no underlying pathology can he 
demonstrated even when the gasserian 
ganglion is inspected. At times it occurs 
in relation to tumor of the gasserian gan- 
glion, angle tumors rarely, and multiple 
sclerosis. It is not related to any other 
extraneural disease, as disease of the 
sinuses, teeth, or other structures of the 
head and face. The characteristics of the 
pain are unique. The pains are always 
referred to the same zone, supraorbital, 
infraorbital, or mental, or two or all of 
the branches. They may occur seemingly 
spontaneously but can always be brought 
on by touching the area which is the trig- 
ger zone, or by movements stimulating 
such a zone — talking, chewing, swallow- 
ing. The area stimulated is not always the 
area in which pain ensues. The pains are 
very severe, sharp, shooting, electridike, 
last but a few seconds, or may consist of 
a succession of shorter ones. There is no 
relief other tlian interruption of the sen- 
sory fibers of the fifth nerve. 

AU.ERGY 

Dr. Samuel Ivl. Feixberg. From the 
standpoint of allergy there are two main 
types of headaches : the classical migraine 
and the simple but frequentl}’’ recurring 
licadaches. We believe there is no real 
etiologic distinction between tlie h'pes ; 
the migrainous are mcreh' a more severe 
form. We have obseiwed many patients 
whose ordinar}' recurrent headaches go on 
into migraine, and other patients whose 
headaches vara- from tlic simple to the 
‘>'pical migraine at different times. 

What is the mechanism of migraine? It 
has been demonstrated that angioneurotic 
vu<.-n!a produces cerebral symptoms and 


that cerebral vessels have a vasomotor 
control. Several years ago a young woman 
who had violent migrainous symptoms 
was finally operated on for suspected 
brain tumor. Marked edema of the brain 
was noted but no tumor was found. Fol- 
lowing the operation she had a defect in 
the skull. It was now observed that the 
onset of a migrainous attack was initiated 
by a preliminary pallor of the face and 
depression of the skull area. As the at- 
tack progressed there developed definite 
bulging of the decompressed area. Aller- 
gy studies showed definite clinical sensi- 
tivity to specific foods and the latter pre- 
cipitated tlie headaches and the bulging 
of the defect. It would appear, therefore, 
that the mechanism of migraine is prob- 
ably a cerebral angiospasm followed by 
vasodilation and increased intracranial 
pressure. 

What evidence have we for the allergic 
basis for headaches? Dr. Scupham has al- 
ready mentioned the great tendency to 
heredity in migraine. The majorit}’’ of 
patients give a family history’’ of migraine, 
but a large percentage also give a history 
of other allerg)’^ in the family. It is gen- 
erally overlooked that in allerg}’’ not only 
is there a general tendency to the inher- 
itance of allerg}’’ but a special tendency 
to have certain allergic manifestations 
predominating in the family. Antecedents 
with urticaria are more apt to have off- 
spring with urticaria tlian other allergy; 
antecedents with migraine are more likely 
to have offspring with that disease than 
any other allergic manifestations. The 
fact tliat migrainous attacks are frequent- 
ly precipitated by nonallcrgic factors such 
as fatigue, constipation, excitement, 
weather changes, and endocrine c}'clic 
phenomena does not detract from the al- 
lergic concept of the disease. We know 
that sudi precipitating causes can be in- 
strumental in being tlie “trigger" to other 
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allergic phenomena such as asthma, 
rhinitis, and urticaria. It is true that only 
a small proportion, perhaps a fourth, re- 
spond to skin tests, and yet we find that 
in some of the other allergic manifesta- 
tions, such as urticaria and gastrointesti- 
nal allergy, tlie incidence of skin reactions 
is also small. By clinical means and ob- 
ser\'^ation we can assure ourselves that 
many patients have tlieir headaches from 
foods in spite of negative skin reactions. 

By tlie use of skin tests, simple observa- 
tion, diary records, and restricted diets we 
can usually make a diagnosis. We may say 
conservatively that in half of these cases 
allergy can be demonstrated; as to the 
odiers we believe no satisfactory explana- 
tion exists at present. The majority of the 
allergic patients are sensitive to foods, the 
most common of which are wheat, milk, 
cocoa, peas and beans, potato, pork, egg, 
and onion. It should not be forgotten that 
inhalant allergens may also cause mi- 
graine. 

ENDOCRINOLOGY 

Dr. Hugo R. Rony. It may be ex- 
pected that endocrine glands play some 
role in the etiology of headache for three 
reasons: (1) Two glands, the hypophysis 
and the pineal gland, are located in the 
intracranial cavity; (2) hormones are 
known to affect secretion of the cerebro- 
spinal fluid as well as retention of water 
in various tissues, including possibly the 
meninges and brain; (3) glands partici- 
pate in a number of factors known to be 
concerned in the production of headache 
— control of blood pressure, certain meta- 
bolic processes, the autonomic nervous 
system, the level of sugar, calcium, sodi- 
um, and other components in the blood. 

It is difficult to obtain reliable statisti- 
data in regard to the frequency of 
sndQj^rine headache, inasmuch as the diag- 
nosis o£ endocrine disturbance is some- 


times a matter of opinion. Further, even 
in the presence of definite endocrine dis- 
turbance, its role in the production of the 
headache in a given case may be open to 
question. It is probably safe to say, how- 
ever, that the number of cephalalgias in 
which glandular disturbance is a contrib- 
utory factor is quite great, whereas 
true 'or primary endocrine headache is 
relatively rare. 

In tumors and hyperplasias of the hy- 
pophysis headache is a prominent symp- 
tom ;• it is more or less constant, bitem- 
poral, or occipital. It is believed to be due 
to distention of or pressure upon the cap- 
sule of tlie gland or tlie dural diaphragm 
above tlie gland. Eosinophilic, basophilic, 
or chromophobe tumors may produce this 
headache regardless of the functional 
state — deficiency or hyperactivity — of the 
gland. Removal of the tumor or deep 
X-ray therapy may completely relieve the 
headache. There is some evidence that the 


headaches of pregnancy, artificial or nat- 
ural menopause, and so-called premen- 
strual headaches may be of pituitary ori- 
gin, probably due to mechanical effects of 
the hyperplasia of the gland known to oc- 
cur in these conditions. Such headaches 
may be successfully treated by large doses 
of estrogenic hormone preparations which 
are known to exert an inhibitory effect on ^ 
pituitary hyperplasia. 

Tumors of the pineal gland may pro- 


duce severe headache of the type seen 
in brain tumors, especially if they lead 
to compression of the Sylvian duct an 
cause internal hydrocephalus with con- 
secutive increase of intracranial pressure. 

Headache is not infrequent in disturb- 
ances of the thyroid gland, either hyper- 
or hypothyroidism. Such headaches are 
usually mild with no characteristic locali- 
zation. That they are related to the thy- 
roid disturbance is shown by the fact that 
they are relieved by specific therapy, ad- 
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ministration of thyroid substance in hy- 
pothyroidism, or th 5 ’^roidectomy in hy- 
perthyroidism. 

Headache is a prominent symptom of 
Addison’s disease or other forms of ad- 
renal insufficiency, and may be relieved 
by administration of adrenal cortex ex- 
tract. In hyperinsulinism, headache may 
be an element of the hypoglycemic syn- 
drome. Characteristic of this headache 
is its onset when the stomach is empty,, 
with prompt relief after food intake. Hy- 
perglycemia, on the other hand, does not 
in itself produce- headache; however, 
headache frequently accompanies diabetic 
acidosis, and severe headache in the un- 
controlled diabetic may be a danger sig- 
nal of impending coma. 

Headache in various conditions of • 
doubtful glandular etiology may present 
a considerable diagnostic and therapeutic 
problem. Thus it may be difficult to de- 
cide whether headache in patients with a 
hypotension- fatigue syndrome, ■ certain 
ovarian disturbances, or male climacteri- 
um, and the like, is of glandular or psy- 
chogenic origin. Even therapeutic suc- 
cess with specific glandular preparations 
may not answer the question of the na- 
ture of the headache, in view of the pos- 
sible suggestive effect of treatment. In 
certain forms of obesity, especially when 
accompanied by hyperostosis frontalis in- 
terna (Morel’s S}mdrome) or by painful 
lipomatosis (Dercum’s disease) headache 
may be a prominent complaint. Reduc- 
tion of weight in such cases is usually fol- 
lowed by more or less complete relief of 
the hcadaclie, probably because of the low- 
ering of blood pressure and lessening of 
water retention as a result of loss of 
weight. 

OPHTHALMOLOGY 

Dr. Beulah Cushman. Patients with 
headache come to the ophthalmologist 


sooner or later, as it has become almost 
a maxim that errors of refraction and 
muscle balance cause headache and as- 
thenopia, _ and. this belief is fostered by 
advertisements. The eye is particularly 
sensitive to neurosis since it is a highly 
specialized organ. 

Of the 12 cranial nerves 4 go directly 
to the eye and 3 have distributions to 
the eye. The extensive distribution of the 
fifth nerve from the midbrain down to 
the second cervical level and the numer- 
ous interrelationships which it forms with 
the nuclei of origin of" all the other 
cranial nerves, constitutes one reason why 
headaches so frequently result from many 
different causes and are so vague in distri- 
bution. The association of the trigeminus 
with the vagus accounts for the vomiting 
which accompanies acute glaucoma. This 
also explains the relief of dyspepsia ob- 
tained by proper correction of errors of 
refraction and muscle balance. 

Ocular headaches have been divided 
into three groups: those due to retinal 
irritation, those due to organic disease, 
and those due to eyestrain. 

Retinal irritation may follow glare with 
any sudden change of environment from 
a dull to a bright light, or with the use 
of a torch in industry. The range of sen- 
sitivity varies with the individual, partly 
according to the amount of pigment in 
the retinal pigment layer and choroid. 
Ophthalmic migraine, a rare condition, 
may be precipitated by glare, and is the 
type which has been described as as- 
sociated with palsy of an ocular nerve, 
generally the third; at first the palsy is 
temporaiy, later becoming permanent. 
The pain is diffuse, beginning in the 
temporal region and spreading to the 
occiput Pain and nausea always precede 
the paralysis. The pain in ophthalmic mi- 
graine is usually on the same side as 
the hemianopia, whereas in typical mi- 
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graine the pain is on tlie opposite side. 
The paratysis, which may involve the iris 
and muscle of accommodation, usually 
passes off in the first attack. The attacks 
occur only a few times during the pa- 
tient’s life, but eacli attack may continue 
for days, weeks, or months. The involve- 
ment of the oculomotor nerve has been 
constant in all published cases, but the 
pathologic pictures show no uniformity. 

Organic diseases produce ocular pain 
according to the degree of abnormality of 
the ocular nerves and muscles. Foreign- 
body sensation and discharge are present 
with inflammation of tlie conjunctiva, cor- 
nea, and sclera. 

Ciliar}^ neuralgia is the type of pain 
present with iritis and cyclitis, is usually 
worse at night, and varies in intensity. 
Neuralgia of tlie eye has also been de- 
scribed as pain on movement of the eye 
and tenderness of the ocular muscles after 
exposure to cold air. Closely allied to this 
condition is neuralgia of the forehead. 
The symptoms may be associated with 
transient paresis, which responds to heat 
and salicylates. 

The pain in acute glaucoma extends 
along the distribution of the fifth nerve. 
In cases of chronic glaucoma and second- 
ary glaucoma there may be neuralgic type 
of pain referred to the face, cheek, and 
temporal areas, often mistaken for sinus 
infection until tlie vision becomes affected. 

Retrobulbar neuritis produces a pain 
deep in the orbit, increased upon rota- 
tion of the eye ; this pain may be present 
several days before blurred vision devel- 
ops. 

Pain in proptosis, as found in thyro- 
toxicosis, orbital tumor, and cellulitis, 
varies according to the degree of distor- 
tion of the ocular muscles and nerves and 
exposure of the cornea. 

refractive defect present for many 
years is -unlikely suddenly to exert a ma- 
ign influence according to Butler, unless 


some other factor is added — overstudy, 
work under unfavorable condit}ons,^de- 
bilitating illness, and psychic disturbances. 
Headaches of recent origin should be due 
lo a recent cause. 

Ophthalmic headaches are presumed to 
be due to overwork of tlie muscles of 
accommodation and fixation; the height 
of pain is reached late in the day and 
disappears after rest. The infrequency 
of headaches in persons with monocular 
vision is said to be due to absence of effort 
made for fusion through complex actions. 
Overaction of the ciliary muscles con- 
trolling accommodation producing fatigue 
and spasm may be followed by headache. 
Refractive errors predispose to headadie, 
as does muscle imbalance. The insertion 
of tlie frontalis muscle into the upper lid 
of each eye participates in the contrac- 
tion of the orbicularis palpebralis ; the 
frontalis on contraction pulls on tlie epi- 
cranial fascia, and this in turn pulls on 
the occipital muscles causing fatigue and 
spasm. 

Headaches of ocular origin are prob- 
ably most often found in tlie presbyopic 
who have a receding near point. Many 
persons complain of ocular discomfort, 
who have high degrees of hjpermetropia 
and astigmatism or heterophoria, which 
had caused no previous handicap. Anisei- 
konia is a cause of discomfort in patients 
with unrelieved symptoms of asthenopia 
or photophobia. This may be suspected in 
anisometropia in unequal accommodation 
with lenses of unequal curve or thickness, 
space-perception anomalies; and in the 
patient with good vision in each eye who 
prefers to use one eye only and occa- 
sionally in a patient with reading dis- 
abilities or migraine. 

OTOLARYNGOLOGY 

Dr. Arthur W. Proetz. Reliable sta- 
tistics indicate that probably less than 5 
percent of headaches are due to .sinus 
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trouble. Undue emphasis has been given 
to sinus headache by the public, which 
has been recently plied with semitechnical 
literature on sinusitis while being kept in 
ignorance of tlie other 30 causes of head- 
ache. The physician must guard against 
accepting the patient's diagnosis merely 
because some sinus infection is present. 
Many people have headache ; many people 
have sinus infection ; the two are often 
not related. 

While the mechanism of headache is 
not known, much light has been thrown 
upon it in recent years. It is usually asso- 
ciated with stretching or distortion of cer- 
tain definite portions of the meninges 
or with the dilatation of certain arteries, 
notably the middle meningeal. The sinuses 
are closely related to these structures. 
Congestion and inflammation in the si- 
nuses may produce typical headache. 

However, these disurbances may not 
be peculiar to the sinuses themselves but 
may be of a vascular nature and result 
from conditions elsewhere in the body. 
It is my impression that there are people 
who are headache subjects; that is, that 
many stimuli of various types produce 
vasomotor disturbances which set up the 
headache mechanism and produce the 
symptom typical of the individual. 

Mere stretching of the nasal mucosa 
does not produce pain. A number of cases 
have now been observed of sudden edema 
stretching the sinus lining to 10 times 
Its normal thickness without inducing 
any subjective symptoms. It does not fol- 
low ftat stretching of the periosteum 
f' painless. This may be analogous 

to a diffuse otitis externa, which is exceed- 
ingly painful. 

The existence of a “vacuum” pain of 
ny duration is open to doubt. I can find 
no evidence in the literature of any ex- 
perimental proof that it exists. No physi- 
^ ogist uhom I have consulted is willing 
^ that the sinus mucosa absorbs oxy- 


gen. It is pointed out that a system of tis- 
sues may react specifically in absorption 
or secretion of a gas. If no selective action 
exists and only the usual exchange of 
gases occurs in a sinus, then as much 
carbon dioxide must be given off by the 
membrane as the oxygen which it ab- 
sorbs, and since carbon dioxide has a 
slightly greater volume than oxygen, a 
positive pressure must result if the ostium 
is closed. 

Another mechanism may be at work 
which I have not seen described : sudden 
engorgement or sudden collapse of a sinus 
membrane in the presence of a closed os- 
tium may conceivably produce positive 
or negative pressures. Whether these pro- 
duce headache I do not know. In cer- 
tain individuals slight exhaustion of air 
from the nasal fossae does produce head- 
ache. 

' Observation of pain in cases of known 
acute sinus activity, namely, acute empy- 
ema of the frontal and maxillary sinuses, 
leads to the conclusion thaf" pressure on 
an acutely inflamed area causes severe 
pain. When the pressure is relieved the 
character of the pain changes. Although 
the mucosa is still acutely sore, the pain 
in no way resembles a so-called sinus 
headache as we understand it. It is not 
gone in half an hour. We are led to the 
conclusion that sinus headaches which 
come and go are the result of vascular 
disturbances (in or out of the sinus) and 
not of a fixed pathologic change. 

Some nasal headaches can be demon- 
strated to result from the impaction of jets 
of air during inspiration against the nasal 
ganglion or its tributaries. These jets are 
the result of constricted airways. The di- 
rection is determined by the topography 
of the nose and its irregularities. 

It is difficult to obtain a balanced view/ 
point from tlie literature on headache. 
Many authors are themselves victims of 
the malady and their accounts and inter- 
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pretations are often highly tinged with 
tlieir own experiences. This is entirely 
understandable, since a symptom so com- 
pletely subjective can in any case be best 
studied by its victims. 

There remains the problem of practical 
approach. Anyone seeing many headache 
patients (and who does not) must be 
struck by the fact that these people are 
prone to make their own diagnoses, which 
lead tliem to tlie rhinologist or the oph- 
thalmologist or the dentist or the allergist 
or, what is more likely, to all of them 
in succession. They are commonly told, 
“It isn’t your eyes, it must be your si- 
nuses,’’ or “It isn’t your sinuses, it must 
be your teeth.’’ They are seldom told, 
“Your headache is due to one or two or 
more of some 30 possible causes and we 
will try to find out which one it is.’’ 

In my own hands, tlie most direct 
method of arriving at some indication of 
the nature of a headache is a complete 
history both of the headache from the 
standpoint of the attack and of the back- 
ground, and of the patient in general. A 
complete printed questionnaire helps 
greatly to visualize the case as a whole 
and to evaluate it. Important also is a 
complete daily record of the patient’s 
contacts, diet, and activities. Again, a 
prepared chart with which I am thor- 
oughly familiar has many advantages 
over a haphazard diary or even a care- 
fully recorded diary according to some 
system devised by the patient. Since the 
important points in such a diary are often 
the rninute details, standardized records 
are of great help. 

(Copies of the forms used were pro- 
jected on the screen.) 

In the treatment of vascular headache 
and, in fact, of some others, to afford re- 
lief while investigation is going on, I find 
^PVedrine with one of the barbiturates, 
y very useful. 

also add that many headaches 


having the characteristics of sinus pains 
disappear on the administration of thy- 
roid extract. A low basal metabolic rate 
is not always -typical in these patients. 
I have commonly noted improvement on 
giving thyroid even when the rate was 
+ 5 or more. 

Discussion. Dr. Peter Bassoe : It might 
have been well if someone had discussed 
recent research on the mechanism of 
headache. At the last meeting of the Chi-, 
cago Neurological Society, Dr. Harold 
Wolff reported on tlie work by his group 
in New York. They have made innumer- 
able experiments on people whose heads 
had been opened, and determined that the 
most sensitive areas are near blood ves- 
sels, whicli is analogous to what is seen 
in the peripheral nerves. The median and 
sciatic nerves with tlieir arteries sur- 
rounded by nerve fibers are the areas 
most frequently affected by causalgia. 

One speaker is missing on this pro- 
gram ; no one discussed teeth. Even in this 
enlightened age a great many people have 
been deprived of teeth without good 
reason. One striking example was a wom- 
an with beautiful teeth, who had pain 
which she localized in a couple of teeth. 
These were found to be normal upon 
removal, but then the pain shifted to other 
teeth, which were also removed, until she 
had lost many teetli at the time she came 
under observation. On questioning it was 
found that she was in a disagreeable 
situation from which she could see no es- 
cape. It was possible to point out to her 
how this could be straightened out and the 
pain disappeared and the rest of her teeth 
remained. 

Dr, Feinberg’s remarks about edema 
and allergic conditions causing pain are 
interesting. One patient developed a syn- 
drome of brain tumor, choked disc, vom- 
iting, severe headache, but no localized 
signs. A decompression was made and he 
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was well and had no further symptoms. 
No tumor was found. He moved to an- 
other part of the country and then de- 
veloped typical angioneurotic edema. Un- 
doubtedly his symptoms of brain tumor 
were due to edema of the brain. 

Another patient, a woman, had sudden 
severe’brain headache, aphasia, and hemi- 
plegia. She had been taking care of a child 
with scarlet fever, and brain abscess was 
suspected. She went into coma. The brain 
was explored and nothing but edema was 
found. She recovered, but temporary 
aphasia recurred at each menstrual pe- 
riod, so this was nothing but a severe 
menstrual edema. 

Dr. G. W. Scupham: Dr. Feinberg’s 
conception of migraine as being essen- 


tially an allergic phenomenon is generally 
accepted. It is analogous to asthma in 
many respects. Although it is not always 
an allergic factor that precipitates the 
episode, that does not alter the pattern. 
Just as asthma may be precipitated by 
many exciting factors, entirely foreign to 
allergic influence, so may migraine. The 
endocrine aspect deserves more consid- 
eration. Just what part the endocrines 
play in the mechanism of production of 
headache it is difficult to say. 

Dr. Proetz’s scheme for study of the 
subject is splendid. When a patient has 
sinus infection it does not mean that this 
is the cause of his headache. The same is 
true of hypertension. 

Robert^Von der Heydt. 
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REBATES AND THE ^'AGENCY 
DISPENSING POLICY’’ 

The Riggs Optical Company has re- 
cently announced a new program for the 
dispensing of glasses to the public; This 
program is called the Agency Dispensing 
Policy.” While it relates chiefly to busi- 
ness and financial relations between the 
refractionist and the dispensing optician, 
certain features are of especial interest to 
all ophthalmologists in that they appar- 
ently give the refractionist the power to 
regulate somewhat tlie cost of glasses to 
the patient. This '^Agency Dispensing 
Policy” as announced is as follows : 

. 1. Dispensing service is available to mem- 
bers of the profession licensed to refract 
the laws of the various States in 
whicH our Company does business, but 


only to refractionists practicing within 
the territory served by our Company. 

2. We act as agent for licensed refraction- 
ists who are the principals in the dispens- 
ing transactions. Occasionally we also 
act as agent for other dispensing accounts 
when properly authorized to do so, on 
the same basis as we act for licensed 
refractionists. 

3. The licensed refractionist appoints us 
as his agent to dispense for him through 
the medium of an agency dispensing 1^- 
ter. He determines the amount to be 
charged and collected for his account by 
us, and designates the amount either 
through a signed pricing schedule or by 
specifying the amount prior to the time 
of each transaction. 

4. Any variations from his schedule must 
be authorized by the refractionist and R 
record kept of the authorization. 

5. All transactions are charged to the re- 
fractionist upon receipt of the prescrip- 
tion or order. 

’6. All transactions are for cash where credit 
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is not authorized by the refractionist. 
Unless credit rating is assured, a suffi- 
cient deposit is obtained from the patient 
at the time the order is placed to cover 
at least the refractionist's material and 
servdce costs, and in every case all unpaid 
amounts are collected at the time of 
delivery. 

7. Where the refractionist authorizes credit 
and requests us to do the collecting for 
him, it is understood that if we do so, act- 
ing as his agent, the refractionist bears all 
credit risks. Statements sent to the pa- 
tient indicate that transactions are for 
the account of the refractionist. 

8. Agency dispensing accounts are settled 
monthly. Exceptions to this rule must be 
requested by the refractionist and agreed 
to in writing to the refractionist by our 
Main Office. 

9. Casual transients or “drop ins” are not 
served. Agency dispensing service is not 
rendered to patients of refractionists who 
have not properly authorized us to act 
as their dispensing agents. In no case is 
dispensing service rendered to any tran- 
sient patients of a refractionist located 
outside of our territory of operations. 

10. No materials are furnished and no serv- 
ices are rendered unless a prescription or 
order has been received from the refrac- 
tionist or record thereof is on file with 
our Company. 

11. All charges to our accounts are based on 
our current price lists, plus a fixed dis- 
pensing fee for the dispensing services. 

12. Agency signs describing our dispensing 
function and procedure are prominently 
displayed at each of our dispensing of- 
fices. 

13. Serially numbered receipts are tendered 
to patients from whom collections are 
made, which state that the collections are 
made for the account of the refractionist. 

14. The Company reser\^es the right to de- 
cline, through its l^Iain Office, to act as 
dispensing agent for any refractionist. 

August 1943 R'ggs Optical Company 

The dispensing of glasses to patients 
concerns the ophthalmologist in two re- 
spects: first, his possible participation in 
the profits resulting from the retail sale, 
the so-called ‘‘rebate system,” and second, 
the price charged the patient for the fur- 
nished glasses, which is believed by many 
ophthalmologists to be excessive. 

The participation of the refractionist 
ni the sale of glasses varies between two 


extremes. On the one hand, is the ex- 
ample of the practitioner in a small 
community where there is no direct out- 
let for the sale of glasses to the patient. 
There the refractionist, after completing 
his examination, must measure the pa- 
tient for the frames, determine the type 
to be worn, order the finished job from 
the wholesale house, assume the respon- 
sibility for the cost thereof, fit the glasses, 
when received, on the patient, and finally 
be responsible for alterations and adjust- 
ments. Clearly this refractionist, forced 
by necessity into the position of a retailer, 
is entitled to the retail profit as a recom- 
pense for his services. On. the other ex- 
treme is the refractionist who, after com- 
pleting his refraction examination, gives 
the patient the prescription and directs 
him to an optical house to have it filled. 
’Thereafter, his task and responsibility are 
limited to the usual perfunctory examina- 
tion of the glasses for accuracy and fit, 
and to the assumption of financial respon- 
sibility in case an alteration in the original 
prescription is necessary, or credit is in- 
judiciously extended to the patient. This 
latter contingency appears well guarded 
against in the “Agency Dispensing Poli- 
cy,” As a reward for these minor services 
and obligations under one guise or an- 
other, the refractionist receives back a 
fat share of the profit ensuing from the 
sale of the glasses. Disguise this trans- 
action as you will, and distasteful as the 
term may be both to the refractionist and 
the optical house, in its last analysis this 
is nothing more nor less than a straight 
rebate. While this “Agency Dispensing 
Policy” is manifestly an effort to deal 
frankly with this problem, it is open to 
the criticism that it cloaks a distinctly 
unsavory transaction, condemned alike 
by the national ophtlialmological socle-/ 
ties and by the public, with the 
of a respectable business proceduc^ 
Certain features of the new-i^^lcy are. 
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however, to be commended. First and 
foremost, it removes tlie veil of secrecy 
from tlie obnoxious business, and pro- 
vided the patient takes the trouble to in- 
quire into the meaning of the various 
placards and signs, and into the signifi- 
cance of the receipt given him, he may 
learn that the refractionist in addition to 
tlie fee paid him for professional services, 
is also receiving a share in the profit from 
the sale of the glasses. Secondly, and even 
more important, provided the Riggs Op- 
tical Company does not avail itself of the 
exit offered by “clause 14,” tlie refrac- 
tionist who does not wish to participate 
in the retail profits is given a , weapon in 
“clause 3” with which he may strike at 
the heart of the rebate system and the 
excessive charge for glasses finally made 
to his patients. 

Under this clause the refractionist i^ 
clearly given the power to determine the 
amount to be charged and collected from 
the patient for his finished glasses. While 
no specific limits are set, tlie obvious 
minimum would be the wholesale cost of 
the glasses charged to the refractionist, 
plus the fixed dispensing fee charged by 
the Riggs Optical Company (clause 11), 
plus a small “cushion” charge to provide 
against loss or subsequent change. Did 
the refractionist dictate such a price for 
the patient there could be no rebate of 
any -kind, and the patient could receive his 
glasses at a considerable reduction over 
the present prices charged. The obvious 
maximum would be all the traffic would 
bear, subject to such ceilings as might be 
imposed by a government agency. In this 
case the refractionist would receive the 
maximum of rebate and the patient, ac- 
cordingly, charged the maximum for his 
glasses. Between these two extremes are 
various possibilities. The refractionist, 
"vhile refusing to take any rebate, might 
feel the patient should properly pay 
™°'^'^te mark-up on the wholesale 


price, and any profit finally accruing 
might be turned over to a charity or some 
medical institution. Other refractionists, 
unwilling to give up entirely their profit 
from the sale. of glasses but nevertheless 
anxious to reduce the final cost to the, pa- 
tient, might compromise the matter in 
setting tlie amount to be charged. 

What the reaction of the refractionist, 
ophthalmologist or' optometrist, will be 
to this new policy remains to be seen. If 
the refractionists avail themselves of 
clause 3, and set a lower scale of retail 
prices than those now generally prevail- 
ing, what will be the reaction of the 
Guild opticians who have heretofore en- 
joyed the former higher scale of prices? 
Will tliey be willing to accept the lower 
scale, and if necessary make a charge for 
post-sale service to compensate for their 
reduced income ? Or will they bring 
pressure on the Riggs Optical Company, 
to avail themselves of clause 14, and re- 
fuse the business of those who seek a 
lower-price scale for the patient? What 
will be the reaction of other wholesale 
houses to tliis policy ? Will a movement 
against 'tlie present rebate system and for 
a lower scale of retail prices, if inaugu- 
rated in the territory serviced by the 
Riggs Optical Company, spread to the 
East and other territories not served by 
them ? 

Further developments, if any, will be 
most interesting to observe. 

Alan C. Woods. 


SPANISH OPHTHALMOLOGICAL 
SOCIETY 

War, the great destroyer, brings to a 
standstill many of the finest agencies for 
progress, both social and scientific. Par 
ticularly those countries which must car 
ry on the struggle upon tiieir own soil are 
so involved in the sheer struggle for ex- 
istence that they can find few or no op- 
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porttmities for the refinements of civilized 
life. 

The science and art of medicine suffer 
in common with other agencies for study 
and research. We in the United States 


have so far felt the scourge in smaller 
degree than any other great country con- 
cerned. But there is a tendency for impor- 
tant medical societies to suspend their 
meetings or to reduce the length of those 
meetings. Essential workers in great in- 
stitutions have left for service with the 
armed forces. Medical journals have few- 
er readers, fewer scientific contributors, 
and therefore reduced opportunities for 
serrdce. The exchange of journals and 
ideas between hostile countries is abol- 
ished “for the duration.” 

Particularly destructive of normal liv- 
ing is the tragic type of warfare which 
we call “civil war,” implying warfare be- 
hveen citizens of the same country. When, 
in 1936, the forces of Franco opened 
their campaign against the popularly 
elected government of Spain, the Socie- 
dad Oftalmologica Hispano-Americana 
had for thirty-tAVo years played a dis- 
tinguished part in the development of na- 
tional and international ophthalmology. 
Founded in Madrid in 1904, it had held 
its first eight annual gatherings in that 
great city; and one of the resolutions 
adopted at the “Asamblea” held in 1904 
in Palma, the capital of the Balearic 
Islands, declared tlie intention of holding 
the next Congress in Madrid, in Septem- 
ber, 1936. 

In the words of its present secretary, 
Lopez Enriquez, “Two months before 
that date, with the labors of organization 
already well developed, the Glorious Na- 
tional Movement broke out, and it was 
impossible to meet again imtil” October 
fi, 1941. 


The inactmty of this important scien- 
h>ic society (and, no doubt, of others 
dually important in their 


respective 


fields) lasted not merely for the period of 
the civil war, but several years after peace 
was restored in Spain. The reason for 
this was apparently a fear on the part of 
the Falangist government that any large 
formal gathering, or the activities of any 
organization not strictly under the super- 
vision of the government, might have mis- 
chievous consequences for national sta- 
bility. The permanent administrative 
council of the Sociedad Oftalmologica 
could do nothing beyond guarding the 
funds of the society. Repeated applica- 
tions to the government for permission to 
call a meeting met with refusal. “Consid- 
ering the international character of the 
Sociedad, the society’s executives were 
told, and in view of existing circum- 
stances, it was proper to delay the convo- 
cation to a later date.” 

The nineteenth congress of the society 
was held in Madrid under the presidency 
of Dr. D. Alejandro Palomar de la Torre. 
The difficulties of organization en- 
countered by the secretary. Dr. Lopez 
Enriquez, included an actual lack of in- 
formation concerning the majority of the 
members who had been listed before tlie 
civil war. The president’s short address 
took notice of the fact that a good many 
distinguished foreign and national mem- 
bers had died since the gathering of the 
year 1934. No mention was made official- 
ly of some other members who, we may 
suppose, had gone into voluntary exile 
from their native land. 

To the reader of the society’s trans- 
actions, the urgent character of the gov- 
ernment’s refusal to permit an earlier re- 
union is emphasized by the following 
quotation from the president’s address: 
“I appreciate that it is a duty of jus- 
tice ... to make mention of the spirit of 
sacrifice, disinterestedness, love of father- 
land, and Christian charity', on the party" 
of almost all Spanish ophthalmology^ 
from the beginning of the Gloriou^'^ve 
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ment, both those whom it happened to 
find in tlie liberated zone, and those who 
had to carry on, and did it worthily, in 
tlic red zone.” 

Furtlier reference is made to colleagues 
who, “at the risk of their lives and those 
of their families, fled from the red zone to 
take refuge in the liberated zone or placed 
tliemselves from the very beginning at the 
service of the common cause;” and also 
to the activities of some colleagues who, 
“having succeeded in escaping from the 
red zone, and being unable to assemble 
at an early date in liberated Spain, . . , 
held high the national banner and pro- 
fessional prestige in foreign countries.” 

It may too readily be feared that past 
events have not insured Spain against 
further fratricidal troubles. But we may 
rejoice that most of our Spanish col- 
leagues are reunited for scientific activity. 
The twentieth congress of the Sociedad 
Hispano-Americana was held in Bar- 
celona in September, 1942. Excellent pro- 
grams were presented at both annual 
meetings, and the essays and addresses 
summarized, together witli discussions, 
are well recorded in the new “Archives 
de la Sociedad Oftalmologica Hispano- 
Americana.” This journal, well printed 
and well edited, appears eveiy month or 
two. It contains, in addition to the trans- 
actions of the annual meetings, a large 
number of original papers, and some ab- 
stracts from the foreign literature. 

Among the original papers of the past 
year and a half are the following: by 
Leoz Ortin, Ocular phenomena of starva- 
tion (already noticed in this Journal) ; by 
J. Arjona, Subconjunctival autohemo- 
therapy; by H. Arruga, Corneal trans- 
plants from cadaver cornea, and Finding 
and localizing detachments of the retina; 
by A. Moreu, Considerations on the oph- 
thalmologic diagnosis of hypophyseal 
'■^ors ; by A,' Garcia Miranda, Avita- 
in ophthalmology; by M. Lopez 

nnquez, A.mblyopia of starvation in the 


alcohol-tobacco group; by J. Sellas Gar- 
riga, A case of retinal angiomatosis; by 
Palomar de la Torre and Palomar Palo- 
mar, Concerning the etiology of recurrent 
juvenile hemorrhages in the vitreous; 
and by N. Belmonte Gonzalez, Residual 
astigmatism in tlie different ametropias, 

W. H. Crisp. 


THE LESLIE DANA MEDAL 
Last October 1 7th, the eighteenth award 
of the Leslie Dana Medal was made. At 
a well-attended dinner at the Coronado 
Hotel in Saint Louis, Dr. Walter B. Lan- 
caster became tlie recipient of tliis honor. 
He discussed “The pathetic cases, of 
blindness with good visual acuity.” This 



Leslie Dana medal. 


was an excellent address from the broad- 
minded viewpoint tliat we have learned 
to expect from this man. He is one of 
those having vision as well as good visual 
acuity. A man so endowed dares to be 
a jump ahead of tlie laboratory, but this 
is dangerous for tiiose not having critical 
minds and sound judgment based on long 
experience. 

Father Schwitalla, dean of the Saint 
Louis University Medical School, pre- 
sided at the dinner, at which guest speak- 
ers were Drs. S. Judd Beach and Everett 
Goar and Mr. Lewis H. Carris, director 
emeritus of the National Society for the 
Prevention of Blindness. 

A brief history of this medal may be 
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of interest. The endowment for the medal 
was given to the Missouri Association for 
the Blind by Mr. Leslie Dana in 1925. 
The trophy itself is a beautiful gold 
medallion designed by the noted Boston 
sculptor, Christian Peterson. 

The award is to be made annually, 
based on the following considerations : 

a. Long meritorious service for the 
conservation of vision in prevention and 
cure of diseases dangerous to the eye- 
sight. 

b. Research and instructions in oph- 
thalmology and allied subjects. 

c. Social service for the control of eye 
diseases, 

d. Special discoveries in the domain of 
general science or medicine of exception- 
al importance in conservation of vision. 

The procedure for selecting the winner 
of the medal is as follows : 

The National Society for the Preven- 
tion of Blindness will canvass the oph- 
tlialmic departments of university medical 
schools and various other groups inter- 
ested in prevention of blindness during 
Januaiy and February each year. From 
the names thus proposed tlie National 
Societ}' staff will select a list of not less 
than three nor more than six persons 
as nominees for the Dana Medal for the 
ensuing year. They will also prepare a 
short biographic sketch for each nominee 
emphasizing the reason for tlie selection. 
As soon as this list of nominees is ap- 
proved by the Saint Louis Society for 
the Blind it will be forwarded to the 
Association for Researcli in Ophthal- 
molog}-, Inc., probably before April 1st. 
The Association for Research in Oph- 
thalmology, Inc., can then send tlie list to 
cadi of its trustees asking them simply 
to vole one — ^two — three — ^and so on, and 
the person receiving the smallest total 
■'Ole will receive the medal for the ensuing 
>car. Time and place for the presentation 
^rc to be arranged by the Saint Louis 
Society for the Blind, 


Previous recipients of tlie medal are: 
Dr. Edward Jackson, Denver, Colorado ; 
Miss Louise Lee Schuyler, New York, 
New York; Dr. Lucien Howe, Buffalo, 
New York; Dr. Francis Park Lewis, 
Buffalo, New York; Dr. Ernst Fuchs, 
Vienna, Austria ; Dr. George Edmund de 
Schweinitz, Philadelphia, Penns 3 dvania ; 
Mr, Edward M. Van Cleve, New York, 
New York; Dr. William Henry Luedde, 
Saint Louis, Missouri; Dr. Felix de La- 
personne, Paris, France; Dr. William 
Hamlin Wilder, Chicago, Illinois ; Dr. 
John M. Wheeler, New York, New York ; 
Mrs. Winifred Hathaway, New York, 
New York; Dr. Ellice M. Alger, New 
York, New York; Dr. Edward Coleman 
• Ellett, Memphis, Tennessee; Mr. John 
M. Glenn, New York, New York; Dr. 
Arnold H. Knapp, New York, New 
York; Mr. Lewis H. Carris, New York, 
New York. 

The distinguished names on this list 
indicate the good judgment of those who 
have selected the recipients and their ac- 
ceptance the honor in which the award 
is held. 

Awards of this character are stimulat- 
ing to the profession, and this is property 
regarded as one of the most desirable. 

Lawrence T. Post. 


BOOK NOTICE 

THE HUMAN EYE IN ANATOMI- 
CAL TRANSPARENCIES. By Peter 
Kronfield, M.D., Gladys McHugh, and 
Stephen Polyalc, i\I.D. 99 pages, 34 
color paintings. Rochester, N.Y., 
Bausch and Lomb Optical Compan}", 
1943. Price $6.50. 

Here is a volume which comes closer 
successfully to achieving the goal of a 
worth}^ "atlas” of the gross anatomy of 
eye and orbit than any previous book 
the subject. The treatise is divide^»'^ 
tliree sections. The first consi^-^^ ^ 
series of 34 colored paintinc:"^ Gladys 
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McHugh. These are paintings of gross 
anatomic dissections, done on transparent 
acetate at hvice natural size, so that they 
represent a series of dissections progress- 
ing layer by layer through tlie eye and 
orbit— in front view and side view. 

The accuracy of these pictures is of a 
high quality, and the artist has succeeded 
in emphasizing the different important 
structures in each picture. This cliarac- 
teristic renders the pictures excellent for 
die student, directly or as an aid to dis- 
section. Each figure is accompanied by a 
short description of the region shown and 
of its chief structures. 

It is somewhat difficult for tlie beginner 
to understand the topographic relations of 
some of tlie structures of tlie eye without 
die aid of sagittal sections and dia- 
grams — for example, die relationship of 
orbital septum, orbicularis, levator pal- 
pebrae, and Muller’s muscle — and, there- 
fore, diis volume cannot be a self-suffi- 
cient instrument for learning gross ocular 
anatomy. Likewise, the topographic 
anatomy of die lacrimal sac and naso- 
lacrimal duct, as well as the anatomy of 
the zonular region, cannot be grasped 
readily in layer-by-layer pictures. 

However, the second section of the 
book, an explanatory text by Dr, Peter 
Kronfeld, aids greatly in the elucidation 
of some of these more difficult phases. 
This text contains a systematic descrip- - 
tion, aided by black-and-white drawings, 
and then a topographic description, fol- 
lowing closely the series of paintings. 
This portion of the book is clear, concise, 
and is not overburdened with the mass of 
mathematical data common to most 
anatomy texts. 

The third section of the book, written 
by Dr. Stephen Polyak, contains a review 
of the history of knowledge of ocular 
anatomy. This makes absorbing reading, 

' 't it will undoubtedly be difficult for 
sonn. transport themselves 


abruptly from a mass of very material, 
pictorial facts to the less concrete realm 
of historical study. 

The book is heavily bound with leather- 
ette cover. Tiiere is no advertising matter, 
Benjamin Milder, 


CORRESPONDENCE 

On convergence tests 

Nov. 13, 1943 


Editor, American Journal of Ophthal- 
mology. 

I have received several inquiries refer- 
ring to my article "On convergence 
tests," in the September, 1943, issue, ask- 
ing if the angle of convergence could not 
be calculated, at least approximately, with 
reference to the Pd and without the use 
of trigonometric tables. The answer to 
this is yes, it can be found and with a 
high degree of accuracy by the radian 
method as follows: 

Measure the Pd* (interpupillary dis- 
tance) and the PcB (near point of con- 
vergence from spectacle plane — tlien add 
25 mm.). If we call X the angle between 
tlie two visual axes at the near point of 
convergence, then the proportion is Pd is 
to PcB as angle X is to 57,3 (57.3 degrees 
is the value of the radian angle). Put in 


form of an equation 


Pd 


X 


-. Say 


the Pd is 62 mm., the PcB is 95 m., 

62 X ^ ^ 

then the equation whence 

X = 37.4° or 37° 24'. By the sine tables 
the value comes out 38° 5'. This, differs by 
less than diree fourths of one degree 
from the finding by the radian method. 
In percentage form the difference is less 
than 2 percent and is well within the error 
incident to measurements at very close 
range, 

(Signed) Joseph I. Pascal. 
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belong to several divisions of ophthalmology, although here it is mentioned only in one. Not all 
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CLASSIFICATION 


1. General methods of diagnosis 

2. Therapeutics and operations^ 

3. Physiologic optics, refraction, and color 
vision 

4. Ocular movements 

5. Conjunctiva 

6. Cornea and sclera 

7. Uveal tract, S3^mpathetic disease, and 
aqueous humor 

8. Glaucoma and ocular tension 

9. Crystalline lens 


10. Retina and vitreous ^ 

11. Optic nerve and toxic amblyopias 

12. Visual tracts and centers 

13. Eyeball and orbit 

14. Eyelids and lacrimal apparatus 

15. Tumors 

16. Injuries 

17. Systemic diseases and parasites 

18. Hygiene, sociology, education, and history 

19. Anatom}^ embryolog^s and comparative 
ophthalmology' 


7 

UVEAL TRACT, SYMPATHETIC DIS- 
EASE AND AQUEOUS HUMOR 

Igersheimer, Joseph. Intraocular in- 
jection of sulfanilamide in a case of 
purulent iridocyclitis. Amer. Jour. 
Ophth., 1943, V. 26, Oct., pp. 1045-1047. 
(References.) 

Marback, H. A case of congenital 
aniridia. Arquivos Brasileiros de Oft., 
1942, V, 5, June, pp. 97-101. 

The patient, a man aged twenty 
years, was the only male child of the 
family. He had five sisters, who were 
free from the defect. No record of such 
an anomaly could he obtained for any 
other member of the family in three 
generations. The characteristic facies 
included half-closed eyelids, a horizon- 
tal nystagmus, which increased in in- 
tensity with increased illumination or 
upon fi.xing either distant or near ob- 
jects. The iris was entirely absent from 
both eyes. One half of each pupil was 
clear, the other half was occupied by a 
semiluxated lens. The right eye pre- 
sented an opalescent opacity in the 


lower portion of the cornea, invaded 
by some conjunctival vessels. The right 
dislocated lens was entirely opaque, its 
surface showing vacuoles of varjung 
size. In the lower outer part of this lens 
there was a 5-mm. pigmented spot 
made up of deposits which were star- 
shaped and resembled those of remains 
of the pupillary membrane. A some- 
what similar formation appeared at the 
seven-o’clock position. With +13.00 
sphere each eye obtained vision of 1/6. 
The tension of each e 3 ’’e was normal. 
The left cornea had no opacit}". The 
left lens resembled that of the right 
e 3 'e. W. H. Crisp. 

Scohee, R. G. Choroideremia. Amer. 
Jour. Ophth., 1943, v. 26, Nov., pp. 
1135-1143. (7 figures, references.) 

8 

GLAUCOMA AND OCULAR TENSION 

Ackerman, W, G., and Allen, T. D. 
The treatment of hereditary glaucoma. 
Illinois Med. Jour., 1942, v. 82, OetJ^ 
pp. 295-300. 

From the reported genealop'^^ 
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it can be seen that 6 of 14 descendants 
from the originally affected female an- 
cestor, in three successive generations, 
had glaucoma. Two of these were male. 
The average age of all seven affected 
was 11.6 years, with a span from 7 to 
15 years. There was no tendency to 
hydrophthalmos, and no evidence of 
alteration of depth of the anterior 
chamber, or of the presence of an en- 
larged lens. Myopia was found in two 
cases. The glaucoma was of the simple 
chronic t 3 ’'pe. As to treatment, intra- 
ocular tension responded poorly if at all 
to miotics alone. As to surgical proce- 
dure iridectomy and posterior scle- 
rotomy were found ineffective. In one 
patient one goniotomy has been effec- 
tive for the last 29 months in one eye, 
whereas in the other eye five gonioto- 
mies, two cyclodialyses, and a deep 
root iridectomy were without result, 
but one iridencleisis has since con- 
trolled the condition for 19 months. 
Two goniotomies performed a 3 ’-ear 
apart on each eye of another member 
of the family have apparently sufficed 
for nine months to date. In another, 
one goniotomy on the right eye, per- 
formed 18 months ago, and two on the 
left eye, performed 18 and 6 months 
ago, have controlled the condition to 
date. In another member a single goni- 
otomy of the left eye has controlled 
tension, fields, and vision for eight 
months to date. The technique of go- 
niotomy and the aftercare are de- 
scribed in detail. The authors add that 
miotics are of value in maintaining 
lowered tension before and after sur- 
gery. Various types of visual defect are 
reported. Melchiore Lombardo. 

Gibson, G. G. Transscleral lacrimal 
canaliculus transplants. Trans. Amer. 
'““hth. Soc., 1942, v. 40, pp. 499-515. 

experimental transplants of 


a portion of the lacrimal canaliculus 
into the sclera of dog eyes are described 
in detail. This procedure was developed 
by the author with the immediate ob- 
' jectivc of investigating the various 
earl 3 ’- steps in the establishment of an 
epithelial tube through the sclera with 
the hope of finding a type of filtration 
operation that might be added to the 
operative armamentarium in the con- 
trol of glaucoma. 

A very cautious evaluation of the 
procedure is presented. After due con- 
sideration of possible objections and 
pitfalls, the operation Avas tried on a 
patient with advanced vglaucoma Avho 
had very little vision to lose. Marked 
reduction in intraocular tension was 
produced during the first three Aveeks. 
Later the external end of the canalic- 
ulus became closed by subconjunctival 
scar tissue and the tension returned to 
its preoperative level. 

The author emphasizes that the Avork 
is still in the experimental stage, but 
he seems satisfied of the feasibility of 
the procedure after certain technical 
improvements are made and there has 
been further clinical trial. (5 illustra- 
tions.) DaAud O. Harrington. 

Knighton, W. S. Reoperations for 
glaucoma. Arch, of Ophth., 1943, v. 30, 
Oct., pp. 499-504. 

The return of hypertension after a 
glaucoma operation is of fairly frequent 
occurrence. In such cases, the surgeon 
has already selected and performed the 
operation that he considered the most 
likely to succeed. The failure of the 
operation to control pressure leaves 
him with a considerable handicap. 
After the operation the eye is in a less 
favorable state because of fibrosis, 
mechanical difficulties, physiologic 
changes and other, unknoAvn, factors. 
Filtration operations that have failed 
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may occasionally be made to work by 
removing plugs of uveal or scleral tis- 
sue from the -fistula. Failures in filtra- 
tion that result from cicatrization of 
the conjunctiva do not respond to at- 
tempts to reestablish filtration by again 
dissecting the flap. Very careful stud}'' 
of the e 3 "e, including gonioscopic ob- 
servation, is always indicated before re- 
operation is attempted. 

John C. Long. 


9 

CRYSTALLINE LENS 

Burch, E. P. Safeguards in cataract 
surgery. Jour. Florida Med. Assoc., 
1943, V. 29, Jan., p. 307. 

Burch describes his procedures for 
avoiding complications in cataract sur- 
gery. These include methods of anes- 
thesia and akinesia, and the use of 
corneoscleral sutures with conjunctival 
apron for covering the section. Retro- 
bulbar anesthesia is advised. 

T. M. Shapira. 

Courtney, R. H. Endophthalmitis 
with secondary glaucoma accompany- 
ing absorption of the crystalline lens. 
Trans. Amer. Ophth. Soc., 1942, v. 40, 
pp. 355-369. 

Seven cases arc reported which sug- 
gest a hitherto unrecognized clinical 
entity: namely, a late endophthalmitis 
in one c^'e due to sensitivity to lens 
protein, the latter having resulted from 
an operation on the fellow eye some 
years previously. The author believes 
that spontaneous rupture of the lens 
capsule, found clinically in one case 
and histologically in another, is the 
causative factor. The patients showed 
hypersensitivity to lens protein and in 
^wo instances there was evidence of 
^spontaneous rupture of the lens cap- 
«Jle. The cases reported exhibited the 


following clinical picture: (1) marked 
ciliary injection; (2) heavy keratic pre- 
cipitates of the epithelioid type, the 
precipitates occasionally being so nu- 
merous and so large as to coalesce and 
obscure any view of the interior of the 
eye; (3) markedly increased intra- 
ocular tension; (4) greatly increased 
sensitivity to lens protein; (5) unmis- 
takable evidence of spontaneous rup- 
ture of the lens capsule. When it is 
clear that the endophthalmitis results 
from absorption of the lens cortex, the 
correct treatment is removal of the 
lens matter by operation, an intracap- 
sular extraction being highly desirable. 
Failing this, the use of thorough irri- 
gation of the anterior chamber is urged. 
In the author’s cases, after removal of 
the lens from the eye all the foregoing 
signs of endophthalmitis and secondary 
glaucoma disappeared by the time of 
the first dressing, and convalescence 
was uneventful. (5 illustrations, refer- 
ences.) David O. Harrington. 


Moehle, Walter. The use of con- 
junctival flaps in cataract extraction. 
Trans. Amer. Ophth. Soc., 1942, v. 40, 
pp. 527-546. 


After a fairly comprehensive review 
of the history and literature of con- 
junctival flaps in cataract surgery, the 
author presents his own technique of 
extraction of the lens through a vertical 
conjunctival slit. He feels that this 
method embodies certain distinct ad- 
vantages as follows: (1) The conjunc- 
tiva alone is undermined. (2) Unneces- 
sary conjunctival bleeding is avoided 
by the direction of incision. (3) Kera- 
tome incision into the anterior chamber 
and enlargement of the incision with 
scissors is easily accomplished. (4) 
Suture control of the wound lips is^ 
easy. (5) Iris and lens capsule 


easily accessible. (6) Eversion 
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cornea is impossible. (7) Prolapse of 
the iris is diminished in frequency. (8) 
There is Jess danger of vitreous Joss. 
(9) Healing is accelerated and post- 
operative astigmatism is reduced. 

All extractions were through kcra- 
tome incision enlarged by scissors, with 
full iridectomy and extracapsuJar ex- 
traction. (One illustration, extensive 
statistical tables, bibliography.) 

David O. Harrington. 

10 

RETINA AND VITREOUS 

Campos, Evaldo. Neuroretinitis with 
macular star. Arquivos Brasilciros de 
Oft., 1942, V. 5, June, pp. 131-136. 

This anomaly was observed in a boy 
of eleven years. The vision of the right 
eye was reduced to light perception, 
without light projection. The vision of 
the left eye was 1.5. From the fovea, 
spindle-shaped white lines ran out at 
perfectly regular intervals, like the 
spokes of a wheel. The total area in- 
volved was larger than the disc, includ- 
ing some edema. The disc was decid- 
edly edematous, the vessels distended, 
especially the veins; and there were 
small hemorrhagic foci in the area of 
edema. The urine contained only slight 
traces of albumen and was otherwise 
practically normal. The author ex- 
cludes a renal origin. There were physi- 
cal stigmata of syphilis, and the author 
is disposed ,to attribute the ocular con- 
dition to this disease. (11 references.) 

W. H. Crisp. 

Cross, A. G. Angioma of the retina. 
Brit. Jour. Ophth., 1943, v. 17, Aug., 
pp. 372-373. (See Section 15, Tumors.) 

Gaynon, I. E., and Asbury, M. K. 
Ocular findings in a case of periarteritis 
nodosa. Amer. Jour. Ophth., 1943, v. 

Oct., pp. 1072-1076. (References.) 


Kauffman, M. L. Lipemia retinalis. 
Amer. Jour. Ophth., 1943, v. 26, Nov., 
pp. 1205-1208. (References.) 

Marburg, Otto. Inclusion bodies and 
late fate of ganglion cells in infantile 
amaurotic family idiocy. Arch, of 
Neurology and Psychiatry, 1943, v. 49, 
May, p. 708. (See Section 17, Systemic 
diseases and parasites.) 

11 

OPTIC NERVE AND TOXIC 
AMBLYOPIAS 

Barrenechea, S., Contardo, R., Arent- 
sen, J., and Jasmen, A. Treatment of 
optic neuritis, retrobulbar or not, with 
nicotinic acid. Oftalmologia Ibero 
Americana, 1943, v. 5, no. 1, pp. 7-21 (in 
Spanish) and 21-29 (in English). 

The author treated five cases of optic 
neuritis with nicotinic acid. Four of 
the cases were retrobulbar. The dose 
used was 300 mg. daily. There 'was 
rapid improvement in central vision, 
visual fields, perception of colors, and 
subjective symptoms, within the first 
ten days of treatment. Each case is 
described in detail. 

12 

VISUAL TRACTS AND CENTERS 

Fralick, F. B. The treatment of am- 
blyopia. Amer. Jour. Ophth., 194.3, v. 
26, Nov., pp, 1195-1197. 

Hughes, E. B. C. Injury to the 
opticochiasmal junction. Brit. Jour. 
Ophth., 1943, V. 27, Aug., pp- 367-371. 

In the case here reported there 
was injury in the left frontal region 
with a fracture of the left frontal bone, 
traversing the left frontal sinus, run- 
ning along the floor of the left anterior 
fossa lateral to the optic canal,^ and 
then passing down into the left middle 
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fossa. The course of the fracture was 
verified in two operative procedures. 
No definite fracture into the left optic 
canal was demonstrated and no frac- 
ture of the left anterior clinoid process 
was demonstrable by X ray or at the 
time of operation. Two days after in- 
jur}’-, a left epidural hematoma was ex- 
posed and removed through a temporal 
craniotomy. Postoperatively, there was 
severe loss of vision in the left eye and 
a partial third-nerve paresis. The right 
visual field was normal. The left visual 
field showed doubtful perception of 
light in the upper nasal field only. 

A week after the operation, the pa- 
tient had a clinical attack of meningitis, 
which lasted only a few days and re- 
sponded rapidly to sulfap 3 ’-ridine. At 
this time the third-nerve paresis began 
to progress. It became complete thir- 
teen days after injury. Visual acuity in 
the left e)^e had improved bj’- this time 
to good counting of fingers in the up- 
per nasal field only. The right field was 
passed as normal again. During the 
next few weeks the patient remained 
mentally confused, and a left frontal 
intracerebral aerocele was suspected 
and confirmed by X ra}’. It was not 
until ten weeks after the injury that 
the patient’s condition was good 
enough to warrant full quantitative 
perimetry. .A large island of vision in 
(he upper nasal field was found on the 
left side, together with a little macular 
vision. Acuity was 1/60. In the right 
field, however, a large upper temporal 
quadrantic defect was found together 
with some depression in the lower tem- 
poral field. This field pattern remained 
stationary* until the second operation, 
rixlccn weeks after injury. 

At operation, the posterior part of 
the anterior fossa was found to be the 
scat of massive adhesions extending 
as far as the sphenoid ridge and 


enveloping the intracranial part of the 
left optic nerve as far as the chiasmal 
junction. The chiasm itself appeared to 
be normal. The nerve was freed from 
its adhesions and the operation was 
terminated by drainage of the frontal 
cyst resulting from the aerocele. 

There was a marked improvement in 
the patient’s mental state postopera- 
tively, and an equally startling and un- 
expected change took place in his vis- 
ual fields. Vision in the left eye rapidly'’ 
improved within fourteen days from 
1/60 to 6/36. Perimetry showed this to 
be due to a general enlargement of the 
island of vision. The field in the right 
ey’’e also improved until only'’ a mod- 
erate-sized upper temporal scotoma re- 
mained. 

The site of this patient’s injury must 
have been either in the termination of 
the left nerve or in the anterior chias- 
mal angle. The lesion affected mainly 
the fibers of the left nerve but also 
caught the knee of crossed fibers from 
the lower nasal retina of the right ey^e. 
(Fields, references.) 

Edna M. Reymolds. 


Long, A. E. Amaurosis following 
nasal hemorrhage. Amer. Jour. Ophth., 
1943, V. 26, Nov., pp. 1179-1182. (Refer- 
ences.) 


Verhoeff, F. H. A new answer to the 
question of macular sparing. Arch, of 
Ophth., 1943, V. 30, Oct., pp. 421-425. 

The destruction of one optic tract 
results in splitting of the macula as de- 
tected by' field tests. Apparent sparing 
of the macula occurs after complete de- 
struction of -one occipital lobe. This 
apparent sparing is explained by loss 
of integration between the seeing field 
and the blind field in the conscious vis-, 
ual cortical area in use. This loss,-r>"" 
suits in the employment of an ecc^'’* 
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retinal point for fixation and slipping 
of fixation occurs easil}'-. The true mac- 
ular field is actually split but field tests 
show it to be more or less spared. 

Lesions of the optic tract do not dis- 
turb the integration between the see- 
ing field and the blind field. In these 
lesions there is no eccentric fixation 
and splitting of the macula is there- 
fore found in field tests. Even after 
complete destruction of one occipital 
lobe, macular splitting may be found if 
integration in the conscious visual area 
in use is not too greatly disturbed. The 
author states that this theory needs 
additional facts before it can be unre- 
servedly accepted. John C, Long. 

13 

EYEBALL AND ORBIT 

Courtney, R. H. Endophthalmitis 
with secondary glaucoma accompany- 
ing absorption of the crystalline lens, 
Trans. Amer. Ophth. Soc., 1942, v. 40, 
pp. 355-369, (See Section 9, Crystalline 
lens.) 

Dunnington, J. H. and Berke, R, N. 
Exophthalmos due to chronic orbital 
myositis. Arch, of Ophth., 1943, v. 30, 
Oct, pp. 446-465. 

Chronic orbital myositis has at times 
been described under the less desirable 
names of idiopathic myositis, Zeker’s 
waxy degeneration, pseudotumor, and 
exophthalmic ophthalmoplegia. This 
condition is a nonspecific, chronic in- 
flammatory disease of the extraocular 
muscles of unknown causation. Micro- 
scopic examination of the involved 
muscle shows lymphocytic infiltration, 
fibrosis, and degeneration of muscle 
fibers. The muscles are enlarged, pale, 
and cartilaginous. The disease is rela- 
tively painless unless keratitis results 
from exposure. There is edema of the 
lids, moderate to severe exophthalmos, 
and marked diplopia. There is distinct 


limitation of motion of the eyeball, es- 
pecially upward, and inelasticity of the 
affected muscles. The limitation of mo- 
tion is best demonstrated by grasping 
the anesthetized eye with forceps. 
Strong resistance is encountered when 
an attempt is made to stretch the in- 
volved muscles. 

There is no recognized forrn of treat- 
ment for chronic orbital myositis. Sur- 
gery is to be avoided if the correct diag- 
nosis can be made, as the condition is 
practically always rendered worse by 
surgery. Radiation is not of value. The 
prognosis for spontaneous recovery is 
good if surgery is not undertaken. 
Treatment should be directed toward 
preservation of the cornea. 

The authors report four cases of 
chronic orbital myositis. All of these 
patients were operated upon. A detailed 
pathological report on the tissues is 
given. All but one of the patients 
showed severe permanent limitation of 
motion. (Bibliography.) 

John C. Long. 

Snow, W. J. Orbital complications in 
suppurative sinus disease. Texas State 
Jour. Med., 1943, v. 38, Jan., p. 557. 

The author describes five cases with 
swollen lids, conjunctival edema, prop- 
tosis, displacement and fixation of the 
globe, and a history of recent onset. 
These cases were not treated uni- 
formly, but the author is convinced that 
early surgery is desirable. He believes 
that the external ethmofrontal ap- 
proach affords good exposure and good 
drainage with a minimum of surgery. 
He is also of the opinion that classical 
operations on the sinuses should be 
avoided during the fulminating stage of 
these infections, T. M. Shapira, 

Verhoeff, F. H. Improved technique 
for implantation of a ball in Tenon’s 
capsule, Amer. Jour. Ophth., 1943, v. 
26, Oct., pp. 1057-1061. (References.) 
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14 

EYELIDS AND LACRIMAL APPARATUS 

Ellis, O. H. A combined ptosis oper- 
ation. Amer. Jour, Ophth., 1943, v. 26, 
Oct, pp. 1048-1052; also Trans. Pacific 
Coast Oto-Ophth. Soc., 1942, 30th mtg. 
(5 drawings, references.) 

Paula Xavier, J. de. Blepharitis and 
pyoctanin. Rev. Med. do Parana, 1943, 
Jan., abstracted in Arquivos Brasileiros 
de Oft., 1943, v. 6, April, pp. 39-42. 

The generic denomination of pyoc- 
tanin includes various substances de- 
rived from anilin, endowed with cica- 
trizing and antiseptic qualities, without 
being toxic or irritating. Examples are 
methylene violet, auramin, .methylene 
green, and methylene blue. The drug is 
used in the form of a pencil mounted 
in a small wooden case. Van Lint and 
others have advised cleaning the ciliary 
margin with benzine in order to remove 
all greasiness, then passing the pencil, 
moistened in 40-percent alcohol, along 
the roots of the lashes. The application 
is made every second day. The author's 
cases showed no example of intoler- 
ance. Any objectionable staining of the 
lids can be disguised by the use of 
tinted glasses. Failures are attributed 
to inadequate care as to cleansing of 
the lid margins. (Abstract in Portu- 
guese by W. Belfort ^lattos.) 

Potter, W. B. Bilateral congenital 
coloboma of upper lids. Amer. Jour. 
Ophth,, 1943, V. 26, Oct., pp. 1087-1089. 
(One illustration, references.) 

15 

TUMORS 

Cross, A. G. Angioma of the retina. 
Brit. Jour. Ophth., 1943, v. 27, Aug., 
in»- 372-373. 

In the case of angiomatosis retinae 
now reported there was such rapid in- 


crease in size within a week’s time that 
a diagnosis of malignant growth was 
made and the eye was enucleated. It 
is probable that if the eye had not been 
removed retinal gliosis would have oc- 
curred, followed by complete degenera- 
tion of the eye. This case confirms the 
belief that angiomatous growth is the 
initial abnormality in cases of Hippel’s 
disease. (One illustration, references.) 

Edna M. Reynolds. 

Ray, B. S., and McLean, J. M. Com- 
bined intracranial and orbital operation 
for retinoblastoma. Arch, of Ophth., 
1943, V. 30, Oct, pp. 437-445. ' 

Extension of retinoblastoma into the 
optic nerve is a very common occur- 
rence. It is believed that the standard 
operation of enucleation is inadequate 
in nearly 50 percent of .cases of retino- 
blastoma. Exenteration of the orbit or 
secondary intracranial resection of the 
nerve is unsatisfactory. Irradiation of 
the stump of the optic nerve after enu- 
cleation has improved results but is 
not wholly satisfactor3^ 

As the most complete method of re- 
moving the tumor, the authors propose 
intracranial resection of the optic nerve 
followed by enucleation. The intracra- 
nial operation is performed through an 
incision like that routinely emploj’-ed 
by the neurosurgeons in the “hypo- 
physeal approach”. The nerve is cut at 
the chiasm and at the optic foramen 
and is removed. The optic foramen is 
coagulated by the clectrosurgical unit 
and then plugged with a piece of tem- 
poral muscle. Twelve to thirteen da3's 
later the e3'e is enucleated. The re- 
mainder of the optic nerve is removed 
by traction. The intracranial operation 
is relatively safe and is well tolerated 
even 63' infants. 

It is safer to do the intracranial opeyri" 
ation before enucleation, bec^^^'‘'^£ 
is then more certain of remoy^"^^ ° 
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the nerve and there is less danger of 
intracranial infection. The chief dis- 
advantage is that in approximately 50 
percent of the cases the intracranial 
operation is unnecessary, as enuclea- 
tion shows that the nerve was not in- 
volved. The authors report the cases 
of two patients treated by the two- 
stage operation. Both patients stood 
the surgery very well. 

John C. Long. 

16 

INJURIES 

Alvis, E. O. Wartime-patient phase 
of industrial ophthalmology. Jour. In- 
diana State Med. Assoc., 1943, v. 36, 
May, p. 235. 

Though statistics on the comparative 
increase of eye injuries since war pro- 
duction has been speeded up are not 
available, the author from his own ex- 
perience feels that there has been an 
increase in the number of industrial 
eye injuries. Their number can be re- 
duced by proper education, cooperation 
between employer and employee, and 
ample provision for making a plant 
physically safe. Guards, goggles, 
shields, and other protective devices 
are absolutely essential. Fluorescent 
lighting is considered unfavorable from 
a safety standpoint. 

Injuries from emery, tool particles, 
chemicals, and actinic rays are dis- 
cussed and suggestions given. Early 
antiseptic care of eye injuries is highly 
stressed. The employee is warned 
against the self-appointed “foreign 
body remover,” usually a fell^^v em- 
ployee with no regard for asepsis and 
whose manipulations at times end dis- 
astrously. Francis M. Crage. 

Beil, W. C. Closure of the sclera after 
of intraocular foreign, body by 


the posterior route. Amer. Jour. 
Ophth., 1943, V. 26, Nov., pp.T210-121h 

Belfort Mattos, W. A cilium twenty 
years in the anterior chamber. Arqui- 
vos Brasileiros de Oft., 1943, v. 6, April, 
pp. 38-39. 

The patient, a man of 28 years, had 
received an injury to the right eye at 
the age of eight years. There was a 
small central leucoma of the cornea. 
From the center of the leucoma a fila- 
ment, not unlike those seen in remains 
of the pupillary'- membrane, proceeded 
toward the iris. With movements of the 
iris, the filament became displaced on 
the anterior surface of that structure. 
There was no pericorneal injection or 
other anomaly. It was found impossible 
to seize the filament through a small 
opening at the edge of the cornea, but 
expulsion w'as obtained by some-vvhat 
forcible lavage. (One illustration.) 

W. H. Crisp. 

Clark, W. B. Procedures and ap- 
pliances that are helpful in treating 
industrial ocular injuries. Amer. Jour. 
Ophth., 1943, V. 26, Oct, pp. 1054-1057. 
(2 illustrations.) 

Cordes, F. C. Nonsurgical aspect of 
ocular war injuries. Amer. Jour. 
Ophth., 1943, V. 26, Oct., pp. 1062-1071. 
(References.) 

Kilgore, G. L. An experimental study 
of iridodialysis. Trans. Amer. Ophth. 
Soc., 1942, V. 40, pp. 516-526. 

An experimental study of the mecha- 
nism of production, the early and late 
clinical picture, and the prognosis of 
iridodialysis produced by trauma JS 
presented. 

The author concludes that iridodial- 
ysis may be produced by sudden blows 
on the corneal surface at or anterior 
to the corneoscleral limbus. The iris is 
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not readily torn by contusions wherein 
the force radiates slowly from the point 
of injury. Considerable damage to the 
intraocular tissues - is associated with 
traumatic iridodialysis. The intraocular 
pathology of iridodialysis cannot be 
determined by the uusual methods of 
eye examination, and a guarded prog- 
nosis should be given in such cases. 
(16 illustrations, references.) 

David O. Harrington. 

Kolen, A. A. Soviet military oph- 
thalmology. Lancet, 1943, v. 244, June 
26, p. 804. 

When war broke out, base hospitals 
throughout the Soviet Union were 
equipped with X-ray apparatus and 
giant electromagnets. Ophthalmolo- 
gists were grouped with otolaryngolo- 
gists and stomatologists in order to 
combine the treatment of face wounds 
in general. The ophthalmic service was 
so efficient that large numbers of the 
ocular casualties were speedily re- 
turned to the ranks and the labor front. 

For years past the clinic at Novosi- 
birsk has paid especial attention to 
plastic operations. Several highly satis- 
factory procedures are described by 
Kolen, including reconstruction of the 
conjunctival sac without grafting of 
new tissue, but by stretching shrivelled 
surfaces, adapting a prothesis, and al- 
lowing the conjunctival tissue to pro- 
liferate so as eventually to cover the 
whole affected area without secondary 
shrinkage. 

In wounds involving the orbital bor- 
ders, scars can be separated, dissected 
out, and the gap filled with a pedicled 
flap taken from the adjacent subcu- 
taneous cellular tissue. Such flaps read- 
ily became engrafted, and, without 
shrinking, afford excellent cosmetic re- 
sults. Defects of mucous membrane of 
the lids, with adhesions, are repaired 


by what the author calls the “trans- 
plantation flap-method” which consists 
of implanting upon the raw surfaces 
strips of mucous membrane from the 
lips. In reconstructing eyelids a “flap- 
pocket” is employed, consisting in the 
planting of strips of lip membrane in a 
pocket beneath healthy adjacent skin 
and, later, intercalating a slice of ear 
cartilage between the skin and the 
membrane ; as a final step, all com- 
ponents (skin, cartilage, and raucous 
membrane) are transplanted by pedicle, 
giving in effect a ready-made lid. 

Whereas surgeons have commonly 
deemed it wise to wait until shrinking 
was complete, a process frequently con- 
suming months or years, in wartime 
such delays cannot be allowed. Moscow 
surgeons operate soon after the receipt 
of injuries, especially when uncompli- 
cated by fracture or extensive suppura- 
tion ; and they obtain good results even 
as early as two to four months after 
injuries are received. 

Contracted scars in the temporal re- 
gion adhering to the bone are likely to 
involve the meninges. For these and 
those invading the deep nasal area, 
where fistula or other complications 
might follow, special care is taken in all 
transplanting and the adjusting of 
pedicled flaps. 

At the Novosibirsk clinic segments 
of the ciliary body have been excised, 
and the author cites an instance in 
which a ciliary sarcoma was removed 
without loss of sight to the affected eye. 
War-time successes in the same field 
suggest the foundation of a new opera- 
tive {‘phere in the eye — surgery of the 
ciliary bod}’’. Burton Chance. 

17 

SYSTEMIC DISEASES AND PARASITES 

Abreu Fialho, Sylvio. Cysticercus 
cellulosae in the anterior chamber. Ar- 
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quivos Brasileiros de Oft, 1942, v. 5, 
June, p, 142. (Abstract from O Hos- 
pital, 1942, V. 21, no. 5, Afay.) 

The original article related a case of 
cysticercus in the anterior chamber, 
with references to the national medical 
literature of Brazil, which records only 
three cases. In the case now reported, 
the cysticercus was in the inner part 
of the angle of the anterior chamber, 
with adhesions to the iris. Operation 
consisted of simple incision at the lim- 
bus above. The diagnosis was con- 
firmed by laboratory examination. The 
larva was dead and the cyst calcified. 
The eye retained vision of 1/10. 

(Abstract in Portuguese 
by Alfredo Rocco.) 

Constantine, E. F. Tuberous sclero- 
sis. Arch, of Ophth., 1943, v. 30, Oct, 
pp. 494-498. 

Tuberous sclerosis is a clinical en- 
tity characterized by adenoma seba- 
ceum, convulsions, mental deficiency, 
and fundus lesions. The author ob- 
served this condition in a ten-year-old 
boy. The boy had been normal until six 
months of age at which time general- 
ized twitching developed and it was 
noticed that he was cross-eyed. He had 
had several attacks diagnosed as en- 
cephalitis, and numerous generalized 
convulsions. He did very poorly in 
school and was not cooperative. On 
examination typical adenoma sebaceum 
of the face was found. There was a 
convergent strabismus. The vision of 
the right eye was 20/20 — 2 and of the 
left eye 20/400 eccentrically. The right 
fundus showed a large flat whitish area 
below the disc and a smaller similar 
area above the disc in which there were 
a few cysts. The left fundus showed 
three tremendous cystic swellings, one 
on the disc and one above and below 
macula. Roentgenograms of the 


skull showed several calcified areas, 
probably in the choroidal plexus. An 
electroencephalogram was suggestive 
of a neoplasm. John C. Long. 

Edgerton, A. E. Herpes zoster oph- 
thalmicus. Trans. Amer. Ophth. Soc., 
1942, V. 40, pp. 390-439. 

This exhaustive treatise on. the sub- 
ject of herpes zoster ophthalmicus re- 
views the literature of the subject, in- 
cluding the history of the disease. The 
present status of the subject is out- 
lined under the following headings: 
anatomy, age, sex, seasonal occurrence, 
exposure, prodromal symptoms, pain, 
vesicles, lymphatic glands, eyelids, con- 
junctiva, ocular complications, corneal 
anesthesia, cornea, intraocular tension, 
iris, sclera, nasal nerve, lacrimal nerve, 
facial nerve, sympathetic disturbances, 
Argyll Robertson pupil, sympathetic 
ophthalmia, exophthalmos, muscle 
paralysis, third nerve, third, fourth, and 
sixth nerves, bilateral cases, recurrent 
cases, optic-nerve involvement, other 
nerve involvement, types (epidemic and 
symptomatic), chicken pox, herpes sim- 
plex, pathology, optic nerve, retina and 
choroid, glaucoma, adjoining ganglia, 
spinal fluid and blood, prognosis, diag- 
nosis, treatment, and conclusions. 

The author reports his own cases and 
his experiences in diagnosis and treat- 
ment. In conclusion he presents a sta- 
tistical analysis of the composite clini- 
cal and pathologic picture as gleaned 
from the literature. (Extensive bibliog- 
raphy.) David O. Harrington. 

Magalhaes, Octavio de. Scorpionism 
and visual apparatus. Arquivos Brasi- 
leiros de Oft., 1942, v. 5, June, pp. 141- 
142. (Abstract from O Hospital, 1942, 

V. 21, no. 5, May.) 

The article is a survey of the action 
of this poison upon animals and man. 
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from the point of view of the eye. In 
mild cases there are no changes in the 
visual apparatus, but in severe or medi- 
um cases the ocular changes are 
marked. They may include changes in 
neuromotor control, inducing nystag- 
mus, convergent strabismus, palpebral 
ptosis, conjugate deviation of the eyes 
and the head, and disturbances of the 
intrinsic musculature of the eye in the 
form of mydriasis or miosis ; sensory 
disturbances in the form of blindness 
or diminution of vision ; and finally dis- 
turbances of the vascular and secretory 
apparatus of the eye, with lacrimation, 
bluism coloring of the sclera, and ret- 
inal hemorrhages. 

Animal experiments are recorded. 
The author also reports a case of 
poisoning in a child of two years who 
had been stung by a scorpion. In this 
case, in spite of every attempt at treat- 
ment, including antiscorpionic serum, 
the child developed a generalized hy- 
persecretion, accompained later by blue 
coloring of the scleras and terminating 
in steady deterioration of the general 
condition, with acute pulmonary edema 
and death. The original article is said 
to contain a fairly abundant bibliogra- 
phy. (Abstract in Portuguese 

by Alfredo Rocco.) 

Marburg, Otto. Inclusion bodies and 
late fate of ganglion cells in infantile 
amaurotic family idiocy. Arch, of Neu- 
rology and Psychiatry, 1943, v. 49, May, 
p. 708. 

The author investigated the patho- 
logic changes in infantile amaurotic 
family idiocy. He discovered the exist- 
ence of inclusion bodies as well as se- 
vere secondary cell changes. The inclu- 
sion bodies are partly argentophilic and 
partly argentophobic, depending on the 
kind of fat which forms their basis. 
They are usually associated with con- 


vulsive states, or myoclonia. According 
to their origin the inclusion bodies may 
be differentiated into three types. One 
type is derived from fat, another type 
from changes in the axons and fibrils, 
and the third type is formed by nuclear 
excretion. Only the first two types are 
associated with amaurotic family 
idiocy, and only they can be considered 
as evidence of degenerative metabolic 
processes, while the third type is seen 
in infectious diseases. 

Every ganglion cell has a functioning 
part, the fibrils, and a vegetative part, 
the cell plasma. In amaurotic family 
idiocy the fibrils remain for a long time 
intact, and the severe changes in the 
plasma may produce few clinical signs 
and symptoms. Only in diseases of 
longer duration, when the fibrils, too, 
become deranged, do we find corre- 
sponding severe clinical signs. The 
atonic asthenia is due to cholinergic 
and adrenergic factors, obviously the 
result of changes in the thymus and 
the adrenals. It is similar to the as- 
thenia found in myasthenia and in Ad- 
dison’s disease. R. Grunfeld. 

Paulo, A., Jr. Ophthalmopathies of 
tuberculous nature. Arquivos Brasi- 
leiros de Oft., 1942, v. 5, June, pp. 101- 
117. 

This is an inaugural address deliv- 
ered in the Escola Paulista de Medi- 
cina. It reviews the general subject of 
ocular tuberculosis, with numerous ref- 
erences to the literature, and with spe- 
cial discussion of phlyctenulosis, hem- 
orrhage into the vitreous, and the dis- 
ease known as Boeck’s sarcoid. Of the 
last condition the author cites an indi- 
vidual case, in a woman of 45 years. 
There were deep orbital pains on the 
right side, which were said to have 
existed since sudden loss of vision some 
time previously. The left eye had tern- 
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porary obcurations of vision, and 
showed a 50-percent loss of visual 
acuity. There were nodules in the eye- 
lids, in the frontal region, in the ala of 
the nose, and in the right malar region. 
After a month of treatment with tuber- 
culin, all the subcutaneous nodules un- 
derwent absorption. In the course of a 
year glaucoma developed in each eye, 
and antiglaucomatous sclerectomies 
were performed. The right eye retained 
its vision, but the left eye became en- 
tirely blind. W. H. Crisp. 

18 

HYGIENE, SOCIOLOGY, EDUCATION. 

AND HISTORY 

Belfort Mattos, W. Need for medi- 
cal syndicalism among the oculists. 
Arquivos Brasileiros de Oft., 1942, v. 
5, June, pp. 137-141. 

This address, delivered upon taking 
over the presidency of the Ophthalmo- 
logical Society of Sao Paulo, Brazil, 
talks very frankly of the inadequac)^ of 
the economic status of ophthalmology 
in Brazil. In that country there are not 
more than 800 ophthalmologists for a 
population of about 40 million. Al- 
though the Brazilian law requires syn- 
dicalization (a sort of trade union de- 
velopment) of physicians, the ophthal- 
mologists are said to make little use of 
this means of coordinated effort. The 
author complains that, in the very 
proper desire of obtaining a good clien- 
tele and good economic standing, the 
new oculist, like other young physi- 
cians, seeks the poorly remunerative 
work of so-called benefit societies, or of 
insurance companies, or sacrifices all 
his mornings to the advantage of those 
exploiters of medical services, the char- 
ity clinics. The young oculist argues 
that he is there to learn and practice, 
forgetting that in all professions the 
^■pprentice also is paid for his work. 


Frequently he works for an older col- 
league. He begins to run hither and 
thither in an automobik bought on 
"easy payments", to appear in medical 
gatherings and take part in discussions 
and dinners, and competes for the post 
of junior helper to the junior assistant 
in a charitable institution, in order to 
be able to use that position as an ad- 
vertisement at the head of his prescrip- 
tion blanks, which he gets printed by 
some drug con’cern. The oculist neglects 
the smaller communities, preferring to 
remain in the large cities. 

These and many other things Belfort 
Mattos says in order to demonstrate 
that within the Ophthalmological So- 
ciety of Sao Paulo, side by side ivith 
the study and development of Brazilian 
ophthalmolog}’-, ophthalmologists can 
and should strive for a better economic 
and social condition of their specialty. 

W. H. Crisp. 

Chance, Burton. A survey of the 
state of ophthalmology in Philadelphia 
at the time of the founding of the Sec- 
tion on Ophthalmology at the College 
of Physicians. Amer. Jour. Ophth., 
1943, v. 26, Nov., pp. 1164-1170. 

De Brito Conde, Herminio. Inaugu- 
ral address of the course on ocular 
hygiene. Arquivos Brasileiros de Oft., 
1942, V. 5, June, pp.T17-130. 

The author, who is General Secre- 
tary of the Brazilian National League 
for the Prevention of Blindness, deliv- 
ered the opening address in a series 
organized by the Brazilian General 
Secretariat of Health and Assistance. 
He insists on the need for an ocular con- 
science, cites from the literature classi- 
cal examples of the influence of %dsual 
disturbance upon the career of the indi- 
vidual (especially with regard to an 
author named Machado de Assis), and 
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supports the belief that continuous 
near work may induce or, aggravate 
pathological ocular conditions. 

W. H. Crisp. 

Lowenfeld, Berhold. Partially seeing 
children in schools for the blind. Out- 
look for the Blind, 1942, v. 36, Dec., p. 
287. 

This article is a survey of the admis- 
sion requirements of partially seeing 
children for admission into schools for 
the blind. Legal requirements with re- 
gard to amount of vision are given and 
also the amounts of vision actually 
recognized for admission into various 
schools. Questionnaires returned by the 
schools furnished the information. 

In most states a definite specification 
in regard to the amount of vision is not 
included in the legal requirements for 
admission. In 88 percent of the schools 
it is found impossible to adhere to a 
strict definition of blindness in dealing 
with admissions. The author explains 
the factors which cause requirements 
to vary. Francis M. Crage. 

Norris, M. A. Review of cases ad- 
mitted on the eye service at the Riley 
Hospital from 1936 to 1942. Jour. In- 
diana State Med. Assoc., 1942, v. 36, 
May, p. 239. 

The cases admitted to the hospital 
during this six-year period included 
114 congenital anomalies, 54 injuries, 
fiv’’e retinal detachments, 126 inflamma- 
tory conditions, 15 tumors, and 212 
cases of strabismus. In the reviews are 
noted the important findings, ideal 
aims, and the general treatment em- 
ployed in some of the cases. 

Francis M. Crage. 

Oak, Lura. The Massachusetts vi- 
sion test, an improved method for 
school vision testing. Amer. Jour. Pub- 


lic Health etc., 1942, v. 32, Oct., pp. 
1105-1109. See Section 1, General meth- 
ods of diagnosis. 

Sloane, A. E., and Gallagher, J. R. 
A summary of findings at the eye ex- 
amination of preparatory-school boys. 
Amer. Jour. Ophth., 1943, v. 26, Oct., 
pp. 1076-1083. (4 tables, references.) 

Woods, A. C. The story of the Red 
Cross Institute for the Blind (1918- 
1925) in relation to the present prob- 
lem of the war-blinded. Amer. Jour. 
Ophth., 1943, V. 26, Oct., pp. 1011-1024. 
(References.) 

19 

ANATOMY, EMBRYOLOGY, AND COM- 
PARATIVE OPHTHALMOLOGY 

Browman, L. G., and Ramsey, F. 
Embryology of microphthalmos in rat- 
tus norvegicus. Arch, of Ophth., 1943, 
V. 30, Sept., pp. 338-351. 

There are a number of influences 
which affect and arrest the eye in its 
embryonic growth; for example, me- 
chanical injuries, or abnormal pres- 
sures; infections, toxicoses, vitamin or 
other nutritional deficiencies, metabolic 
and endocrine disturbances in the 
mother ante partum, and interference 
with the blood supply to the embryo or 
to the developing primordia. Certain ab- 
normalities of the eye have been shown 
to be inherited. 

In order to study the heredity, the 
authors started with a female rat with 
bilateral microphthalmos and mated 
her with a normal-eyed litter mate ; 
one microphthalmic animal appeared. 
Brother-sister matings of this strain 
were continued in an attempt to in- 
crease the proportion of small-eyed 
animals. 

The average percentage of microph- 
thalmic rats increased from a low of 19 
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to over 85 in the seventh generation. 
It is of interest to note that no litter 
in which all animals had some degree 
of microphthalmos was observed until 
the seventh generation. In this genera- 
tion 7 of 20 females produced litters in 
which all of the young exhibited some 
degree of microphthalmos. In the pres- 
ent investigation 22 si.xth-generation 
microphthalmic females were used to 
obtain 51 embryos and fetuses. 

The development of the normal eye 
in a series of embryos from the mi- 
croplithalmic females was followed from 
the optic-vesicle stage to the stage just 
before delivery. A table of this develop- 
ment is given. Only two brain anoma- 
lies associated with microphthalmos 
were observed. Autopsy disclosed that 
the optic nerves were missing in 19 of 
48 adult rats with apparently normal- 
sized eyes, and with no opacities or 
other abnormalities. The peculiar as- 
sociation of absence of the hyaloid 
artery with a well-developed annular 
blood supply probably accounts for the 
appearance of a normal eyeball without 
an optic nerve. 

In none of the lO.S-to-12-day-old em- 
bryos studied did the optic vesicle and 
the optic cup reveal abnormalities. It 
would therefore seem that the critical 


period in the formation of microph- 
thalmos in this strain of rats is at the 
time of formation of the embryonic 
blood supply to the eye, namel)’’, at 12 
to 13 days. Other structures in the eye 
and orbit were also involved. (8 figures, 
35 references.) 

Ralph W. Danielson. 

Gregory, P. W., Mead, S. W., and 
Regan, W. M. A congenital hereditary 
eye defect of cattle. Jour, of Heredity, 
1943, V. 34, April, p. 125. 

Inbreeding experiments with Jersey 
cows, designed to fix the factors for 
high milk and butterfat production, 
have brought out a recessive change in 
the form of a congenital type of cata- 
ract. This was found in pure-bred Jer- 
seys at the University of California. 
The lenses were smaller than normal 
and were dislocated. Ophthalmologic 
studies made included microscopic sec- 
tioning of affected eyes, 

Francis M. Crage. 

Sverdlick, Jose. Observations on the 
structure of the retinal cells. Arch, de 
Histologia Normal y Patological, 1943, 
V. 1, March, 13 pp. (See Section 10, 
Retina and vitreous.) 
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Miscellaneous 

Argentina. The Argentine Committee for 
the Prevention of Blindness and Trachoma has 
appointed the following physicians to the Board 
of Directors for 1943-1944: Dr. J. Lijo Pavia, 
president; Pio Pandolfo, first vice-president; 
Enriquo Monchet, second vice-president ; Carlos 
R. ^ Porto, treasurer ; Dudley S. Drabble and 
Buido S. Longoni, secretaries. 

The Argentine Ophthahnological Society 
held a theoretical-practical course on strabismus 
under the supervision of Dr. Jorge Malbran. 
The course consisted of a series of five lectures 
held at the Argentine Medical Association and 
three surgical demonstrations held in the Santa 
Lucia Ophthalmic Hospital. The subjects in- 
cluded in the course were : Mechanics of ocular 
movements; Binocular vision; Fusion; Disturb- 
ances of muscular equilibrium; Latent strabis- 
mus or heterophorias ; Vision of the patient 
with strabismus ; Etiopathogeny of strabismus ; 
Convergent and divergent strabismus; Oblique 
strabismus; Treatment of strabismus; Paraly- 
ses of the extrinsic muscles of the eye ; Paraly- 
ses of the third pair of supranuclear paralyses. 

Brazil. The Ophthalmic Board of Examina- 
tion in Brazil (Consellio Nacional de Oftal- 
mologia) has awarded certificates of proficiency 
to nearly 150 phj^sicians in all the territory 
of Brazil. 

Permanent postgraduate course for ophthaU 
inologisis. After holding postgraduate courses 
for seven years which have been fairly well 
attended by physicians from Sao Paulo, the 
interior, and even from neighboring countries, 
the Ophthalmological Clinic of the Escola 
Paulista de Medicina instituted the first per- 
manent postgraduate course for ophthalmolo- 
gists in June of the year 1943. The course will 
be so arranged that students can begin practical 
ophthalmolog}^ after concluding their studies. 
The lectures will be given in the presence of 
patients in the large specialized centers, so 
that the student can take an active and imme- 
diate part in propedeutics and surgery, accom- 
panied by theoretical explanations on diagnostic 
. fundamentals and prognosis. Those who wish 
to take only part of the course may do so after 
arrangements have been made with the secre- 
tary. The course can be started bj’ the student 
at any time, thus making it easier for visitors 
from the interior to make a profitable stay in 
Sao Paulo. 


Mexico City. The Hospital Infantil in Mexi- 
co City was opened to the public on May 29, 
1943. This building is the second to be com- 
pleted in the new Medical Center now under 
construction. The building is of concrete and 
has six floors, with a capacity of SSO beds for 
children of all ages, from newborn infants to 
children 14 years of age. There is an ophthal- 
mologic department as well as departments of 
pediatrics, orthopedic surgery, and so forth. 
The unit will be used also as a teaching depart- 
ment for the medical school of the National 
University, and has lecture rooms, classrooms, 
and students' laboratories located in the build- 
ing. The Hospital is under the direction of Dr. 
Federico Gomez, a prominent pediatrician, who 
has been interested for many years in the con- 
struction of a children’s hospital in Mexico 
City. 

In the September-October number of the 
Transactions of the American Academy of 
Ophthalmology and Otolaryngology, Dr. Harry 
S. Gradle has an article on the historj' of the 
Pan-American Congress of Ophthalmology 
since its inception in 1939 to the first meeting 
of the Congress in Cleveland, Ohio, on October 

11 and 12, 1940. The meeting followed directly 
upon the close of the meetings of the Academy. 
The article ends with the enumeration of the 

12 fellowships granted by the Kellogg Founda- 
tion, which in normal times will be allotted to 
the different countries as follows: Argentina, 4; 
Bolivia, 1;. Brazil, 6; Chile, 2; Colombia, 1; 
Costa Rica, 2 ; Cuba, 2 ; Dominican Republic, 1 ; 
Ecuador, 1; El Salvador, 1; Guatemala, 2; 
Haiti, 1; Honduras, 2; Mexico, 2; Nicaragua, 

1 ; Panama, 2 ; Paraguay, 1 ; Peru, 1 ; Puerto 
Rico, 1 ; Uruguay, 1 ; Venezuela, 1. 

Guatemala. The Girl Guides help in the 
local sight-saving activities by teaching the 
Braille method and conducting a clinic for the 
blind, A free clinic, in charge of Dr. Pacheco 
Luna, is shortly to be opened in the Casa del 
Nino. The 800 children who attend that insti- 
tution will have their eyes examined when they 
enter at the age of one year, and regularly 
thereafter until they leave at the age of seven 
years. Both of these institutions are supported 
by the International Association of Lions. 

Societies 

Second Pan- American Congress of OphthaU 
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mology, scheduled to be held in Montevideo, 
Uruguay, November 4 to 9, 1943, lias been 
postponed on account of conditions entailed by 
the war until the year 1944. 

BraciL Two ophthalmological societies have 
renewed their Board of Directors for 1943- 
1944. TJic Ophthalmological and Otolarjmgo- 
logical Society of Rio Grande do Sul elected 
Dr. J. G. Valentun, president; Dr. G. Torres, 
vice-president; Dr. Alfredo Schermann, first 
secretary; and Dr. J. P. Correa Soares, treas- 
urer. 

The Brazilian Society of Ophihahnology, Rio 
dc Janeiro. At the December, 1942, meeting 
of the Societ}', the following papers were pre- 
sented: Myopia due to the use of sulfanilamide, 
by Prof. Paulo Pimentel ; A ease of retinal 
changes in tuberous sclerosis, by Dr. Ediibcrto 
Campos. 

The Sao Paulo Ophthalmological Society. 
The following papers were presented at the 
February, 1943, meeting: Therapeutic sugges- 
tions in three eases of uveitis, by Dr. Candido 
da Silva; (1) Anti-infectious action of the sul- 
fanilamide drugs on the eyeball, and (2) Epi- 
demic kerato-conjunctivitis and its actual im- 


portance, by Dr. Moacyr E. Alvaro. 

Afcxican Society of Ophthalmology and 
Otolaryngology, At the September, 1943, meet- 
ing of this Society the following papers were 
presented: The problem of pupillary occlusion 
and its treatment, by Dr. H. Fernandez Isassi; 
7'Jic treatment of cancer of the larj’nx, by Dr. 
L. Vaquero. 

pEnSONALS 

A number of students from Latin America 
arc now studying ophthalmology in the United 
States for periods of six months to one yezr. 
Those known to the editor are: In New York— 
Drs, Ed. Garduna of Mexico, now at the New 
York Eye and Ear Infirmar}'; Drs. Scapini of 
Costa Rica, Vasquez of Paraguay, and Olmos 
of Mexico, at the Eye Institute of Columbia 
University; and Dr. Silva, in Chicago, at Dr. 
Gifford's clinic. 

Dr. Conrad Berens, secretary of the Inter- 
national Congress of Ophthalmology, has been 
appointed to two new posts : Professor of 
clinical ophlhalmolog}' at Columbia University's 
College of Physicians and Surgeons, and Civil- 
ian consultant in ophthalmology^’ to the Office 
of the Air Surgeons. 


NEWS ITEMS 

Edited by Di<. Donald J. Lvle 
904 Carew Tower, Cincinnati 2 

News items slioiild reach the editor by tlic twelfth of the month 


Deaths 

Dr. Philip A. Delavan, Saint Paul, Minne- 
sota, died September 12, 1943, aged 44 years. 

Dr. Homer F. Wonders, Philadelphia, Penn- 
sylvania, died August 27, 1943, aged 66 years. 

Dr. Charles A. Wynn, Greensburg, Penn- 
sylvania, died August 20, 1943, aged 74 years. 

Dr. William B. Anderson, Brovvnwood, Tex- 
as, died July 6, 1943, aged 80 years. 

Dr. William K. Foote, Omaha, Nebraska, 
died July 22, 1943, aged 72 years. 

Dr. John J, Finerty, Derby, New York, died 
September 18, 1943, aged 77 years. 

Dr, Charles H. McArthur, Rome, Georgia, 
died August 2, 1943, aged 47 years. 

Dr. Walter S. Moyer, Sayre, Pennsylvania, 
died July 18, 1943, aged 70 years. 

Dr. George H. Bell, New York, New York, 
died October S, 1943, aged 77 years. 

Dr. Francis G. Speidel, Washington, D.C., 
died August 30, 1943, aged 51 years. 

Dr, Alexander W. Stirling, Baldwin, Georgia, 
died August 16, 1943, aged 85 years.^ 

Dr. Walter W. Watson, Philadelphia, Penn- 
sydvania, died August 13, 1943, aged 69 years. 


Dr, Wilston Johnston, Portland, Oregon, 
died August 15, 1943, aged 52 y^ears. 

Dr. Omar L. Cox, lola, Kansas, died August 
22, 1943, aged 76 years. 

Dr. Melvin K. Hen^3^ Philadelphia, Penn- 
sylvania, died August S, 1943, aged 72 years. 

Dr. Frederick H. Martin, Liber tyville, WL 
nois, died August 18, 1943, aged 71 years. 

Dr. Edwin S. Moss, Williamsburg, Ken- 
tucky, died August- 23, 1943, aged 83 y^ars. 

Dr. George H. Walker, Winona, Minnesota, 
died July 2, 1943, aged 63 years. 

Dr. John J. Brennan, Worcester, Massachu- 
setts, died August 26, 1943, aged 79 years. 

Dr. A. W. Martin, Bogalusa, Louisiana, died 
October 6, 1943, aged 61 j^ears. 

Dr. Frederick W- Mitchell, Houlton, Maine, 
died September 5, 1943, aged 69 years. 

Dr. Simeon A. Daudelin, Worcester, Massa- 
chusetts, died August 28, 1943, aged 73 years. 

Dr. Carl Barck, Saint Louis, Missouri, died 
October 2, 1943, aged 86 years. 

Dr. Benjamin J. Butler, East Providence, 
Rhode Island, died September 18, 1943, aged 
69 years. 
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Dr. George R, Gowen, Walla Walla, Wash- 
ington, died September 2, 1943, aged 61 years. ' 
^ Dr. Ellwood Harlow, New York, New York, 
died September 22, 1943, aged 70 years. 

Dr. Frank J. Walz, Wilkinsburg, Pennsyl- 
vania, died August 2, 1943, aged 72 3 ^ears. 

.Dr. Thomas A. Poole, Washington, D.C., 
died October 5, 1943, aged 72 years. 

Dr. Ernst G. Sass, Lidgerwood, North Da- 
kota, died September 15, 1943, aged 73 years. 

Dr. Otis F. Simonds, -Cleveland, Ohio, died 
September 26, 1943, aged 61 years. 

Dr. David F. Waide, New Orleans, Louisi- 
ana, died September 14, 1943, aged 60 years. 

Dr. Edwin W. Grubb, Akron, Ohio, died 
September 23, 1943, aged 73 years. 

Dr. Albert J. Guerinot, Pittsburgh, Penn- 
sylvania, died September 18, 1943, aged 66 
years. 

Dr. Edwin S. Leach, Junction City, Kansas, 
died September IS, 1943, aged 76 years. 

Dr. John M. McGrath, Saint Louis, Mis- 
souri, died September 21, 1943, aged 48 years. 

Dr. Joseph E. Miller, Los Angeles, Califor- 
nia, died September 13, 1943, aged 54 j^ears. 

Dr. Samuel J. Ottinger, Philadelphia, Penn- 
sylvania, died September 15, 1943, aged 80 
years. 

Dr. James L. Rogers, Spokane, Washington, 
died September 3, 1943, aged 65 years. 

Miscellaneous 

The Rochester Orthoptic Center (approved 
by the Monroe County Medical Society) offers 
a course for orthoptic technicians. Young wom- 
en desirous of making orthoptics a career and 
of preparing for the examinations of the Amer- 
ican Orthoptic Council may get full particulars 
from Mrs. Margaret Lundean, Orthoptic Tech- 
nician, 31 North Goodman Street, Rochester, 
New York. 

The McMillan Hospital was opened for eye, 
car, nose, and throat patients on October 15th. 
This is the only specialty hospital for diseases 
of these organs in Saint Louis. The present 
capacit 3 »^ is 105 beds. Two additional floors are 
to be used at present for neuro-pS3xhiatric pa- 
tients. These contain 55 beds. This space may 
be available in the future for ophthalmic and 
otolaryngologic patients if it is needed. 

The first floor and the basement of the build- 
ing have been occupied b 3 ’’ the ophthalmolog 3 '’ 
and otolaryngology departments, respectiveb^ 
for 13 j^ars. TJie second floor contains four 
operating rooms and one large lecture room. 
The 3d and 4th floors are now used for neuro- 
pS3xhiatr3' and the 5th, 6th, and 7th floors for 
eye, ear, nose, and throat. The six floors above 
these are for research laboratories of the Oscar 
Johnson Institute, internes' quarters, occupa- 
tional therap 3 ’’, squash courts, and offices of 
departmental chiefs. 


The fifth floor is the ward floor of 49 beds. 
There are one 10-bed division, two 7-bed, two 
6-bed, one 5-bed, and four 2-bed rooms for 
semi-private patients. The sixth floor is for 



The jMcMillan Hospital and the Oscar 
Johnson Institute. 

semi-private patients and the seventh for full 
private patients. 

The Gill Memorial Eye, Ear, and Throat 
Hospital will hold its eighteenth annual spring 
graduate course in ophthalmology and oto- 
]aryngolog 3 ^ beginning April 3, 1944. The fol- 
lowing will participate in the program: Drs. 
Paul HoJinger, A. C Hilding^ M. H. Lurie, 
Beverl 3 ^ Douglas, A. D. Ruedemann, Harold 
Falls, Ra 3 TOond Ingalls, Milton Berliner, David 
G. Cogan, Paul Chandler, Eugene Blake, J. S. 
Shipman, Lfajor Jerome Hauser, Admiral Ross 
T. Mclntire, and Surgeon-General Thomas Par- 
ran. 

The next examination held by the American 
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Board of Oplilhalmolog)^ will be April 1, 1944, 
in Chicago. 

The Department of Ophthalmology, George 
Washington University School of Medicine, 
held its semiannual meeting on December 4th 
presenting the following program: ‘‘Anomalies 
. of the discs^^ by Drs. William T. Davis and 
^Ernest A. W. Slicppard; “Pemphigus conjunc- 
livac“ by Dr, Edgar L. Goodman; “Bilateral 
amblyopia following crushed chest” by Dr. Ron- 
old A. Cox; “Retinal detachment in childhood” 
by Dr. Frank D. Costenbadcr; “Foreign body 
in cataractous lens located by Vogt X-ray tech- 
nique” b}^ Dr. Richard W. Wilkinson; “Mela- 
noma of the choroid” by Dr. Sterling Bockoven ; 
and “Hypertensive retinopathy” by Dr, Carnion 
R. Naples. Colonel Frederic H. Thorne (MC), 
U.S.A., spoke on “Military aspects of ophthal- 
molog}%” and Dr. Davis, professor of ophthal- 
mology at the medical school, gave an illus- 
trated lecture on “Differential diagnosis of the 
vertical motor anomalies.” 

Societies 

At the eighth annual meeting of the Indus- 
trial H 3 "giene Foundation held at the Mellon 
Institute, November 10th and 11th, Dr. Charles 
F, Kutscher, Pittsburgh, spoke on “How the in- 
halation of some chemicals affects the e^^c.” 

The first of a series of postgraduate confer- 
ences, held by the eye section of the Philadel- 
phia County Medical Society on November 4th, 
consisted of a discussion of “The diagnosis of 
corneal diseases” by Dr. Alfred Cowan and a 
paper on “Practical points in the refraction of 
the eye” by Dr. Sidney L. Olsho. The following 
ophthalmologists will participate in the series: 
Wilfred E. Fry, Isaac S. Tassman, George F. 
J. Kelly, Edmund B. Spaeth, Walter I. Lillie, 
James S. Shipman, Francis H. Adler, and Louis 
Lehrfeld. 

The twenty-sixth meeting the Reading Eye, 
Ear, Nose, and Throat Society was held 
Wednesday, November 17, 1943. Dr. Warren S. 
Reese of Philadelphia read a paper on “Re- 
marks., concerning ophthalmic surgery.” It was 
announced that Dr. Pearl E. Hackman had 
been .'commissioned Surgeon Reserve in the 
U. S. Public Health Service. Her rank is 
equivalent to that of a Lieutenant Commander 
in the Navy. 


Tlic regular meeting of the Washington, 

, D.C, Ophthalmological Society was held on 
November IS, 1943. The guest speaker was Dr. 
James S. Shipman of Wills Eye Hospital, Phila- 
delphia, who discussed “Treatment of retinal 
detachment.” Case reports on “An unusual case 
of corneal dystrophy” and “Subconjunctival dis- 
location of the lens” were presented by Dr. 
Joseph Dcssoff and Dr. J. B. Peebles, respec- 
tively. 

The new ofiicers of the Society are Dr. 
Sterling Bockoven, president; Dr. Harold R. 
Downey, vice-president ; and Dr. John R. Lloyd, 
secretary-treasurer. 

The Ophthalmological Society of Egj'pt, to 
encourage scientific ophthalmic work, has of- 
fered the grant of a prize, the ophthalmic gold 
medal, for the most valuable contribution 
brought up before the Annual Congress of the 
Society, according to a recent bulletin from 
the headquarters in Cairo. 

Personaes 

Dr. Daniel B. Kirby, professor of ophthal- 
molog^v, New York University, was guest speak- 
er at the October meeting of the Cleveland 
Ophthalmological Club. His subject was 
ract surgery” and the lecture was illustrated 
with beautiful lantern slides and movies. 

Dr. Michel Loutfallali announces the open- 
ing of offices for the practice of ophthalmology 
at 1826 State Street, Santa Barbara, California. 

Drs. H. Rommel Hildreth and Carl C. Beis- 
barth were recently promoted to assistant pro- 
fessors of ophthalmology at the Washington 
University School of Medicine, Saint Louis. 

Dr. Peter C. Kronfeld was appointed asso- 
ciate professor of ophthalmology at the Univer- 
sity of Illinois College of Medicine, and also 
director of education (e 3 '’e) in the Illinois Eye 
and Ear Infirmary. 

Western Reserve University School of Medi- 
cine, Cleveland, celebrated its one hundredth 
anniversary the week of October 24th. Among ^ 
the guest speakers was Dr. Daniel B, Kirby who . 
presented a paper on “One hundred years of 
progress in cataract surgery.” 
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TARSOCONJUNCTIVAL SLIDING-GRAFT TECHNIQUES FOR 
EYELID RECONSTRUCTION* 


H. Saul Sugar, Maj. (MC), A.U.S. 

Vancouver, 


Since the introduction of Hughes’s^ 
method for reconstruction of the lower 
lid, it has been the most frequently em- 
ployed method for defects involving the 
entire lower lid. In partial defects in- 
volving both skin and conjunctival sur- 
faces, and under certain circumstances 
in complete defects, some of the other 
lid-splitting methods may, however, be 
more advantageous. These methods have 
therefore been assembled and briefly de- 
scribed. Included among them are the 
special techniques used in two types of 
cases by the author (figs. 8 and 11). 
These techniques may be of particular 
value in war injuries in which lid lesions 
frequently involve both skin and conjunc- 
tival surfaces. 

The first lid-splitting technique for eye- 
lid reconstruction was 'introduced by 
Landolt- in 1881. This method was used 
to obtain skin to cover defects in the 
lower lid in cases in which part of the 
conjunctiva remained. The upper lid was 
split into a tarsoconjunctival layer and a 
skin-orbicularis layer and the free bord- 
ers freshened (fig. 1). The conjunctival 
layer remaining in the lower lid Was in- 
serted between tlie two layers of the up- 
per lid, and tlie skin of the upper lid was 
sutured to the skin edge of tlie defect. 
Later the tissues were split to form two 
lids. Four years later LandolF described 


. * From the Eye Clinic, Barnes General Hos- 
pital (U. S. Army). 


Washington 

a method (fig. 2) whereby lids were re- 
constructed in a case in which only half 
of the upper lid remained. The upper- 
lid remnant was split and the marginal 
cutaneous surface freed of epithelium. 
The edge of the lower lid remnant was 
split and the skin layer of the upper 
lid inserted between the two layers of the 
lower lid and sutured. Later the tissues 
were split to form two lids. No cilia were 
transplanted. 

A second useful lid-splitting technique 
for partial lower-lid reconstruction was 
introduced by Kollner^ in 1911. By this 
method (fig. 3), the upper lid is everted 
and an incision made through the con- 
junctiva and tarsus 2 mm. from, and par- 
allel to, the lid margin, and sufficiently 
long to correspond to the defect in tlie 
lower lid. At both ends of the incision 
a vertical incision is made through the 
conjunctiva and tarsus, extending up- 
ward toward the fornix. This tarso- 
conjunctival flap is undermined-, pulled 
down, and sutured in place in the lower- 
lid defect. The skin defect in the lower 
lid is filled with either a free or pedicle 
graft. Temporary lid-margin sutures are 
placed on either side of the defect area. 

Kuhnt's automarginoplastic operation® 
is another procedure which may be ex- 
tremely useful, particularly in cases of 
tumor of tlie lid-margin. The skin around 
tlie mass is incised in the form of an 
arch (fig. 4)., On the conjunctival surface 
two incisions are made through cor^- 
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Figs. 1 and 2 (Sugar). Landolt’s method for .repairing Jid defects. Fig. I. Repair of lower lid. A, 
outIir?e of incisions; B, result of repair; C, Jid-sphtting stage. 


Fig. 2. A, outline of incisions; B. result of repair; C. lid-spIitting stage. 



EYELID RECONSTRUCTION 



Fig. 3 (Sugar). Kellner's method. A, outline of incisions; B, result of repair; 
C, hair-bearing graft implant; D, lid-separation stage. 
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junctiva and tarsus perpendicular to the 
lid margin, beginning at the margin of the 
lid and extending in the conjunctiva to 1 
cm. beyond the tarsus. Another incision 
is made parallel to the lid margin beyond 
the growth. The conjunctivo-tarsal flap 
thus prepared is brought toward the lid 
margin to fill tlic gap. The skin border 
is brought up and sutured temporarily 


rim. This strip of tarsocon junctiva is 
split into two flaps at a point which will 
permit the one on the side of the defect 
to approximate the conjunctival defect 
in the upper lid. This is rotated into posh 
tion in the upper-lid defect and sutured 
to the upper-lid tarsocon junctival flap. 
The remaining tarsoconjunctival flap of 
the lower lid is stretched to fill the tarso- 



Fig. 4 (Sugar). Kuhnt’s automarginoplastic operation. A, skin and tarsoconjunctival 

incisions ; B, result of the repair. 


to the upper-lid margin to fill the skin 
portion of the defect. 

For partial defects of the upper lid 
Smith® described the following procedure 
(fig. 5): An incision is made, splitting 
the remaining portion of the upper lid and 
the intact lower lid. An incision parallel to 
the margin is made in the two layers of 
the upper-lid remnant at the level of the 
upper orbital rim. A similar incision -is 
made in the tarsoconjunctival layer of the 
lower lid at the level of the lower orbital 


conjunctival defect in the lower lid, rc 
suiting from the rotation of the other 
tarsoconjunctival flap, and sutured into 
place. This leaves only the skin defect in 
the upper lid to be corrected. The skm 
flap formed from the upper-lid remnant 
is drawn over as far as possible and fixed 
to a flap made in the skin on the other 
side of the defect. 

A fourth lid-splitting operation is that 
of Dupuy-Dutemps,’^ described in 1927. 
It may be used for either partial or total 
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loss of the lower lid and in partial loss' of palpebral opening is reestablished by a 
the upper lid. In the first stage of this through-and-through incision along the 
operation, if done for correction of a ciliary border. 

lower-lid. defect, an incision, slightly The Hughes^ operation for lower-lid 
longer than the defect to be filled, is made reconstruction was described in 1937 . By 
in the intermarginal line of the upper this method (fig. 7), the upper lid is split 
lid (fig. 6). The skin-orbicularis layer along the intermarginal line to about 3 
is separated from the tarsoconjunctival mm. above the upper tarsal border. The 
layer. The latter is sutured to the con- skin of the cheek is undermined. The epi- 
junctival edge of the lower-lid stump, thelium at the free border of the tarso- 



IE ^ 

Fig, 5 (Sugar). Method described by Ferris Smith. A, outline of incisions; B, skin and tarso- 
conjunctival flap; C, rotation and suture of the flap C to edge of flap B — flap D is pulled over and 
sutured to fill the defect resulting from rotation of flap C; D, sliding flap E is formed to meet 
sliding flap A; E, the result of the surface repair. (After Smith.) 

The skin-muscle layer is dratvn down- conjunctival layer of the upper lid is re- 
ward and sutured to the skin borders of moved and the edge sutured to the con- 
the lower-lid defect. After two weeks the junctival margin remaining in the lower 
second stage is done: The skin is incised fornix. The knots are left on the conjunc- 
just beneatli tlie ciliarj' border and dis- tival surface. The skin of the cheek is 
seeled upward so tliat the skin-muscle drawm upward and attached to the an- 
layer resumes its normal position, leaving terior surface of the lower half of the 
the tarsoconjunctival la3'er in its new po- tarsus. The shin-orbicularis laj’er of the 
sjtion. The skin defect is covered with a upper lid is sutured to the anterior sur- 
gvafl. Later, in two to four weeks, the face of the upper half of the tarsus. A 
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Fig. 6 (Sugar). Dupuy-Dutemps method. A, outline of incisions; B, farsoconjunctival layer 
■ sutured to conjunctival edge of defect; C, skin layer sutured to edge of skin defect; D, skin layer 
returned to normal position in second-stage procedure; E, rotation of graft from upper Jid to 
fill skin defect; F, lid-separation stage. 







EYELID RECONSTRUCTION 


117 


subcuticular stitch is used to unite the 
two skin edges. At the end of six 
weeks a strip of hair-bearing skin is 
transplanted from the opposite brow to 
form the lower lashes, according- to the 
method of Wheeler.® After another seven 
weeks an incision is made transversely 
between the two rows of lashes to form 
the interpalpebral fissure. 

Gifford® has pointed out the need for 
leaving openings at both the inner and the 
outer canthi for drainage, instead of a 
single opening as in Hughes’s procedure. 
He also considered the intermarginal sub- 
cuticular suture unnecessary. 

Another lid-splitting operation some- 
what similar to those of Dupuy-Dutemps 
and Hughes is that apparently used by 
Imre and Blaskovics and mentioned 
briefly by Saint Martin.^® According to 
this method the upper lid is split and the 
skin of the cheek and lower-lid remnant 
undermined. Imre’s sliding flaps are 
formed by curved incisions as indicated 
in each individual case. Burow’s cutane- 
ous triangles are removed at the ends of 
these incisions as necessar)^ Such a pro- 
cedure was used by tlie author in cases of 
partial loss of the lower lid resulting 
from a war injury, with very satisfactorj’- 
results (figs. 8, 9). 

Case histories 

Case Lt. V. F. P., aged 28 years, was 
injured by enemy gun fire June 4, 1942, 
when tlie plane in which he was the bom- 
bardier attacked a Japanese ship off Um- 
nak, Alaska. An enemy shell exploded in 
tlie nose of the plane. A secondarj’- mis- 
sile lacerated the patient’s left eye and 
left lower e 3 'elid. Lacerations of tlie skin 
of tlie nose, left angle of the mouth, 
and tlie left forearm were also incurred. 
On the following day an enucleation of 
the remnants of tlie left C 3 'e was done. 
The fragments of the lower lid tliat were 
present were sutured into position, al- 


though some of them were in such con- 
dition as to make their viability question- 
able. On June 12, 1942, the patient was 
evacuated to Barnes General Hospital. 
The sutured lid remnants had sloughed 
out and some deformity of the external 



Fig. 9 (Sugar). Appearance of 
patient (case 1) before and after 
surgery. A prosthesis was inserted 
before photographing. 

canthus was present. The lateral two 
thirds of tlie lower lid were absent to 
the lower fornix. Because of a desire 
to presence tlie lacrimal punctum and the 
normal lid remnant the following proce- 
dure was done on June 18, 1942: The 
skin of the left cheek was incised and 
undermined as shown in figure 8. A 
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Burow’s triangle was removed at the end 
of each lateral curved incision. The 
more nasal skin incision was made 
nasal to the edge of the tarsal remnant 
so as to give the effect of Wheeler’s 
“halving” operation. The upper lid was 
then split into a tarsoconjunclival and a 
skin-orbicularis layer, beginning' at the 
intermarginal line and extending to about 
4 mm. above the upper tarsal border. 
The tarsus was incised vertically at the 
external can thus and at the junction of 
the inner and middle thirds to fill the de- 
fect in the lower lid. A prosthesis was in- 
serted to give the lids form. The free 
edge of the tarsal layer was denuded 
of epithelium and sutured to the conjunc- 
tiva of the lower fornix, leaving the knots 
on the conjunctival side. The skin of the 
cheek was brought up and sutured with 
three vertical silk sutures to the lower 
half of the tarsus. A subcuticular suture 
was placed beween the two cutaneous 
edges. A thin rubber drain was inserted 
at the inner canthus and at the lacerated 
outer canthus. The cilia were held up 
with collodion. A pressure dressing was 
applied. On the sixth postoperative day 
the dressing and sutures were removed. 
A small epithelial defect in the upper 
outer comer of the graft was present. 
Two attempts to place a small free partial- 
thickness skin graft over the area were 
unsuccessful because of the constant se- 
cretion from the opening at the outer 
canthus. The defect healed well of its own 
accord, however. On August 2, 1942, a 
horizontal incision was made just below 
the intermarginal adhesion, extending 
down to the tarsus. A wedge-shaped hair- 
bearing graft mm. wide at the skin 
surface was removed from the right 
brow. This was turned end for end and 
inserted into the trough in the left lower 
lid and sutured into place. The brow 
incision was closed with ’ interrupted su- 
tures. A pressure bandage was applied 


to the left lids. On September 15th, a 
through-and-through incision was made 
at the lower border of the left upper lid. 
The prosthesis was. removed. The con- 
junctival sutures and granulation tissue 
were removed, the prosthesis reinserted, 
and a dressing applied. Healing was un- 
eventful. 

Case 2. Lt. R. K. U., aged 23 years, 
received multiple shrapnel wounds from 
20-mm. cannon fire on September 11, 
1943, while serving as co-pilot on a bomb- 
ing mission over Paramushiro. One frag- 
ment, 2 b}”^ 0.5 by 1 cm. in size, passed 
through the right eyeball and entered the 
right posterior inferior' ethmoid sinus. 
The lateral third of the right lower lid 
was excised by a piece of plexiglass from 
the windshield. The eye was eviscerated 
on September 13, 1943. On October 26, 
1943, the patient was admitted to Barnes 
General Hospital. The conjunctiva was 
continuous with the skin where the lat- 
eral third of the right lower lid was miss- 
ing. The conjunctiva was clean but con- 
siderably shortened. On November 1, 
1943, the lateral third of the upper lid 
was split, and the tarsoconjunctival layer 
sutured to the freshened conjunctival 
margin of the lower-lid defect exactly as' 
was done in case 1. The skin of the cheek 
was incised and sutured to the lower half 
of the tarsus as in ease 1. No prosthesis 
could be inserted as a mold. On the sixth 
postoperative day the dressing and su- 
tures were removed. On November 22, 
1943, a hair-bearing graft, 12 mm. in 
length, from the left brow was inserted 
into an incision in the new lower lid, as 
in case 1. Three weeks later the lids were, 
split. Because of the lack of sufficient 
conjunctiva to permit insertion of a pros- 
thesis, the temporal half of the conjunc- 
tiva was split on December 23, 1943, and 
undermined to permit insertion of a mold 
and a mucous-membrane graft from the 
lower lip. A mold of the same size and 
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Fig. 9A. B (Sugar). Illustrating case 2. A, 
Appearance of the eyes before and after surg- 
ery, Sufficient time had not elapsed for training 
of lashes before patient ^Yas transferred. B, Pros- 
thetic mold used to apply mucous-membrane 
Rraft. 


shape as an artificial ej'^e was made of 
transparent acrylic by Capt. E. V. Lam- 
brechts of the Dental Department, ac- 
cording to the description by Penn and 
Brown,^^ except that, instead of perforat- 
ing the mold with steel tubes to drain 
secretions accumulated behind the mold, 
perforated extensions continuous with 
the rest of the acrylic mold were used 
(fig. 9A, B). The mold was removed in 
five da)'S, leaving a clean, well-grafted 
socket. A temporary artificial eye was 
introduced three days later preparatory to 
transferal of the patient to a center where 
a proper prosthesis could be made. 

The procedure used in these cases em- 
bodies several important principles of 
lid reconstruction including; 1, lid-split- 
ting; 2’, the use of die Imre sliding flap 
with Burow’s triangles; 3, tlie Wheeler 
hair-bearing-graft transplant to form 
lashes; and, 4, the Wheeler’- principle 
of “halving” whereby the skin and tar- 
soconjunctival layers are united at diflfer- 
cnt levels to minimize scar contraction. 

As a result of the experience with these 
cases I am convinced that tying the su- 
tures which unite the conjunctival layers 
on the conjunctival side introduces a 
source of irritation. It is possible in a 
case in which the globe is intact that a 
serious corneal ulceration may result. It 


might be wiser to place the sutures from 
the skin side and tie them after passing 
them through the undermined skin of the 
cheek at the proper level. Not only would 
the)’’ then permit earlier removal of the 
suture material but would serve instead 
of the vertical tarsus-skin sutures to hold 
the graft up to relieve tension. 

A lid-splitting method for reconstruc- , 
tion of the upper lid for carcinoma was 
described by McLean’® in 1941. By this 
method (fig. 10) two incisions are made 
through and through the normal tissue 
on each side of die growth perpendicular 
to the lid margin, and another parallel 
to the lid margin, delimiting the involved 
tissue. At each corner a Burow’s cutane- 
ous triangle is removed. The levator mus- 
cle is isolated and secured. The lower 
lid is split and the tarsoconjunctival layer 
attached to the conjunctival edge of the 
upper-lid defect after its edge has been 
freshened. An orbicularis strip from the 
upper lid is swung down over the trans- 
planted tarsus. The skin above the defect 
is drawn down and sutured to the edge 
of the skin layer of the lower lid. Later 
a hair-bearing graft is inserted, accord- 
ing to Wheeler’s method. As a final stage 
the lids are split. 

For contiguous lesions of both lids 






Fig, 11 (Sugar), Author’s case 2. A, outline of incisions; B, result of repair; C, hair-bearing-graft implants; D, lid-separation stage. 
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I have used a method (fig. 11) described 
in the following case history : 

Case 3. Pvt. R. O. B., aged 27 years, 
was admitted to Barnes General Plospi- 
tal on April 8, 1943, because of inability 
completely to close his right eye owing 
to the presence of contiguous growths 
on the margins of both right lids. The 
upper mass had been present since birth, 
the lower was first noted at the age of 
12 years; both had grown moderately 
in size. The upper mass measured 14 by 6 
mm., whereas the lower measured 6 by 
12 mm. in size. Both extended about 
mm. on the conjunctival surface. The 
pathologist’s diagnosis was papillary pig- 
mented intradermal nevi. 

On April 13, 1943, the skin was incised 
as shown in figure 11, in the same man- 
ner as followed in making McLean’s skin 
incisions except that only a small border 
of normal skin was included. Burow’s 
triangles were removed from the four 
corners. The skin was undermined be- 
yond the excised areas. The tumor masses 
were removed, leaving the tarsoconjunc- 
tival layer intact except for lyi mm. at 
its free border on each lid. The tarsi 
were incised at the lateral margins of the 
defects without going through the con- 
junctiva so that the tarsal margins could 
be sutured together without leaving a gap 
between them. The sutures were brought 
out through the flap edges and tied. The 
skin edges were then united with inter- 
rupted sutures. The sutures were re- 
moved on the fifth postoperative day. On 
April 27, 1943, horizontal incisions were 
made just above and below the intermar- 
ginal adhesion, extending along the tar- 
sus above and below. Thin hair-bearing 
grafts were removed from the left brow 
and sutured into place in the troughs. The 
brow incision was closed with interrupted 
sutures. The sutures were removed on 
May 1st, at which time collodion was used 
to direct the hairs into the proper posi- 


tion. On May 12, 1943, the lids were 
separated. Healing was uneventful. 

This procedure was planned as a com- 
bination of the methods of Kdllner and 
McLean. However, only a small amount 
of tarsus was found to be involved. In 
cases presenting more involvement of the 
tarsus, a through-and-through .vertical 
incision of the tarsus and tarsal conjunc- 
tiva should be made on each side of the 



Fig. 12 (Sugar). Appearance of patient 
(case 3) before and after surgery. 


lesion in each lid, either continuous with 
the cutaneous incisions or slightly away 
from them so as to produce the effect of 
“halving.” The incisions should extend 
for 4 mm. or more in the conjunctiva 
and a tarsoconjunctival or conjunctival 
flap formed by undermining. The con- 
junctival- or tarsoconjunctival flaps from 
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the two lids should then be united by su- 
tures that are continued through the cu- 
taneous flap margins and through small 
pieces of rubber over which the}’^ are 
tied. 

It will be noted that in both procedures 
used by the author the same four princi- 
ples were considered and may be applied 
in any case where tarsoconjunctival slid- 
ing grafts are used. These are, in reca- 
pitulation: (1) splitting the lid into tar- 


soconjunctival and skin-muscle layers; 
(2) use of Imre sliding skin flaps with 
Burow’s triangles, where indicated; (3) 
use of the Wheeler method for forming 
lashes ; and (4) use of the Wheeler 
“halving’' principle, where applicable. 
These principles may be applied in the 
repair of lid colobomas, traumatic de- 
fects, and the defects resulting from the 
removal of tumors. 

Barnes General Hospital. 
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THE DEVELOPMENT OF A SYSTEM OF INTRACAPSULAR 

CATARACT EXTRACTION 


Daniel B. Kirby, M.D. 
New 


In the descriptions of new procedures 
in intracapsular cataract surgery various 
authors have conveyed to the reader their 
particular techniques, but they have not 
given the variations and indications nec- 
essary to adapt the manipulations to the 
case in hand. They have not told what to 
do next, if a particular procedure fails to 
produce the desired result. 

The present writer has made it a habit 
to examine patients and their eyes care- 
fully, with all necessary devices, before 
operating and then to continue his obser- 
vations before and after each maneuver 
during the operation. He has looked and 
has seen what he has accomplished before 
he has proceeded to the next maneuver. 
Manipulations have been varied accord- 
ing to indications as they presented.^ 
Gradually there has been developed a sys- 
tem of intracapsular cataract extraction, 
which may be defined as an orderly array 
of thoughts on this particular subject. 
When once the decision has been made to 
remove the cataract in capsule, the sur- 
geon has a better chance of success if he 
has formulated in his own mind the pro- 
cedures which he will apply under cer- 
tain conditions and if he is prepared to 
vary them if the conditions change. ‘ 

One cannot anticipate by age, physical 
condition, nor local examination of the 
eye, even with the microscope, just how 
the operation will proceed. If all of the 
possible contingencies, emergencies, or 
complications^ have been encountered in 
practice or in teaching, and are antici- 
pated, then the unexpected becomes the 
expected and is no surprise. One may 
then assay the situation more calmly and 
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proceed with a cold and scientific ac- 
curacy of thought and precision of appli- 
cation which leads the way out of dis- 
turbing situations and even out of com- 
plications that might be distressing. 

The obsenmtions and procedures de- 
scribed in this paper have been developed 
in the course of private surgery, not with 
any idea of e.xperimentation but because 
a previously or spontaneously developed 
idea seemed to fit a particular situation, 
was applied, and was then reapplied when 
a similar situation arose. Ward or clinic 
patients in the author’s service were all 
operated upon by residents in tlieir train- 
ing in extracapsular or intracapsular sur- 
gery, as indicated in the particular case. 
No cases have been used for demonstra- 
tion purposes. 

The basis of the system 

The exposition of the system of intra- 
capsular cataract surgery in this paper 
will be chiefly concerned with the be- 
havior of the lens capsule, cortex, nu- 
cleus, zonule, and vitreous. It is neces- 
sary to consider not only the cases witli 
intact zonules in which there is appar- 
ently normal anatomic position of the 
lens and vitreous but also those in which 
there may be subluxation or luxation of 
.the lens, either through congenital mal- 
formation, degeneration, or through 
trauma. 

Intracapsular delivery of luxated 

AND SUBLUXATED LENSES 

In all cases of subluxation or luxation 
the placement of efficient corneoscleral 
sutures prior to incision is indicated. In 
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congenital cases and in certain cases in 
which minor trauma caused luxation or 
subluxation of a cataract with a fragile 
zonule, the hyaloid may be intact and it 
may be possible to remove the lens with- 
out loss of vitreous; but in severe trau- 
matic cases, the vitreous and the hyaloid 
are greatly disturbed and loss of vitreous 
is to be expected and prepared for. If 
the lens is completely free from its zonu- 
lar attachments, the ligamentum hya- 
loidea capsulare may support the lens in 
position. In clinical surgery,- in cases of 
cataract, there is little evidence that the 
ligamentum hyaloidea capsulare is any 
more than anatomic coaptation, except in 
rather rare pathologic instances where the 
hyaloid seems to be adherent to the pos- 
terior lens capsule. It is possible that in 
the normal eye there is a slight degree of 
cohesion and that this property is dimin- 
ished when the ligament degenerates with 
the development of cataract. 

Luxation of the lens into the anterior 
chamber. Differentiation of this condition 
in certain instances must be made from 
hematogenous staining of the cornea. Re- 
moval of the luxated lens in capsule from 
the anterior chamber is definitely indi- 
cated because if increased intraocular 
pressure has not already developed it 
will undoubtedl}’’ ensue. If the intraocular 
pressure is not elevated, a small peripher- 
al incision, avoiding injury to the lens 
capsule, may be made with the knife and 
tlien enlarged with scissors. The lens may 
escape as soon as the incision is large 
enough or it may be withdrawn by trac- 
tion with suitable forceps, suction cup, or 
with a loop. 

Increased intraocular pressure in cases 
of lu.vatcd lenses. If the intraocular pres- 
sure is increased, the opening of the an- 
terior segment is hazardous because of 
the crowding forward of various struc- 


tures, and the danger of hemorrhage and 
of iris and vitreous prolapse. The writer 
has not made use of his plan as yet to 
lower the intraocular pressure, in cases 
of subluxated or luxated lenses, by drain- 
age of the vitreous. He would do this, not 
by posterior scleral puncture with a knife 
but by a method which has worked well 
as a preliminary to an anterior operation 
in certain cases of glaucoma. After ex- 
posure of the sclera in the inferior tem- 
poral quadrant by conjunctival and Te- 
non’s-capsule dissections, the sclera in an 
area 10 to 12 mm. posterior to the limbus 
is trephined to the choroid. The latter 
naturally bulges into the opening. Elec- 
tro-coagulating current of intensity simi- 
lar to that used in the operation for reat- 
tachment of the retina is used to pierce 
the choroid, then the retina, then the in- 
ternal limiting membrane or hyaloid, 
whereupon the vitreous is permitted to 
escape slowly. The relations of the struc- 
tures in the anterior segment then may 
appear more normal. Even though the 
initial limbus incision may be difficult in 
a .decompressed eye, it seems to the au- 
thor that this may prove to be a better 
way out of the emergency than a primary 
anterior drainage. This procedure is re- 
corded here as an untried example of the 
preparation for an emergency in the de- 
velopment of the system of intracapsular 
cataract surgery. It is not recommended 
and it may be necessary to discard it, 
but it is nevertheless recorded for the 
sake of completeness. 

✓ 

Luxation of the lens with retention of 
its position in the patellar fossa. It is pos- 
sible, alffiough not probable, that the lens 
may remain in the patellar fossa even 
though completely free from the zonular 
attachments. The hyaloid must necessari- 
ly be intact for this condition. The lens 
may be removed by traction alone, with 
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the forceps, suction cup, or with the 
loop. 

Luxation of the lens into the vitreous. 
This condition may develop as a result 
of malformation or degeneration of 
zonule and vitreous or because of trauma 
either accidental or during the process of 
cataract surgery. Except in the last- 
named instance, the position, movement, 
or fixation of the luxated lens should 
first be carefully studied with the oph- 
thalmoscope and particularly with the aid 
of the phenomenon of fluorescence of the 
lens by suitable devices. 

If the lens will come forward when the 
patient lies face down, it may settle into 
the anterior chamber through the dilated 
pupil and then be imprisoned by the ac- 
tion of miotics, later to be removed 
through an anterior incision. If one does 
not succeed in moving the lens in this 
manner, the procedure will then depend 
upon the question of whether the vitreous 
is abnormally fluid or normally viscid. 

Luxation into fluid vitreous. If abnor- 
mally fluid, the seepage of fluid vitreous 
directly after the incision, with lowering 
of intravitreous pressure to that of the 
atmosphere, is expected. The procedure 
described by Verhoeff,® of floating a lens 
that is not adherent up to the anterior 
region of the eye, where it may be picked 
up by forceps or by loop and removed, 
should be tried. If the lens is adherent to 
the internal limiting membrane or to a 
false membrane on the retina, the prog- 
nosis for removal and restoration of func- 
tion is poor. 

Luxation into viscid vitreous. If the 
lens is luxated into viscid vitreous, there 
seems to be no option but to use the loop. 
The application of forceps or suction tip 
to lens capsule through intervening vitre- 
ous is out of the question. 


Toilet of the incision after loss of 
vitreous. A complete, wide iridectomy 
should have been made in preparation for 
loss of viscid vitreous, in cases of trau- 
matic luxation of the lens, so that when 
the preplaced corneoscleral sutures are 
tied to close the incision effectively, there 
will be no iris incarceration. It is diffi- 
cult to replace the inis pillars when viscid 
vitreous is in the incision. A miotic may 
be used to help keep the iris from be- 
coming incarcerated. Any vitreous that 
protrudes should be cut off flush with the 
incision. Careful and unhurried closure 
of the incision will help in the healing of 
such eyes. 

Subluxation of the lens. This may de- 
velop through congenital malformation, 
degeneration, or through trauma. 

Congenital malformation zuith subln.ra- 
tion of the lens. The zonule may be in- 
completely formed and may be the cause 
of unilateral or bilateral, usually sym- 
metrical, subluxation of the lens. The lens 
is small and spherical or nearly so. The 
hyaloid is usually intact and the vitreous 
self-contained, although this may not be 
true. If the vitreous and hyaloid are in- 
tact, an attempt should be made to re- 
move the lens without loss of vitreous. 
This may be accomplished as in the ex- 
perience of the author in the case of a 
woman, aged 52 years, who had an up- 
ward subluxation of the lens in the right 
eye. Preplaced appositional sutures of 
the McLean® type were inserted. A pre- 
liminary iridectomy had been made by 
another surgeon. The author’s plans in a 
similar case would be to perform only a 
peripheral iridotomy. Incision was made 
in the usual upper segment of the corneal 
limbus. The central suture was used to 
retract the corneal flap, giving a direct 
view of the lens capsule and permitting 
the blades of the intracapsular lens-cap- 
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sule forceps to be placed ever so light!}'' 
upon the capsule, to be closed, picking up 
a portion of the capsule, to draw the lens 
down so that the zonule was exposed. 
This permitted it to be stripped off the 
capsule with the aid of the rounded elbow 
of the author’s lens-expressor hook. The 
lens was thus delivered without presenta- 
tion or prolapse of vitreous. The sutures 
were tied. There was no incarceration of 
iris tissue, so that it was not necessary 
to use the iris repositor. A miotic was 
instilled. The final healing and result 
were satisfactory. The usual procedure 
in cases similar to that just described is 
to attempt to remove the lens with the 
loop. 

The zonule of the young is resistant 
and elastic. Obsen'ations have been made 
in such cases in young individuals who 
have very elastic zonules which resisted 
several attempts to withdraw the lens, the 
latter eluding the loop when nearly out of 
the eye and springing back to its original 
position as if drawn there by a very live 
elastic band. It is not known whether such 
a zonule may be stripped off by the dull 
elbow of the lens-expressor hook. If not, 
a sharper zonulotome, such as - an iris 
spatula, may be in readiness to divide 
such a zonule rather than permit the lens 
to escape from the loop. The repetition 
of the ineffective maneuver of traction 
alone in such a case is to be avoided. 

Sublu.x'ation of the lens through trau- 
ma or degeneration associated zvith cata- 
^<^ct formation. Careful examination 
should be made to determine, if possible, 
the portion of the zonule that is still in- 
lact and attached to the lens before the 
section is made. If this can be discovered, 
the incision may be placed so that the 
loop may be passed through the open 
area and not through the intact portion 
Oi the zonule; thus tlje danger of com- 


pletely luxating the lens into the vitreous 
is avoided. In many instances the intact 
area is not apparent, and is discovered 
only after the section has been made. The 
expected loss of vitreous is to be antici- 
pated with preplaced sutures and by iri- 
dectomy. Trauma that will subluxate the 
normal lens will surely disturb the vitre- 
ous greatly. If the intraocular pressure is 
increased, recourse may be had to pos- 
terior draining before the anterior inci- 
sion is made, as described previously. 

If the intact zonule is in the inferior 
position, the lens will tend to swing back- 
ward on the zonular hinge. It may be 
brought forward by the loop, which is 
passed behind it from above. If the intact 
zonule is on one side or the other, the 
loop may be rotated over the opposite 
equator of the lens to get behind the lens 
and bring it forward. If the intact zonule 
is above, a variation of the incision from 
the straight horizontal to one or the other 
oblique may be made. Then the loop may 
be passed and rotated over the equator of 
the lens. If the straight horizontal inci- 
sion has already been made, it may be 
possible to use the loop in a similar man- 
ner or to clear the vitreous from the up- 
per face of the anterior equatorial region 
and apply the suction cup, using no pres- 
sure. These manipulations have all been 
employed by the author. No one can be 
satisfied with the appearance of an eye 
after it has been subjected to a wide 
iridectomy and the apparent neccssar}' 
and expected loss and incarceration of 
vitreous, in traumatic cases. The patient, 
however, may be considered fortunate to 
preserve any visual function at all after 
such severe injuries. 

In cases of degeneration of the zonule 
with minor trauma, conditions may be 
such that vitreous loss need not be ex- 
perienced in the removal of subluxated 
lenses. 
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Intracapsular cataract extraction 

IN EYES WITH INTACT ZONULES 

The indications for intracapsular cata- 
ract extraction have been discussed fre- 
quently. The writer does not consider 
that tliere is any hard and fast rule in the 
matter. In general, unless there is a spe- 
cial sensitivity to tlie substance of the 
cataract, cases of mature senile cortical 
and of dense nuclear sclerosis may do as 
well with extracapsular as with intracap- 
sular extraction, although the number of 
operations required to achieve the final 
visual result will be greater in the extra- 
capsular group because of the discissions 
required should aftercataract develop. In 
cases of intumescent cataract in which 
the capsule is taut, and resists the appli- 
cation of the forceps, intracapsular ex- 
traction may be performed with pressure 
or traction alone, with a suction cup if 
the zonule is fragile ; but if not, it is 
better that the capsule be opened and the 
extracapsular procedure employed or the 
cataract be permitted to progress to ma- 
turity and the choice of procedure de- 
ferred until then. The intracapsular pro- 
cedure is the method of choice in cases of 
luxated and subluxated cataract; in hy- 
permature cataract, either of the shrunk- 
en or Morgagnian type ; in cataract 
complicating glaucoma either primary or 
secondary to inflammation, in cases of ex- 
foliation of the lens capsule, uveitis, and 
retinitis pigmentosa. When the intraocu- 
lar pressure is low, the intracapsular pro- 
cedure may be used if the zonule is 
fragile, otherwise the extracapsular oper- 
ation should be employed. If the decision 
has been made to remove the lens in cap- 
sule this should not be regarded as final 
and permitting no deviation because a 
mishap may turn the procedure into an 
extracapsular one should a tear in the 
capsule superv'^ene. The surgeon may also 
decide after an effort that the risk is too 


great and change over to the extracapsu- 
lar procedure. However, any surgeon 
who elects to start an intracapsular ex- 
traction should be prepared to carr)^ it 
through confidently to a successful con- 
clusion with a minimum of trauma and 
complications and certainly without in- 
flicting any greater trauma on the eye or 
causing any greater complications on the 
average than would be incurred if the 
extracapsular procedure were routinely 
used. Results speak for themselves and 
while surgeons like Weeks, Wheeler, and 
others have had most enviable records 
and a long history of success with the 
extracapsular operation, immediate and 
long-continued, beautiful results are ob- 
tained with the intracapsular method. 
The writer was trained in the extracapsu- 
lar procedure and had 10 years of experi- 
ence with it. Now he has had 10 years of 
experience with the intracapsular pro- 
cedure. Because of the relatively infre- 
quent inflammatory reaction, the low in- 
cidence of secondary rise of intraocular 
pressure and other complications, and the 
large percentage of cases in which it can 
be applied with as reasonable an expecta- 
tion of success as the extracapsular, he 
has permanently adopted tlie intracapsu- 
lar procedure, to be used when indicated. 

The iris. The successful intracapsular 
extraction together with a completely mo- 
bile, round pupil offers the ideal result. 
The choice of the round pupil may be 
made in any case in which the pupil tvill 
dilate to- 6 mm. or more. It may be made 
if the pupil dilates only to 5 mm., should 
the cataract be small. In case the iris is 
rigid and the pupil will not open to more 
than a diameter of 4 mm., a complete 
coloboma is necessary. In difficult cases 
and when it is impossible to get a pe- 
ripheral grasp of the lens capsule at on 
near the equator, the coloboma of the com- 
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plete iridectomy facilitates the operation. 
A miotic is used after the successful in- 
tracapsular operation. 

The zonule. The writer has found by 
clinical surgical experience that about 15 
percent of the zonules are fragile, 70 per- 
cent have average resistance, and the bal- 
ance have above the average resistance 
and resiliency. 

There is no age group into which these 
three classes fall. One might expect re- 
sistant zonules in the younger group of 
cataract patients, and the weakest zonules 
in those over 60 years of age, but the 
conditions found do not permit such a 
classification — they undoubtedly vary in 
racial units. The early deterioration ob- 
served in certain of the Asiatic groups 
provided more fragile zonules than those 
found in the Caucasian groups. The nor- 
mal healthy human zonule is undoubtedly 
very resistant and resilient. There is 
probably always some degree of degener- 
ation of the zonule in every case of cata- 
ract. 

Methods and Procedures 

A brief review of tlie history and of 
the methods and procedures devised b}’’ 
various surgeons VTis given in a previous 
article.^ The autlior has developed a 
method of using pressure before the ap- 
plication of traction and rotation of the 
lens. He has used it with success in cases 
in which the zonule ruptures easil}’- on 
slight pressure, and in those cases in 
which an average amount of pressure, 
traction, and rotation is necessary- to 
cause rupture of the zonule and provide 
for delivery of tlic cataract. The pre- 
liniinar}’ pressure that is used to sub- 
iuxnte the cataractous lens is applied with 
the point of a hook (preferably not a 
lioa\y or blunt point but a flattened point, 
s\ich as is found on the Jamison muscle 
hook). Pomt pressure (approximately 


2.5 mm. by 0.5 mm.) is preferred to pres- 
sure with a ring or with the side of a 
lens spoon; for the point reaches down 
to the space between the comeal ring and 
the equator of the lens, whereas the 
broader instruments do not do so. The 
autlior has devised an intracapsular lens 
expressor, using the Jamison hook tip on 
his own 5-mm.-diameter light-weight 
cylindrical handle. The pressure is ap- 
plied just inside the clear periphery of 
the cornea, the ring of the limbus being 
easily and distinctly felt. The principle 
involved in the confinement of pressure 
to this inside circumference of the cornea 
lies in the applied anatomic fact that the 
lens diameter (approximately 10 mm.) is 
less than that of the transparent cornea 
(approximately 11.5 to 12 mm.) and, 
therefore, the zonule attached to the equa- 
tor of the lens is just inside the corneal 
peripher}^ The flattened point of the 
hook, as described, may be insinuated be- 
tween the lens equator and comeal 
peripher}’’, reaching the zonule through 
the thickness of cornea and iris. The 
point first pressed upon is at the 6-o’clock 
position on the corneal dial ; next, another 
point is pressed upon at 8 o’clock, and 
tlien at 4 o’clock, a slight stripping move- 
ment being used, designed to slide down, 
over the convexity of the inferior equa- 
tor of the lens and release the zonular 
fibers from their attachment at the equa- 
tor. The manipulations may be repeated 
once and possibly twice to achieve the 
result. As an alternate to point pressure, 
circumferential pressure in curvilinear 
fashion inside the ring of the limbus of 
the cornea may be applied, gradually cov- 
ering almost all the lower semicircle of 
the limbus. The degree of pressure and 
indentation of the cornea varies in the 
individual case. In general, however, the 
pressure may be described as rather sud- 
den and sharp, indenting the cornea 2 to 
3 mm. but within the limits of what may 
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be regarded as safe. Indications of yield- 
ing and of rupture of the zonule and the 
movement of the lens, its tilting, and 
presentation when subluxated, must be 
learned by experience. It may be said that 
when the zonule has ruptured there is less 
resistance, and the body of the lens rises. 
It is never necessary, in an attempt to re- 
move a cataract in capsule, to apply pres- 
sure over the white portion of the sclera, 
thus traumatizing the ciliary body and 
disturbing the vitreous body. The reasons 
for taking the preliminary steps of rup- 
turing the zonule below before applying 
the forceps are (1) that greater ease is 
experienced in picking up the capsule 
that has been relaxed by rupture of a 
portion of the zonule; (2) that a shorter 
period of time is required for the delivery 
of the lens after the forceps have been 
applied. It is believed likewise that the 
preliminary pressure is also sufficient to 
sever the light union, cohesion, or close 
coaptation that exists at the ligamentum 
hyaloidea capsulare between the lens and 
the vitreous without any injury to the 
latter. 

Contraindication to the use of pressure. 
The initial pressure is not used when 
.there are indications of increased intra- 
vitreous pressure as evidenced by gap- 
ing of the wound, creasing of the inci- 
sion from puncture to counterpuncture, 
or repeated prolapse of the iris that re- 
sists reposition. 

Delivery of cataracts zvith fragile 
somdes. The Initial pressure applied be- 
fore any traction is used may accomplish 
the subluxation of the cataract by the 
rupture of the inferior zonule. In the 
experience of the writer it is a fact that 
it does so in about 15 percent of the 
cases. Within safe limits it does not do 
more, else the method of extraction b}'^ 
pressure alone might be more useful. The 


writer, in the cases in which subluxation 
was evident by the rising and movement 
of the lens, and by the appearance of a 
dark crescent below the cataract, has not 
delivered the lens by pressure alone, al- 
though this is possible, but has preferred 
to do so with the aid of traction. 

The manipidation of initial pressure is 
zvorthzuhile. The initial-pressure proce- 
dure is worthwhile even in the cases in 
which subluxation does not occur as a 
result of this maneuver alone, for it aids 
in the making of observations that give 
an index of tissue resistance or lack of 
tissue resistance ; the thickness of the cor- 
nea and of the iris ; of intraocular pres- 
sure ; of the resistance of the vitreous; of 
the support of the lens ; of the size of the 
lens and particularly of the nucleus; of 
the hardness or softness of the lens; and, 
in general, of the suitability of the eye to 
be subjected to the manipulations in- 
volved in intracapsular cataract extrac- 
tion. It is a worthwhile, conservative, 
useful procedure that does not add to the 
risk of the operation. 

The elevation of the corneal flap and 
the application of the forceps. Three di- 
rectly appositional radial sutures are in- 
serted in the corneoscleral tissue after the 
incision. The writer has described else- 
where^ the central suture that is used to 
retract or elevate the corneal flap in or- 
der to obtain a direct view of the iris 
and of the anterior lens capsule. This 
maneuver permits the surgeon to observe 
the efficacy of the size of his incision in 
relation to the bulk of the lens — if the 
incision is not large enough it may be 
increased before the extraction is started. 
Following Verhoeff’s® lead, the upper 
portion of the capsule has been chosen 
as the most desirable site for the appli- 
cation of the intracapsular forceps, for 
it is at this point that they can be ap- 
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plied to the capsule ever so lightly with 
the least backward pressure, the capsule 
being in direct view when the corneal 
flap is lifted. The grasp at or near the 
upper equator permits of the manipula- 
tions to be described later. It seems pref- 
erable, to the writer, not to appl)^ the 
forceps below: first, because of the curv’-- 
ature of the inferior portion of the lens 
sloping away from the surgeon’s grasp; 
second, because the capsule and the grasp 
of the forceps cannot be seen clearl}'- 
through the hazy collapsed cornea ; 
third, in practice an undesirable back- 
ward pressure (be it ever so slight) on 
the lens must be made in order to pick 
up the capsule ; and, lastly, because cer- 
tain manipulations are not possible with 
this lower grasp. If a complete iridectomy 
has been performed, the forceps may be 
applied to the anterior face of the equa- 
torial region of the lens capsule in prac- 
tically the same manner as is done by 
Verhoeff, and the nucleus tilted by gently 
pressing on the lower equator with the 
point of the hook just within the limbus. 
The grasp of the forceps straddles the 
new equator of the tilted nucleus. If there 
■is no coloboma, the blades of the forceps 
held in the left hand are slid beneath the 
iris, to take hold of the anterior face of 
the equatorial region of the lens capsule 
at about 10 or 11 o’clock on the lens 
dial, or the iris ma)' be retracted and a 
grasp made at 12 o’clock. When a proper 
hold of the capsule involving a 4- or 
5-mm. area has been secured, as may be 
known because of the direct view of the 
area, the traction of the central suture 
on the comeal flap may be released. The 
turning of the corneal flap by traction 
suture does not lead to striped keratitis, 
loss of vitreous, bullous keratitis, corneal 
opacity, interference with healing, or 
other undesirable .'equclae. The writer 
has recently raised the flap after the c.\- 
tract!o:i of the cataract, not routinely but 


in many cases, to observe the vitreous 
and the position of the iris. If the latter 
is not lying between the edges of the 
incision the use of the repositor is 
avoided, thus reducing manipulation and 
trauma to the iris. 

The writer’s method of making pres- 
sure, TRACTION, AND ROTATION 

The forceps having been applied to 
the lens capsule above, they are lifted 
slightly vertically and drawn toward the 
surgeon. One may quickl}’- detennine 
whether the inferior zonule has been 
ruptured by the initial or preliminary 
pressure or whether the zonule is still 
intact. If it has been ruptured, the 
cataract may be delivered quickly and 
easily with a slight degree of traction 
and pressure. If the zonule is still intact, 
then traction toward the surgeon serves 
to make the inferior zonule in the vertical 
meridian taut, point pressure being then 
applied with the expressor at the 6- 
o’clock position. Rotation is next made 
clockwise, so that the forceps with the 
capsule in their grasp are moved to 2 
o’clock, while the point pressure is made 
directl}"^ opposite at 8 o’clock, this being 
die position in which the zonule is made 
taut by traction at 2 o’clock. Counter- 
clockwise rotation is then made with for- 
ceps moved to the 10-o’clock position, 
and pressure is made at 4 o’clock. By this 
coordination of rotation and traction, 
with its effect of tension on the zonule 
directl}' opposite, and pressure, the great- 
est result with the least effort and trauma 
is accomplished. At the exact moment of 
making the point pressure the forceps 
are held still. If a repetition of this point 
pressure in the three positions once or 
twice or possibly a third time docs not 
bring about the desired rupture below, 
it may be said that the limit of safe trac- 
tion and pressure has been reached. .As 
to time, it is difficult to detemnne just 
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how long one may work safely with the 
zonule to effect intracapsular delivery. 
It would seem that five minutes should 
be sufficient to effect the delivery of the 
average cataractous lens by coordinated 
traction, rotation, and pressure measures 
as described, so that it may finally be 
slid or wheeled out. If a small hole or 
tear in the capsule above is accidentally 
made by tire forceps, experience has 
shown that a second effective hold for 
the delivery of the cataractous lens, in 
capsule is possible. The rupture of the 
zonule, the freeing of the lens, and 
the time for the removal of the cataract 
by sliding or wheeling it out through the 
incision are recognized by experienced 
and alert surgeons. The lens in the ordi- 
nary or average case of cataract may be 
delivered safely in this manner. 

There is need for caution. The writer 
has had a recent experience, which will 
be referred to later, that caused him to 
give full value to the manipulations of 
initial pressure, then to the pressure, trac- 
tion, and rotation as before described, 
and to work with the lens in this manner 
without causing any undue trauma be- 
fore deciding that the case was not of 
the ordinary or average resistance or 
fragility of zonule and before recourse 
was had to the procedure about to be 
described. 

The writer’s method of intracapsu- 
lar DELIVERY OF CATARACTS WITH RE- 
SISTANT, ELASTIC ZONULAR LAMELLAE 

If the ordinary or safe degree of the 
manipulation heretofore described fails 
to deliver the lens, it would seem im- 
proper to continue the same maneuvers 
that have proved inefficient for the pur- 
pose and that might be dangerous if the 
pressure and traction were increased. In 
such cases the capsule is also resistant 
and does not rupture. It became obvious 


to the writer when the difficulties of rup- 
turing resistant, elastic zonules were en- 
countered that other steps should be 
taken to deliver such cataracts in capsule. 
In such cases the stripping of the zonule 
from the equator of the lens in the area 
that is exposed to the direct view of the 
surgeon has been found to be a feasible 
and conservative process. 

The normal zontile. The normal zonule 
in a healthy eye is undoubtedly tough, 
resistant, and elastic. The writer .has 
never had the opportunity to attempt to 
remove the normal human crj'stalline lens 
in capsule. Such experiences should and 
will be obtained from eyes, otherwise 
normal, removed because of the presence 
of malignant tumors at various ages and 
on fresh (less than one hour deceased) 
cadavers. It will most probably be found 
that the zonule is just as tough, resistant, 
and elastic as were tliose of the normal 
monkey e3^es on ivhich the writer tested 
tlie qualities of the. zonule. He has never 
encountered, even in tlie most difficult 
case of cataract in the human eye, any- 
thing approaching' the resistance of this 
normal monkey zonule. There is un- 
doubtedly always some degeneration of 
the zonule accompanying the develop- 
ment of cataract. 

The zontdar lamella. The term zonular 
“lamella” is used because, during the 
writer’s intracapsular operations, attach- 
ment of the zonule has been observed to 
be in the form of a membrane or lamella. 
When a coloboma has been made by com- 
plete iridectomy and the lens is lifted 
vertically and tilted by the combined ac- 
tion of the forceps and hook, the equator 
may be plainly seen ; extending from 
this, in cases favorable for such obser- 
vations, is a thin semitransparent, crinkly, 
glassy, or cellophanelike sheet of zonular 
lamella. Troncoso,'^ Duke-Elder.® Gold- 
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smith," and others have described the 
parts of this zonular membrane. Ap- 
parently the strongest or most important 
part is attached to the anterior equatorial 
area of the lens. Through the zonular 
membrane, when the lens is lifted, may 
occasionally be seen the face of the vit- 
reous, and one is enabled to determine 
whether tlie vitreous body is relaxed and 
in a correct posterior position, or whether 
it is under tension and bulging forward. 
There is normally more or less space be- 
tween the equator of the lens and the 
zonular lamella and the face of the vit- 
reous. In nonnal cases this space is at 
least 3 mm. deep when the lens is lifted, 
and only in such cases may the maneuver 
of stripping tlie zonule from the equator 
of the lens be employed. 

The instrument used in the stripping 
of the zonule. With the lens-capsule for- 
ceps holding the superior equator of the 
lens slightly upward in a safe position, 
the elbow of the lens-expressor hook is 
applied to the curved surface of the easily 
visible equator of tlie lens, and the zonu- 
lar lamella, which is under tension by 
being lifted, is thus stripped from the 
equator. The attacliment of the zonule, 
whicli previously seemed tough and re- 
sistant, now seems to dissolve at the most 
gentle touch. First a dehiscence is seen, 
then a disinserlion, and finally a circum- 
ferential tearing on rotation occurs. Here 
again the principle of tension through 
traction and tlie application of point pres- 
sure for the greatest effect with the least 
effort is employed. After tearing of tlie 
central area of the zonule has started, 
the lens is rotated clockwise to 2 o’clock 
on the comeal dial, and the zonule 
touched or stripped from 12 to 10 o’clock, 
then countcrclock\vise rotation is made to 
10 o’clock and the zonule touched or 
stripped from 12 to 2 o’clock. At the 
exact time of the touching or stripping, 


the forceps, having effected the tension 
by traction and rotation, are held still. A 
variation that may occur is that of cir- 
cumferential tearing, which may develop 
on rotation when once a dehiscence or 
disinsertion has been started. 

The final delivery of the cataract after 
stripping of the zonule. Between 10 
o’clock and 2 o’clock the zonule is ex- 
posed over an arc of 120 degrees, and is 
vulnerable, in direct view, to a safe ap- 
proach of direct interference by the sur- 
geon by means of coordinated traction, 
rotation, and pressure. When once disin- 
sertion has been effected over these 120 
degrees, further tearing generally occurs 
fairly easily by rotation combined with 
pressure, inferiorly, through the cornea, 
opposite the point of traction. One may 
finally deliver cataractous lenses with 
resistant zonular lamellas safely, sliding 
or wheeling tliem out without continued 
or excessive pressure and witliout repeat- 
ing efforts that are ineffective. • 

The discovery of the maneuver of 
stripping of the zonule. The maneuver of 
stripping the zonule was first discovered 
by the writer when he saw it occur as 
he was lifting the border of the iris over 
the equator of the lens with tlie aid of 
the elbow of the lens-expressor hook. 
This observ'ation, and tlie further tearing 
of the zonule on rotation of the lens, led 
him to attempt this stripping of tlie 
zonule in other difficult cases. 

The removal of the embryo lens in 
capsule. The autlior’s experience in re- 
moving the cr}’s(alline lens of the 5-day 
chick cmbrj'o is interesting in connection 
with the latest procedure of stripping the 
zonule from tlie equator of the lens when 
cataract has formed. The reader may be 
familiar witli the research’® of the writer 
on tlie cultivation of crj'stallinc-lens cpi- 
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thelium in vitro and the manner of ob- 
taining the specimen of lens epithelium 
not contaminated by other cells. The 
writer removed the vitreous, lens, and a 
ring of pigment from the eye’ of the 5- 
day-old chick embr }'0 and by microscopic 
(X24) dissection removed the lens from 
the other tissues by stripping the zonule 
from the equator of the developing lens. 
It was perfectly feasible at this stage of 
development. At the later stages of em- 
bryonic development the zonule became 
more resistant, and it was more difficult 
to remove the lens in capsule. 

The recent experience which taught the 
zvriter caution. The recent experience that 
caused the writer to revalue the manipu- 
lations which he has used and described 
for the intracapsular extraction of cata- 
ract in eyes with intact zonule was that 
of the loss of a small amount of vitreous 
in a manner that seemed directly con- 
nected with the stripping of the zonule 
above. It was the first experience of its 
kind in a consecutive series of approxi- 
mately 300 patients operated upon in a 
period of six years since the maneuver 
of the stripping of the zonular lamella 
t-rom the equator of the lens was first 
used. In the early part of this period final 
recourse was had to this manipulation 
only in about 15 percent of the cases. 
No reference was made to it even though 
it was shown in motion pictures of the 
writer’s surgery in many places. After 
the publication of the article^ dealing with 
this as a new method, the desire ex- 
pressed by visiting surgeons to see the 
method led to its gradually being used 
more and more even to a slight degree in 
cases in which delivery might have been 
effected if the coordinated pressure, trac- 
tion and rotation had been persisted in 
for a slightly longer period of time. 

In the case referred to the eye was 
operated upon .very recently — in May, 


1943. The indications seemed clear for 
an uncomplicated intracapsular deliver}' 
with round pupil. The pupil was well 
dilated. After a short period of initial 
pressure, then pressure, traction, and ro- 
tation, the inefficiency of the grasp of 
the forceps on the capsule midway be- 
tween the upper equator and the central 
area of the lens became apparent.’ 

The lens in which an immature cata- 
ract had developed, was soft; at had a 
small nucleus which did not tilt well on 
pressure. The grasp of the capsule away 
from the equator did not permit the up- 
per pole to be lifted well. The zonule did 
not rupture easily. Stripping of the 
zonule above was resorted to at an early 
stage and under the disadvantage of not 
having the superior equator properly 
lifted away from the vitreous body. 
Separation of the zonule from the equa- 
tor was effected through an arc of 90 
degrees but vitreous presented and finally 
a small amount was lost upon delivery of 
the lens in capsule. It can be truthfully 
reported that this ds tlie first such case in 
which the vitreous was endangered or 
lost as a result of this special manipula- 
tion. The lessons to be learned are four 
in number: (1) The decision that the 
case is a difficult one and that the zonule 
is too resistant to be delivered safel}' by 
pressure, traction, and rotation otherwise 
should not be made until these maneuvers 
have been given their full value. (2) The 
method of stripping the zonule should 
not be regarded as one which may be 
applied to all classes of cataract. It should 
be reserved for the cases which are 
proved difficult by the failure of preced- 
ing manipulations and by observations 
and should be part of a system of intra- 
capsular cataract extraction. (3) Sur- 
geons who use the method should not 
plan to do it in a particular case before 
the operation is in progress. (4) Particu- 
lar care must be exercised in the place- 
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ment of the grasp of the forceps. The 
area of the capsule picked up should be 
ver}’^ close to the anatomic equator of the 
lens. In practice when there is a hard 
nucleus of the lens which will tilt on 
pressure, the capsule over the new or 
adventitious equator of the tilted lens 
may be straddled and grasped. If the lens 
is soft, the capsule at tlie anterior face of 
the equator may be grasped. This Is more 
easily accomplished in the presence of a 
complete coloboma by iridectomy. With 
the round pupil, especial care must be 
exercised to place the forceps on the 
peripheral part of the capsule. The ob- 
servation that the zonule is lifted free 
from the hyaloid of the vitreous must be 
made before the stripping of the zonule 
is begun. 

Preparation for cataract extraction in 
a difficult case. If a difficult extraction is 
anticipated in a certain case, as in a rela- 
tively young person, 30 to 50 )'ears of 
age, who has a resistant zonule, a com- 
plete iridectomy may be done, the advan- 
tage of the round pupil being given up 
for the greater ease of operating and the 
safct\' of the delivery of the cataract in 
capsule. If the round-pupil operation has 
been started and capsule has been grasped 
in an advantageous position near the up- 
per equator, the grasp should not be re- 
linquished. In such difficult cases the 
zonule can be safely stripped off, but if 
the grasp is poorly placed it may be well 
to give it up, even tliough a second grasp 
in the same or different area will expose 
the weakness of tlic area of the capsule 
first grasped and may lead to its rupture 
at that site. If the important feat of a 
grasp near the equator is not acconi- 
phshed and the lens cannot be lifted 
satisfactorily from the vitreous body, the 
stripping operation should not be cm- 
ployetl. If the iris has interfered too 
mtich, a complete coloboma should be 


made for the second attempt. There are 
cases in which it seems desirable to shift 
the placement of the forceps on the cap- 
sule at or near the lower equator and to 
effect the delivery of the lens by tum- 
bling. However, there is no possibility of 
using effectively any otlier maneuvers 
than those of traction and pressure and 
limited rotation with the forceps in the 
lower position. The writer is convinced 
of the advantages of the grasp at or near 
the upper equator. 

Results. A report of statistics of results 
obtained following the procedures de- 
scribed in the system of intracapsular 
cataract surgery is in the press and will 
appear shortly. 

Summary and Coxclusions 

The development of a system of intra- 
capsular cataract surgerj" by which par- 
ticular techniques are adapted to the case 
in hand has been described. The basis 
of tlie system is concerned chiefly with 
the condition of the lens capsule, cortex, 
zonule, and vitreous. Obser\^ations made 
before and during the progress of the 
operation guide the surgeon in his selec- 
tion of the procedure to be employed. An 
ineffective procedure is not repeated. The 
application of the system has been made 
not only to the eyes with cataracts in 
which the zonule is intact but also to those 
in which the lens is luxated or sublux- 
ated. The description of procedures ap- 
plicable to the latter more or less follows 
the literature, except for the suggestion 
that at times it may be necessary to strip 
off the resilient, resistant portion of 
zonule that is present in the case of 
young persons who have congenital mal- 
fonnations. 

The methods used in intracapsular ex- 
traction in cases with intact zonules 
represent a further development of the 
procedures that have been previously dc- 
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scribed by the writer. The cases are di- 
vided into tliree classes: First, a small 
group of those in which the zonule is 
fragile, and traction or pressure alone 
or a combination of them may be em- 
ployed for the relatively easy delivery of 
the cataract. Second, the large group of 
cases in which the zonule has the aver- 
age resiliency and resistance and in which 
an average degree of pressure, traction, 
and rotation of the lens clockwise and 
counterclockwise should succeed. The 
exact method of using these procedures 
is described. Third, a small percentage 
of cases in which the zonule exhibits 
greater-than-the-average degree of re- 
sistance and in which, when this is recog- 
nized, the maneuver of stripping off tlie 
zonule is resorted to after the other pro- 
cedures have been used within the limits 
of safety. A particular case is described 


which taught the need for caution. It is 
recognized that in all cases of cataract 
formatiion there is more or less degenera- 
tion of the zonule. It is worthwhile to 
have a procedure which is effective and 
safe, when used properly, when others 
have failed. The conditions under which 
the manipulations of stripping off the 
zonule may be employed are described 
in detail. A report of statistics or results 
obtained following the procedures de- 
scribed in the system of intracapsular 
surgery is in the press and will appear 
shortly. The author’s procedures for in- 
tracapsular surgery have been described 
before, but not in the present systematic 
form. It was said before that they were 
feasible. Now it is reported that they are 
conservative and desirable. 

7S0 Park Avenue. 
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A COMPARISON OF THE OCULAR REACTIONS OF PIGMENTED 
AND ALBINO RABBITS TO NORMAL HORSE SERUM* 

Intraocular followed by intravenous injection 

T. F. SCHLAEGEL, Jr., Lt. (MC), M.D. 

Indiampolis 


The purpose of this report is fourfold : • 

1. To compare ocular reactions in pig- 
mented and albino rabbits. 

2. To use an allergic mechanism con- 
sisting of intraocular followed by intra- 
venous injection of normal horse serum. 

3. To compare effects observed at three 
different intervals of time intervening 
between intraocular and intravenous 
injections: 1, 7, and 14 da}^s. 

4. To study the histopathologic fea- 
tures of the injected and fellow eyes at 
variable periods after the intravenous 
injection. 

Schlaegel and Davis^ have shown that 
a close resemblance to the histopatho- 
logic picture of sympathetic ophthalmi- 
tis can be produced in rabbit eyes receiv- 
ing an injection of normal horse serum. 
This report is a continuation of a study 
of the reaction of the rabbit eye to nor- 
mal horse serum, using another allergic 
mechanism and employing a comparison 
of the reaction in pigmented and albino 
rabbit eyes. 

Seegal and Seegal- showed that "Eyes 
which had been sensitized with a foreign 
protein uniformly failed to respond to the 
intravenous injection of the homologous 
substance until at least the fifth day. 
Although slight inflammatory response 
could be produced in a few animals on 
tlie sixth to the tenth day after sensitiza- 
tion, it was quite evident from the major- 
it}'- of experiments that the eye response 
reached a maximum from the tenth to the 
fifteenth day or even later after local 
sensitization.” 

*From the Research Division, Indiana Uni- 
versity School of Medicine, Indianapolis, In- 
diana. 


The report of Seegal and Seegal con- 
sidered only the gross ocular reactions. 
This report includes both gross and mi- 
croscopic studies. 

The comparison of pigmented and al- 
bino rabbits was undertaken in an at- 
tempt to throw some additional light on 
the pigment-allergy theory of sympathetic 
ophthalmia. A minor purpose was to com- 
pare results with those of Riehm® who 
concluded that horse serum absorbed 
from one eye produced an elective sen- 
sitivity in the fellow eye, resulting in 
uveitis in pigmented rabbits but not in 
albinos. This conclusion was based on 
experiments with 18 rabbits, 2 of which 
were albinos. His method was to drain 
the anterior chamber of the right eye 
and to replace the aqueous with the same 
amount of horse serum. The point of 
the needle was inserted into the root of 
the iris and 0.25 c.c. to 0.50 c.c. of horse 
serum was injected. He used various pro- 
cedures in each of the 18 animals. As 
an example of the type of procedure 
and of the results obtained, there follows 
a report on one of his pigmented and 
on one of his albino rabbits. 

His pigmented rabbit number 144 was 
injected, as herein described, on the 1st, 
12th, 13th, and 14th days, with a total 
of 1.05 c.c. of horse serum. An intra- 
venous injection of 20 c.c. of horse serum 
was given on the 40th day; an iritis de- 
veloped and reached its height on the 47th 
day. The periphery of the choroid was 
invaded by foci which gradually became 
pigmented and resembled fine spotted 
chorioretinitis. On the 139th day he gave 
a second intravenous injection of 20 c.c. 
which was followed in 7 days by a recur- 
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rent iritis and cloudy cornea. On the 
I55th day, under atropine mydriasis, he 
observed at least 100 ratlier large and new 
white foci of the choroid. 

His albino rabbit number 147 was in- 
jected in the right eye on the 1st, 11th, 
13th, 15th, 17th, 22d, 46th, and 57th days. 


applications of 2 drops of 4-percent 
butyn. A 27-guage needle was inserted 
5 mm. behind the limbus at the 12-o^clock 
meridian. One tenth of a cubic centimeter 
of normal horse serum was then injected 
into the vitreous. 

Three series of rabbits were used. In 


TABLE 1 

Gross living and microscopic results of the injection of normal horse serum through the 

CILIARY REGION OF THE RIGHT EYE FOLLOWED BY AN INTRAVENOUS INJECTION OHC day LATER 


Rabbit 

Number 

P = pig- 
mented 

Gross 

Reaction* 

after 

Intraocular 

Gross 

Reaction* 

after 

Intravenous 

O.D. 

o.s. 

O.D. 

O.S. 

■m 

+ 

0 

+ 

0 


+ 

0 

+ 

0 


+ 

0 

+ 

0 


+ 

0 

+ 

0 

■H 

+ 

0 

+ 

0 


Days from 
Intrav. 
till Enu- 
cleation 


1 
1 

2 
7 

14 


Microscopic Study 


Right Eye 

Degree of 
Infiltra- 
tion** 

Giant 

Cellsf 

Nor 

Nor 

Non 

2+ 1 
4 + 

mal 

mal 

mal 

0 

2 + 


Left Eye 


Not done 
Not done 
Not done 
Not done 
Not done 


* -f= slight reaction as sluggish pupillary response and slight congestion at the injection site. 

-j- -f = moderate congestion and slight iritis. 

+ -1- + = pronounced congestion, chemosis, and more iritis. 

+ + + + ==extreme congestion, chemosis, strands of exudate on iris and in pupil. 

0 = no change in eye. _ ff Kv 

** 1 + ^minimal cellular infiltration of uvea or upon optic disc — always by monocytes, oiten y 
lymphocytes and epithelioid-like cells also. ^ ^ u mat 

2 + = cellular infiltration by monocytes, lymphocytes, and epithelioid-like cells filling the norm 
thickness of the choroid. 

3 -f- = distension of choroid by cellular infiltration sometimes including giant cells. ^ , 

4+ = distension of choroid to several times its normal thickness always including giant cells 
many epithelioid-like cells, 
f 1 + =one or two giant cells in routine six sections. 

2 + =three to 10 giant cells in routine six sections. 

3 + =over 10 giant cells in routine six sections. 


The total injection of horse serum was 
2.5 c.c. During this treatment he failed to 
find any changes in the left eye. After 
20 c.c. of intravenous horse serum was 
injected on the 111th day, he noticed 
only conjunctival injection and spastic 
pupil in the left eye. 

Procedure 

For this report the following pro- 
cedure was .followed: All rabbits were 
examined grossly at the start with the 
aid of a flashlight, and those with eyes 
inflamed from any cause v^ere discarded. 
The right eyes were anesthetized by three 


the first series (table 1) 5 pigmented 
rabbits received an intraocular injection, 
followed 24 hours later by an intrave- 
nous injection of 1.0 c.c. of normal horse 
serum. The eyes were then enucleated 
at variable periods from one-half to 14 
days. This series was considered a test 
group, since from the work of Seegal 
and Seegal we did not expect to obtain a 
reaction. 

The second series (table 2) was com- 
posed of 12 pigmented and 12 albino 
rabbits. (Some of the rabbits died and 
were replaced by rabbits treated in the 
same manner.) The intravenous injection 
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followed the intraocular injection by 
seven days. At each of 6 different inter- 
vals from one-half to 21 days, 2 pig- 
mented and 2 albino rabbits were hilled 
and their eyes enucleated. 

The third series (table 3) also was 


right and left) of series 2 and 3 which 
were apparently normal in the routine 
6 sections were studied further in 6 more 
sections cut in different areas. To ascer- 
tain correctly the absolute amount of in- 
filtration, serial sections should be made, 


TABLE 2 

Gross living and microscopic results of the injection of normal horse serum through the 

CILIARY REGION OF THE RIGHT EYE FOLLOWED BY AN INTRAVENOUS INJECTION 0116 week LATER 




Gross 

Gross 



Microscopic Study 
















JiL 

Days from 
Intrav, 






Rabbit 

Num- 

after 

after 

Right Eye 

Left Eye 


Intra- 

Intra- 






till Enu- 
cleation 






ber 

ocular 

venous 

Degree of 
Infiltra- 
tion** 

Giant 

Degree of 
Infiltra- 
tion** 

Giant 



O.D. 

o.s. 

O.D. 

O.S. 


Cellsf 

Cellst 


P999 

+ 

0 

+ 

0 

1 

2 

Nor 

mal 

Nor 

mal 


P746 

+ 

0 

+ 

0 

1 

2 

1 + 

0 

Normal 


P532 

+ 

0 

+ + + + 

0 

1 

2 + 

0 

1-P# 

0 


PIOOO 

+ 

0 

+ 

0 

1 

1 + 

0 

1-P# 

0 

0) 

PS95 

+ 

0 

+ + + + 

0 

2 

2 + 

0 

1-P# 

0 

c 

P904 

+ 

0 

+ 

0 

2 

1 + 

0 

Normal 

s 

P531 

+ 

0 

+ -1- + 

0 

7 

3 + 

0 

Normal 


P909 

+ 

0 

+ 

0 

7 

2 + 

0 

Normal 

E 

P785 

+ 

0 

-P 

0 

14 

1 + 

0 

Normal 


P910 

+ 

0 

+ 

0 

14 1 

2-P 

2-P 

1-P# 

0 


P529 

-h 

0 

+ 

0 

21 

2 + 

0 

Normal 


P905 

+ 

0 

-t- 

0 

21 

1 + 

0 

1-P# 

0 


A754 

+ 

0 

+ 

0 

2 1 

Nor 

mal 

Normal 


At 75 

+ 

0 

+ 

0 

1 

2 

1 -p 

0 

Normal 


A739 

+ 

0 

+ . 

0 

1 

1+# 

0 

1-P# 

0 


Alio 

-h 

0 

+ 

0 

1 

1 + 

0 

1-P# 

0 

o 

A769 

+ 

0 

+ 

0 

2 

1-P# 

0 

Normal 


A108 

+ +' 

0 

+ + 

0 

2 

1 + 

0 

Normal 

:£ 

A747 

-h 

0 

-p 

0 

7 

1+# 

! 0 

1-P# 

0 

< 

Alls 

+ 

0 

■p + 

0 

7 

2 + 

0 

Normal 


A748 

+ 

0 

+ 

0 

14 

1 + 

0 

Normal 


A141 

+ 

0 

+ + 

0 

14 

3 + 

1 1+ 

i+# 

0 


A736 

+ 

0 

+ -P 

0 

21 i 

1 + 

0 

1-P# 

0 



A103 

+ 

0 

+ -P 

0 

21 

1-P 

0 

Normal 


*, *♦, t = Cf. table 1. _ 

#=Eyes normal in routine six sections but positive in six extra sections. 


composed of 12 pigmented and 12 albino 
rabbits. (In this group also some of the 
rabbits died and were replaced.) The pro- 
cedure differed from that of series 2 only 
in that the interval between intraocular 
and intravenous injection was 14 days. 

In all three series the gross reactions 
were studied the days following the in- 
traocular and intravenous injections. 
Routinely, six sections stained with hema- 
toxylin and eosin were made of both 
right and left eyes. But all eyes (both 


but it was felt that in this experiment 
such a procedure would not be worth the 
effort required. 

• Gross reactions 

After the intraocular injection, the . 
right eyes as a rule showed only a mini- 
mal reaction such as would be expected 
to result from the trauma of injection. 
However, a few of the right eyes re- 
sponded to a degree greater than the ex- 
pected minimum. This may have been 
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due to the activation of a latent ocular 
infection or to a transient infection in- 
cident to the injection. 

After the intravenous injection in series 
1, tliere was no increase in tlie minimal 
response. In series 2, one tliird of the 
animals, and, in series 3, more than one 
half of the animals developed a more 


substance until the fifth day and the re- 
action is maximum at about 14 days. 

Further evidence that 14 days is a 
period of maximum allergic response is 
seen in the high percentage of rabbits 
which died in convulsions a few minutes 
after the injection. One fourth of the 
animals in series 3 died in this manner as 


TABLE 3 


Gross living and microscopic results of the injection of normal horse serum through the 

CILIARY REGION OF THE RIGHT EYE FOLLOWED BY AN INTRAVENOUS INJECTION izvo Weeks LATER 



Rabbit 

Num- 

ber 

Gross 

Reaction* 

after 

Intra- 

ocular 

Gross 

Reaction* 

after 

Intra- 

venous 

Days from 
Intrav. 
till Enu- 
cleation 

Microscopic Study 

Right Eye 

Left Eye 

Degree oi 
Infiltra- 
tion** 

Giant 

Cellsf 

Degree of 
Infiltra- 
tion* 

Giant 

Ccllst 

O.D. 

o.s. 

O.D. 

O.S. 

Pigmented 

P918 

P907 

P914 

P937 

P916 

P915 

P936 

P935 

P923 

P922 

P955 

P921 

-f 

-b 

+ 

+ 

+ 

-b 

+ 

+ 

+ -b+ 
+ 

+ 

+ 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

+ + 

-b 

+ 

+ 

+ + 

+ 

-b + 

+ 

+ 

4* 

+ -b + 
+ + 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

h 

\ 

1 

1 

2 

2 

7 

7 

14 

14 

21 

21 

3- b 

2-b 

1- b 

2- b 

4- b 
1-b# 
1-b 

1+ ■ 

1 + 

1 + 

1 + 

1 + 

0 

0 

1+ 

0 

2 + 

0 

0 

1+ 

0 

0 

0 

0 

i+if 

Noi 

Noi 

Noi 

Noi 

Noi 

Noi 

l-b# 

1+# 

Nor 

1-bi? 

Nor 

0 

'mat 

-mal 

*mal 

•mal 

*mal 

‘mal 

0 

0 

mal 

.a." 


A135 1 

+ 

0 

+ + 

0 


3 + 

0 

Normal 


Alll 

+ 

0 

+ + 

0 

h 

2 + 

0 

Normal 


A829 

+ + 

0 

+ + 

0 

1 

1 + 

0 

1+ 

u 


A828 

-b 

0 1 


0 

1 

1+if 

0 

Normal 

o 

A187 

+ + 

0 

++-b+ 

0 

2 

4+ 

3 + 

Normal 

-2 

A812 

+ ' 

0 1 

++ 

0 

2 

2 + 

0 

Normal 

£ 

A836 

+ + + 

0 

+++ 

0 

7 

1 + 

0 

1 + 

u 

< 

A142 

-b 

0 

-b 

0 

7 

1 + 

0 

i+# 

0 


A807 

+ + 

0 

+ + + + 

0 

14 

2 + 

0 

2-b 

0 


A146 

+ 

0 

+ 

0 

14 

1 + 

- 0 

1-b 

0 


A162 

+ 

0 

-b 

0 

21 

1-b 

0 

Normal 


A116 

-b 

0 

+ 

0 

21 

1 + 

0 

Normal - 


*, **, t = Cf. table 1. ^ 

j?=Eyes normal in routine six sections, but positive in six extra sections. 


than minimal reaction. This increased 
reaction was found more frequently in 
the right eyes of albino rabbits than in 
the right eyes of pigmented rabbits. The 
reason for this may have been the greater 
visibility of congestion in albino irides. 

Thus we confirm, in our limited series, 
the conclusions of Seegal and Seegal that 
rabbits fail to respond grossly to the 
intravenous injection of the homologous 


compared to one eighth of 'those in series 
2 and none in series 1. 

In all three series the left eyes con- 
sistently failed to show gross evidence 
of reaction. 

Microscopic results 

In this report attention is focused on 
the histopathologic features. 

Series 1 (table 1). The number of 
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rabbits is inadequate. The right eyes were 
free of cellular infiltration until seven 
days after the intravenous injection. The 
response at 7 days was. moderate and the 
one at 14 days pronounced. 

A detailed report of the histopath- 
ologic findings will not be given, as they 
were very similar to those previously 


one pigmented (half of those enucleated 
after 12 hours) were found to have cel- 
lular infiltration of the uvea. The degree 
of cellular infiltration was more pro- 
nounced in the pigmented group. 

All left eyes were apparently normal 
in the routine six sections, but further 
study in six more sections revealed a 



Fig. 1 (Schlaegel). The ciliary body is swollen by a mononuclear infiltration to 
over twice its normal size. A nodule of epjthelioid-like cells (including a small giant 
cell) is bursting through the pigment epithelium into the vitreous. Part of a dilated 
and engorged vein is on the left 


reported.^ P758 was a typical four-plus 
reactor (fig. 1). There was a dense 
uveal infiltration which swelled the chor- 
oid to several times its normal thickness. 
The cells were mainly monocytes with a 
fair percentage of lymphocytes, plasma 
cells and epithelioid-like cells, and a few 
giant cells. There was slight perivascular 
infiltration of the sclera. The retina was 
disorganized and had gliosis on its sur- 
face. The pigment epithelium was scal- 
loped owing to ballooning of its cells, and 
the iris was densely infiltrated in its pos- 
terior half. 

Series 2 (table 2). In this series all 
right eyes but that of one albino and of 


slight uveal infiltration in 5 of the 12 
pigmented and in 5 of the 12 albinos. 

Guillery^ in his work using tuberculo- 
toxins as a sympathogenic agent has 
said that by studying all sections he has 
yet to find an experimental animal with 
no findings in the secondary eye. It has 
also been the experience of pathologists 
that serial sections will often make pos- 
sible a diagnosis of sympathetic oph- 
thalmia in enucleated human eyes when 
a few routine sections fail to show the 
characteristic change. 

It must be kept in mind, however, that 
the infiltration in the left eyes was very 
slight. Also, in a study of a series of un- 
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treated apparently normal rabbit eyes, 
such an infiltration was occasionally 
found. We cannot conclude, therefore, 
that all of the slight infiltrations in cither 
right or left eyes were due to a reac- 
tion to horse serum. 

Scries 3 (table 3). In this series the 
microscopic cellular infiltration as well 
as the gross clinical reaction reached its 


tigen-antibody complex after 14 days.** 
The stimulating agent is probably the lip- 
oids or their derivative fatty acids.®; ^ 

It is interesting that in series 3 both the 
gross and microscopic reactions were no 
more severe than if no intravenous injec- 
tion had been made.’ Apparently the in- 
travenous injection was a superfluous ad- 
dition to the allergic reaction that occurs 



Fig. 2 (Schlaegel). The folds between the densely infiltrated ciliary processes are filled 
with an exudate consisting mainly of epithelioid-like cells. 


height. The severity of the infiltration in 
the pigmented and albino subgroups was 
equal. 

It has already been shown that rab- 
bits receiving only an intraocular injec- 
tion of normal horse serum fail to re- 
spond until after about 14 days.’ This 
“incubation period” may depend on the 
time necessary for the vitreous lipase® 
to cause sufficient change in the ’horse 
serum to release the active exciting agent. 
Or it may depend on an allergic reaction 
as a result of the development of an an- 


after 14 days in eyes receiving only an 
intraocular injection. However, in both 
series 1 and 2 definite cellular infiltration 
appeared before 14 days had elapsed. It 
is thus probable that in the first two series 
the activation of the horse serum in the 
right eyes was hastened by the allergic 
response to intravenous horse serum. Al- 
though an allergic reaction was not ob- 
served grossly in series 1, there may have 
been an intraocular change undetected by 
external examination. 

Of the left eyes, 4 of the 12 pigmented 
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and 5 of the 12 albino rabbits had a slight 
uveal infiltration. Although the infiltra- 
tion was minimal, it was of the same char- 
acter as an infiltration of similar degree in 
the right eyes. It consisted of one or two 
small nodules of monocytes and lympho- 
cytes in the uvea and had none of the fea- 
tures of tubercular granulation tissue seen 
in the right eyes of severe reactors. 

Discussion of histopathology 

Polymorphonuclear leucocytes were 
uniformly absent from all the sections 


from the choroid into the subretinal tis- 
sues and even into the vitreous. The 
boundaries of the cells become sharper 
and assume a spindle shape. They may 
grow to form long thin strands. These 
cells are distinguished from true con- 
nective tissue because they stain yel- 
low with Van Gieson stain, whereas con- 
nective tissue stains red. Such a phe- 
nomenon was obsen’^ed in a few of the 
severe reactors (fig. 3). 

Sabin, Doan, and Forkner® have 
pointed out that the epithelioid cell is not 


studied. This was probably 
due to a change of the normal 
alkaline condition of the eye 
to the acid side of neutrality 
as a result of the first intra- 
ocular injection,^ Polymorpho- 
nuclears predominate when 
the tissues are alkaline but are 
replaced by mononuclear cells 
when the tissues become acid.'^ 
There are two histopatho- 
logic features of the reaction 
of the rabbit eye to normal 
horse serum which we failed to 
discuss in our previous paper : 

1. E. Fuchs® pointed out 
that in sympathetic ophthal- 
mia a cellular infiltration con- 
sisting mainly of epithelioid 
cells is seen to break into the 
vitreous from the ciliarj^ body, 
filling the spaces between the 
folds of the corona ciliaris. 
Such a response was observed 
in our intense reactors (fig. 
2). The filling-in of the folds 
is another fact further? dif- 
ferentiating the reaction to 
normal horse serum from that 
of panophthalmitis, for in 
panophthalmitis the cells lodge 
at tlie tips of the corona. 

2. E. Fuchs® also described 
a bursting of epithelioid cells 



Fig. 3 (Schlaegel). Elongated spindle-shaped cells are 
growing out from the choroid into the vitreous. 
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the immediate reactor to active chemical 
substances. Preceding its appearance 
there is a. maturation of new young mono- 
cytes. They found the epithelioid cells ap- 
pearing by the fourtli day. 

In this experiment epithelioid-like cells 
were seen by the fourteenth day in series 
1, after the first day in series 2, and after 


by supravital staining) are more typical in 
appearance. It may be that the cells pre- 
viously described, and many seen in the 
sections of this experiment, were young 
and in the stage of transformation from 
monocytes to epithelioid cells. 

Altliough epithelioid-like cells were 
usually present, they were not always 



Fig. 4 (Schlaegel). (Albino 187.) Two giant cells (one foreign-body type and one Langbans 
type) are seen lying in the choroid surrounded by a diffuse infiltration consisting mainly of, 
epithelioid-like cells. The giant cells have engulfed cellular debris. 


one-half day in series 3. These time in- 
tervals are measured from the time of in- 
travenous injection. The total period from 
the time of the first injection into the right 
e 3 ''e was more than four days in all three 
series. The epithelioid-like cells were 
found in greatest number early in the 
third series. 

In a previous papeP we defined the 
term epithelioid-like cell and used it for 
cells appearing like epithelioid cells except 
that the nucleus was usually round instead 
of the characteristic bent shape. In this se- 
ries the epithelioid-like cells (a term we 
shall continue to use because we do not 
have proof that they are epithelioid cells 


found and were seldom present in great 
numbers except in eyes with a three- or 
four-plus reaction. E. Fuchs® pointed out 
that epithelioid cells are often difficult to 
find and may possibly be lacking entirely 
in sympathetic ophthalmia. He also no- 
ticed that they were more numerous when 
the cellular infiltration was intense. 

A comparison of the giant cells in the 
pigmented and albino groups failed to 
reveal any essential difference. Both 
foreign-body and Langhans types were 
present. In the pigmented group these 
cells had phagocytosed pigment granules, 
whereas in the albino group other debris 
was present in the cytoplasm (fig. 4). In 
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regard to the scarcity of giant cells in the 
infiltration in this experiment, it should 
be pointed out that JFuchs stated they were 
present in but one half of his cases of 
sympathetic disease. 

Comment 

Upon comparing the results of this ex- 


right eye. Also, the gross reaction in the 
first four albino rabbits was very mini- 
mal. Our premature impression, there- 
fore, was that albino rabbits were not go- 
ing to respond to the intraocular followed 
by an intravenous injection of normal 
horse serum. However, upon doubling the 
number of rabbits and upon a search in 



Fig. 5 (Schlaegel). Two nodules of epithelioid-like cells are lying in a heavy 
mononuclear infiltration of the choroid. 


periment with those of a method previous- 
ly reported,^ in which the rabbits were 
first sensitized by intradermal injections 
and then injections were made into the 
right eye, we find that the degree of cellu- 
lar infiltration is less and the number of 
giant cells is fewer. 

The conclusion of Riehm,® that horse 
serum absorbed from one eye produces 
an elective sensitivity in the fellow eye 
resulting in uveitis only in pigmented 
rabbits, has been much quoted. This con- 
clusion was based on gross and ophthal- 
moscopic findings and apparently did not 
include microscopic study. In series 2 of 
this experiment, the first four albino right 
eyes studied were found to be normal, as 
compared to only one normal pigmented 


additional sections we found this pre- 
sumption to be untrue. 

Although the cellular infiltration in the 
left eyes was minimal, there was an equal 
response in pigmented and albino rabbits. 
If we had used horse serum in as large 
doses and with as repeated injections as 
did Riehm, it is possible that the response 
in the left eyes would have been more in- 
tense. Although no essential difference 
was found in the reaction in pigmented 
and albino rabbit eyes, it must not be con- 
cluded that the pigment-allergy theory is 
discredited. The procedure here followed 
is, most probably, far removed from the 
actual etiologic mechanism of sympathetic 
ophthalmitis. Also the involvement of the 
left, or sympathizing eyes, was far too 
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slight to be conclusive. The pigment- 
allergy theory has much factual backing, 
and pigment very likely plays some role 
in the development of sympathetic oph- 
thalmia. 

However, tubercular granulation tissue 
such as is seen in sympathetic ophthalmia 
has been shown to be due to the stimula- 
tion of some lipoids or their derivative 
fatty acids.® Therefore, it is improbable 
that melanin is the actual exciting agent 
since as far as we know it does not con- 
tain lipoids or fatty acids.® 

Conclusions 

1. Gross and microscopic ocular reac- 
tions were essentially equal in pigmented 
and albino rabbits. 


2. The allergic mechanism of intra- 
ocular followed by intravenous injection 
of nonnal horse serum is less effective 
in producing gross and microscopic re- 
sults than the metliod of sensitization by 
intradermal injection prior to injection 
made into the right ey^e. 

3. Gross and microscopic reactions 
were most pronounced when the intra- 
venous followed the intraocular injection 
by. 14 days. 

4. The microscopic picture of the in- 
jected eyes of severe reactors bore a close 
resemblance to that of sympathetic oph- 
thalmia. The uveal infiltration in the non- 
injected eyes was very slight but was 
present in 40 percent of the cases. 
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After having been a scientific hobby 
of a few investigators for about 30 years, 
gonioscopy has finally become a routine 
method of examination in many clinics 
and private offices. A wealth of new ob- 
servations has been made and recorded 
in the literature.’- To take inventory of the 
new knowledge, as far as it pertains to 
the glaucomas, could be done in several 
ways. We have chosen to do it by stress- 
ing the present limits of gonioscopy, lim- 
its as they apply to the physical pro- 
cedure, to the availability of definite, 
characteristic findings and to the interpre- 
tation of such findings. Such a presenta- 
tion may serve to define the present-day 
status of gonioscopic knowledge more 
briefly and concisely than would a discus- 
sion of all the established facts. 

Gonioscopy has been expected to give 
information with regard to: (1) the pat- 
ency or accessibility of the angle of the 
anterior chamber; (2) the function or 
permeability of the corneoscleral trabecu- 
lum; (3) involvement of the anterior por- 
tion of the ciliary body in an inflamma- 
tory or neoplastic disease of the uvea; 
(4) abnormal tissue-elements or foreign 
bodies in the angle; (5) how and why 
surgical operations in the region of the 
angle have succeeded or failed to normal- 
ize the intraocular pressure. 

In the glaucomas gonioscopy is chiefly 
concerned with items 1, 2, and 5. The 
part played by peripheral anterior syne- 
chiae (PAS) in the mechanism of the 
glaucomas has certainly been greatly elu- 
cidated and clarified by the advent of 
gonioscopy, but it would not be true to 

* From the Illinois Eye and Ear Infirmary- 
(Chief of Staff, Dr. Harry S. Cradle). Read 
before the Chicago Ophthalmological Society, 
Mardi 15, 1943. 


say that gonioscopy has “straightened us 
around” on that subject. Even in the pre- 
gonioscopic era we knew from pathologic 
as well as clinical observations that among- 
the so-called primary glaucomas there are : 
(1) cases in which closure of the en- 
trance to the chamber angle by contact 
between iris and lateral angle wall consti- 
tutes the primary pressure-elevating 
mechanism, and (2) cases in which the 
intraocular pressure becomes and remains 
elevated in the presence of an entirely 
open angle. It was also known that in some 
of the cases of the latter group during 
the course of the glaucoma PAS can 
develop which have not played a part in 
the original pressure-elevating mechanism 
but may aggravate the situation. While it 
is true that the names, “congestive” or 
“inflammatory” on the one hand and 
“chronic simple glaucoma” on the Dther 
hand did not express the principal differ- 
ence between the two types of glaucoma, 
the existence of such a difference was 
fully realized in the pregonioscopic era. 
Our enthusiasm over the classification of 
the so-called primary glaucomas into the 
narrow-angle and the wide-angle type 
(O. Barkan), which terms express the^ 
principal difference between the two types 
much more clearl}'^, should not make us 
forget that their existence had been postu- 
lated from anatomic as well as clinical 
evidence long before anybody ever saw 
the chamber angle in a living eye. 

With regard to the narrow-angle type, 
it may be of interest to hear that W. Czer- 
mak^ in 1897 gave a fairly accurate de- 
scription of its mechanism: “Through 
progressive senile increase in the volume 
of the lens and perhaps also of the ciliar)’’ 
processes . . . the anterior chamber of the 
senile eye becomes shallow, which consti- 
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lutes a predisposition to glaucoma. If the 
pupil dilates under the influence of a 
mydriatic or in the dark as through stimu- 
lation of the sympathetic, the crowded- 
together root of tlie iris comes in contact 
with the posterior surface of the cornea 
and tlie connection between anterior 
chamber and chamber angle is closed olT. 
By continued action of Schlemm’s venous 
plexus the aqueous is siphoned out of this 
closed-off pocket. The pressure in it drops 
while it rises in tlie remainder of tlie an- 
terior chamber. Thus tlie root of the iris 
. , , is sucked or, by tlie pressure of the 
aqueous in the posterior chamber, pressed 
into the angle,” 

The concept of a temporary contact be- 
tween iris and lateral angle wall as a 
cause of acute rises of the intraocular 
pressure in anatomically predisposed eyes 
received support from the clinical studies 
of Groenholm,^ Seidel and Serr,^ and, fi- 
nally, was proved to be correct by H. S, 
Sugar’s gonioscopic observations® of the 
actual occurrence of the contact immedi- 
ately before the rise of intraocular pres- 
sure, Gonioscopy thus has played an im- 
portant part in establishing the mechanism 
of narrow-angle glaucoma. Practically, it 
has enabled us to determine whether or 
not in a given case the anatomic pre- 
disposition — namely the narrowness of 
the entrance to the angle — is present. This 
' is an important point, since narrowness 
of the angle entrance is not always as- 
sociated with all-over shallowness of the 
anterior chamber. 

The gonioscopist sometimes finds it 
difficult to answer the question, whether 
or not an eye with a certain degree of 
narrowness of the angle is actually in 
danger ; that is, whether the angle-crowd- 
ing that is likely to occur in normal life is 
sufficient to lead to temporary closure of 
the , entrance to the angle. He tries to 
answer this question by investigating - 
(after Sugar) the effects (1) of moderate 
mydriasis produced by drugs, and (2) of 


accommodation. If both of these hvo 
angle-crowding factors do not bring the 
iris in contact with, or very close to, the 
lateral angle wall, the gonioscopist is 
tempted to consider the degree of angle 
narrowness as innocuous and the patient 
not in danger. The question is whether we 
actually know and are able to reproduce 
at will all natural angle-crowding factors. 
Besides emotion- (through factors other 
than mydriasis) and upper respiratory in- 
fections which were considered by Sugar 
in his work on the mechanism of acute 
glaucoma,® there may be still other angle- 
crowding factors. While the general opin- 
ion seems to be that eyes with potential 
or definitely established narrow-angle 
glaucoma differ only in one respect from 
the normaheye — namely, in their anatomic 
angle configuration — there is a remote 
possibility that the anterior uvea in these 
eyes does undergo sudden increases in 
volume to a greater extent than does the 
normal eye. In a number of cases in which 
artificial mydriasis plus accommodation 
did not produce closure of tlie entrance to 
the angle and tlierefore no embarrassment 
of the intraocular pressure, weeks or 
months later a spontaneous rise of the in- 
traocular pressure occurred which coul 
not be attributed to any known angle- 
crowding factor. The practical conclusion 
should be that the distinction betiveen 
dangerously or innocuously narrow ang e 
entrances cannot always be made with 
absolute certainty and that any eye with 
marked narrowness should be considered 
as being in danger. 

To what extent the angle, in established 
narrow-angle glaucoma, has become 
closed off by permanent peripheral an- 
terior synechiae (which develop if the 
contact is not interrupted fairly promptly 
by miotics, surgery, or spontaneously) 
can usually be determined with great ac- 
curacy. Difficulties arise in the extreme 
degrees of shallowness of the anterior 
chamber in which one usually finds rela- 
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lively small and flat corneas com'bined 
with an extreme forward-position of the 
iris-lens diaphragm. In gonioscopic lingo, 
in these cases, we are not able to get over 
the iris hump. It seems unlikely that by a 
further modification of the contact lens 
some of these angles could be rendered 
visible. As stated by Sugar, the lens of 
type A seems more suitable for the ex- 
amination of such shallow chambers than 
the lens of type C. Still, certain angles 
have to be described as being too shallow 
for gonioscopy and the question whether 
there is a narrow cleft leading down to 
the apex of the angle or whetherthere are 
peripheral anterior synechiae has to be 
left unanswered. We have found that 
when the PAS reach considerable extent 
in meridional direction the iris hump does 
become less pronounced, the iris taking 
on the shape of a chord where it used to 
be an arc. Thus the presence of flatter, 
straighter iris sectors in eyes with very 
shallow anterior chambers is suggestive of 
PAS in those sectors. 

The presence of comeal edema is no 
insuperable obstacle since by massage with 
a glass rod, according to Larsson,® or by 
the instillation of glycerine (Cogan’^), a 
portion of the cornea can be cleared suffi- 
ciently to permit gonioscopy. 

The close parallelism between closure 
of the angle and elevation of the intra- 
ocular pressure which has been found in 
innumerable instances in which before 
the formation of the PAS the intraocular 
pressure was normal, constitutes weighty 
evidence in favor of the concept that the 
human eye depends largely upon the 
trabeculum-canal-of-Schlemm mechanism 
for maintenance of a normal intraocular 
pressure. Because of the general impor- 
tance of this concept the closeness of this 
parallelism between closure of the angle 
and intraocular pressure in eyes without 
any artificial new outlet for the intra- 
ocular fluid has been the subject of special 
investigation. An apparent lack of paral- 


lelism is seen occasionally in eyes with 
acute congestive glaucoma in which an 
iridectomy completely and permanently 
controls the intraocular pressure although 
most of the chamber angle seems to be 
closed. A similar situation is found in a 
very small percentage of the cases which, 
as a result of prolonged absence of the 
anterior chamber after cataract opera- 
tions, have developed extensive PAS. 
Such exceptions from the general rule 
of parallelism have been explained by 
Sugar® as being due to minute iris in- 
carcerations which, while not big enough 
to cause any visible permanent gaps in 
the operative incision associated with 
gross blebs in the overljfing conjunctiva, 
allow a sufficient amount of filtration to 
keep the intraocular pressure at a normal 
level. In some of these cases Sugar was 
able to “raise” minute blebs by massage of 
the eye. The presence and patency of such 
minute subconjunctival fistulas is difficult 
to prove conclusively. There have been a 
number of histologic reports indicating 
their presence where they had not been 
seen nor expected clinically. On the other 
hand, small iris incarcerations in the pres- 
ence of closed angles very often fail to 
control the intraocular pressure perma- 
nently, especially if in the eye in question 
the natural channels of outflow were in- 
sufficient before the PAS formed. What- 
ever the role of small iris incarcerations 
ma)’’ be, there are cases of narrow-angle 
glaucoma which have been controlled by 
iridectomy without iris incarceration al- 
though more than three quarters of the 
angle appeared to be closed. To us these 
cases seem to indicate that in narrow- 
angle glaucoma in which the normal chan- 
nels of outflow function normally until 
the entrance to the angle becomes ob- 
structed or PAS form, a small accessible 
portion of the trabeculum is sufficient for 
maintenance of normal intraocular pres- 
sure. It also seems possible that in such 
eyes filtration takes place through tiny 
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gaps in tlie PAS as well as around the 
synechiae into open-angle pockets. 

All in all, gonioscopy gives satisfactory 
explanations for most of the phenomena 
observed in narrow-angle glaucoma. The 
name seems to have been well chosen, the 
closure-inviting narrowness of the angle 
being the main if not the sole cause of the 
glaucoma. The term “wide-angle glau- 
coma” has no such positive meaning; it 
refers to a negative characteristic of this 
large and ver}”^ heterogeneous group of 
glaucomas; namely, the absence of any 
visible obstacle to the passage of aqueous 
into the trabeculum. What little there is 
in the way of positive characteristics of 
this group, could not be included in its 
name. Here the limits of gonioscopic 
knowledge are very apparent. In the ab- 
sence of any obstruction within the angle 
the gonioscopist’s natural move was to 
look for signs of decreased permeability 
of the corneoscleral trabeculum. O. Bar- 
kan even went so far as to use the term 
“trabecular” as a synonym for wide-angle 
glaucoma and as the countei-part to 
narrow-angle or iris-block glaucoma, al- 
though he does mention, under the gen- 
eral heading of trabecular glaucoma, a 
secretory or neurogenic variety. 

The gonioscopic recognition of im- 
paired function of the corneoscleral tra-' 
beculum has proved most difficult. In our 
work on the visualization of the canal 
of Schlemm by drawing blood into it,® 
we observed a few cases of advanced 
wide-angle glaucoma in which the tra- 
beculum seemed definitely less transparent 
than normally, which may have been a 
sign of sclerosis. Bangerter and Gold- 
manffi describe veiling of the anterior sur- 
face of the ciliary body in some of their 
wide-angle glaucomas, which may have 
meant lessened permeability of the uveal 
portion of the trabeculum that overlies the 
ciliary body. This veiling, unless it is very 
pronounced, may be difficult to recognize 
and to distinguish from the normal. We 


have seen it, but it is rare. 

Gonioscopy has been responsible for a 
revival of or renewed interest in the 
pigment-block theory of some glaucomas. 
A considerable percentage of all wide- 
angle glaucomas show excessive pigmen- 
tation of the trabeculum, but in the ma- 
jority of them the degree of trabecular 
pigmentation varies within the same wide 
limits as in nonglaucomatous eyes of the 

TABLE 1 

Relativk incidence (percentage) of the var- 
ious DEGREES OF TRABECULAR PIGMENTATION IN 
NONGLAUCOMATOUS AND WIDE-ANGLE GLAUCO- 
.MATOUS EYES OF SUBJECTS OVER 40 YEARS OLD 


Degree 

. 

Pigmen- 

tation 

Controls 

Primary Wide- 
Angle Glaucoma 

Iris 

blue or 
gray 

Iris 

hazel or 
brown 

Iris 

blue or 
gray 

Iris 

hazel or 
brown 

None 

59 

9 

16 

IS 

Slight 

29 

58 

24 

30 

Moderate 

11 

32 

40 

32 . 

Excessive 

0 

0 

20 

23 


same age and racial group. Table 1 shows 
the degree of pigment infiltration of the 
trabeculum in 200 nonglaucomatous and 
150 wide-angle glaucomatous eyes of indi' 
dividuals over 40 years of age.* While 
these numbers are probably too small and 
the estimation of the pigment content by 
gonioscopy too inaccurate to permit defi- 
nite conclusions, the amount of pigment 
present in the trabeculum of nonglauco- 
matous eyes seems to depend upon the 
pigment content of the iris, and excessive 
pigmentation seems to occur only in glau- 
comatous eyes. Thus only excessive pig- 
mentation has come to be recognized as 
being characteristic of some wide-angle 
glaucomas in which it has diagnostic sig- 
nificance. It must be remembered that the 
absence of excessive pigmentation by no 
means rules out wide-angle glaucoma. In 
many wide-angle glaucomas the appear- 

* This work was done by Drs. H. S. Koch 
and T. H. Luo in the Glaucoma Clinic of the 
Illinois Eye and Ear Infirmary. 
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ance of the trabeculum as well as that of 
the rest of the angle is in no way different 
from that of a nonglaucomatous eye, so 
that by gonioscopy the glaucomatous 
character of the eye in question cannot be 
recognized. 

Excessive pigmentation of the trabecu- 
lum is usually associated with signs of 
pigment migration in the iris and all over 
the anterior chamber. Gonioscopy has 
failed to produce any new evidence in 
favor of the pigment-block theory or to 
shed light on the finer mechanism of this 
quasi-type of glaucoma. The fact is dis- 
turbing that in the many cases of capsular 
exfoliation without glaucoma excessive 
trabecular pigmentation is the rule. 

How difficult it is to estimate the per- 
meability of the trabeculum from its gon- 
ioscopic appearance is well illustrated by 
the many cases of chronic anterior uveitis 
in which pigmented and unpigmented de- 
bris is deposited on and within the tra- 
beculum. There is no apparent parallelism 
between the intensity of these deposits and 
the incidence, course, and severity of the 
secondary glaucoma that develops in some 
of these cases. Again from the gonioscopic 
picture of trabecular changes alone one 
cannot tell to what extent the balance of 
the intraocular pressure has been or will 
be disturbed. In the rare type of recurrent 
mild cyclitis with elevation of tension at 
the first and each subsequent attack dur- 
ing which the gonioscopic picture remains 
perfectly normal, it appears certain that 
trabecular impermeability or angle ob- 
struction of any kind plays no part at all. 
This is just another example of a mecha- 
nism producing a glaucomatous state 
which is associated with a nonnal gonio- 
scopic appearance of the trabeculum. 

There is a field where gonioscopy 
shines; that is, the examination of the 
sites of anti-glaucomatous operations. 
After trephinings or iris-incarcerations in 
which the site of the operation is not com- 
pletely concealed by adhesions between the 


iris and the anterior wound lip, gonio- 
scopic examination affords an excellent 
view of the area of operation and usu- 
ally a simple explanation of its failure 
or success. The success of both, the 
trephining as well as the iridencleisis, de- 
pends upon the permanent patency of the 
operative wound or defect. In most per- 
manently and unconditionally successful 
iridencleises, a portion of the incision is 
kept open b}'’ the interposition of iris in 
one or both corners of the wound, the 
iris acting not as a wick but to keep the 
wound lips separated. Thus, in slight de- 
viation from Sugar’s idea, we are inclined 
to think that a sclerectomy, if added to the 
iridencleisis, should be made in the por-’ 
tion of the incision that is not taken up 
b)'^ the incarcerated iris. This technique 
would seem to give the best chance for 
permanent gaping of the incision. Pro- 
liferation of retinal pigment, starting 
from the incarcerated-iris portion, is usu- 
ally fairly pronounced, but rarely suffi- 
cient to cause late closure of the operative 
gap. Among the cases without visible gap 
of the surgical incision there were per- 
manent successes, apparent!)" through 
wick-action of the incarcerated iris. More 
commonly, however, the intraocular pres- 
sure did not remain within normal limits 
and miotics had to be used. In trephining, 
the conditions for permanent patency of 
the corneoscleral defect are ideal if uveal 
tissue or lens is entirely absent from its 
rim or lumen. The greater the portion of 
the circumference of the hole that is lined 
by uveal tissue the less chance there is of 
permanent patency. In order to avoid 
these adhesions, the site of the trephining 
should be well outside of the area covered 
by the PAS, and the postoperative con- 
tact between iris and cornea should be 
reduced to a minimum. A trephine open- 
ing may become closed by proliferative 
or scarifying processes in the subconjunc- 
tival space (“from the outside in’’). While 
gonioscopy cannot be expected to give 
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information concerning these processes, it 
explains why the operation failed in most 
cases in which the dissection had been car- 
ried into tlie stroma of the cornea, beyond 
the rim of Bowman’s membrane. There 
gonioscopy reveals that the outer covering 
of the trephine hole, although it is directly 
exposed to the intraocular fluid, does not 
become pliable enough to fonn part of a 
bleb or even to remain detached from the 
remainder of the cornea. 

That a successful cyclodialysis is asso- 
ciated with the gonioscopic picture of a 
permanent supraciliary cleft leading into 
tlie suprachoroidal space is now generally 
known. That the cleft and not an "atro- 
phy” of the dialyzed portion of tlie ciliary 
body is tlie actual pressure-reducing prin- 
ciple is clearly demonstrated by the re- 
currence of hypertension if tlie cleft 
closes up. The actual depth of tliese 
“pockets” is sometimes difficult to deter- 
mine, nor are the factors well understood' 
which favor or hinder the permanent pat- 
ency of the pocket. 

Sugar’s statemenP® that "most failures 
of well-performed cyclodialysis opera- 
tions are due to the persistence and or- 
ganization of a blood clot in the aperture 
of the cyclodialysis cleft” is unquestion- 
ably correct. The presence of blood or 
fibrin in the pocket two weeks postoper- 
atively is an unfavorable sign, although 
complete absorption of such clots without 
closure of the pocket has been observed. 
We have the feeling that in the operative 
failures bleeding into the pocket has con- 
tinued for some time or recurred several 
times. Electro-coagulation of the anterior 
ciliary arteries in the region of the cyclo- 
dialysis immediately before the latter may 
be of value to reduce the danger of severe 
hemorrhages. From purely clinical analy- 
sis, cyclodialyses made in the upper half 
of the globe have a better chance of re- 
maining open than do cyclodialyses made 
in the lower half. Late closure apparently 
occurs more often in eyes in which the 


original pocket was narrow in meridional 
direction. Thus eyes with very shallow 
chambers appear to be less favorable sub- 
jects for cyclodialysis tlian eyes with deep 
anterior chambers. This point has been 
emphasized by Bangerter and Goldmann,^ 
who apparently have used cyclodialyses 
more widely than ophthalmologists in any 
other large clinic. For the reason that the 
upper portion of the angle is usually the 
narrowest, Bangerter and Goldmann pre- 
fer to make tlie cyclodialyses temporally, 
in a location avoided by Sugar because of 
the danger of injury to the long posterior 
ciliary^ artery. Since this artery enters the 
ciliary' body in the posterior portion of the 
orbiculus, a cyclodialysis can be per- 
formed temporally' without injury to the 
artery'. Bangerter and Goldmann contend 
that in the presence of a very narrow 
angle an iridectomy' prior to the cyclodi- 


aly'sis improves the chances for a perma 
nent patency of the latter. The available 
gonioscopic evidence is equivocal with 
regard to the effect of preexistent PA 
upon the permanent patency of a cyclo 
dialy'sis pocket; although it would seem 
logical that, in an angle sector that is free 
of PAS, a cyclodialysis can be performe 
with greater ease and less trauma than m 


a sector closed off by PAS. 


Summary 

The present status of gonioscopy way 
be summed tip by listing some of its plus 
as well as its .minus values. 

Plus values of gonioscopy: 1«. Gonios 
copy offers a simple mechanical explana 
tion for certain glaucomas. 2. Gonioscopy 
helps choose the type of operation most 
suitable for the case under consideration. 
3. Gonioscopy helps recognize the causes 
of failure of glaucoma operations. 4. The 
information obtained by gonioscopy is or 
prognostic value in that it enables us to 
tell whether or not a filtering operation 
will continue to function. S. The infor- 
mation obtained by gonioscopy may be of 
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value in inflammatory and traumatic dis- 
eases of the eye. 

Minus values vf gonioscopy: 1. Goni- 
oscopy offers no explanation of the 
mechanism of certain glaucomas. 2. Goni- 
oscopy requires some special equipment. 
From 2 to 4 hours are required to learn 


the technique of gonioscopy. Considerable 
experience is required to interpret cases 
in which the landmarks have been obliter- 
ated. 3. Gonioscopy is conducive to the 
development of an over-mechanical con- 
cept of glaucoma. 
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TORSION IN PERSONS WITH NO KNOWN EYE DEFECT* 

Thomas G. Hermans 
Seattle, Washington 


From the numerous experiments that 
have been performed on the problem of 
torsion throughout the last 100 years, 
there has emerged no clear understanding 
or agreement among current authoritative 
sources. Physiologists hold that through 
the combined action of the external mus- 
cles of the eyeballs torsion does not oc- 
cur; whereas ophthalmologists tend to 
regard it as abnormal. Starling,^ Best and 
Taylor,^ Howell,® and MacLeod,* either 
state specifically or imply that torsion 
does not occur. Ames and Gliddon® report 
from the Dartmouth Medical School 
measurement of cyclophoria (torsion) in 
clinical patients “suffering more or less 
acutely from their eyes.” They speak of 
“cyclodeclination condition,” “cyclotor- 

* From the Department of Psychologj’. Uni- 
'crsity of ^^^ashingto^. A resume prepared by 
the author of his much more detailed paper, 
tvlnch appeared in the Jour. Exp. Psvchol., 
ly-ta, V. 32, April, no. 4, pp. 307-324. 


sional trouble,” “abnormal cyclotorsional 
condition,” and “suffering from cyclo- 
diplopia” as if torsion were an abnormali- 
ty of vision, yet they apparently have no 
facts as to what normal persons, or non- 
clinical subjects, might show in the way 
of torsion. They would probably admit as 
does Duke-Elder® that a “certain amount” 
of torsion might be normal. For the pur- 
pose of establishing this “certain amount” 
the experiment herein to be reported was 
performed. Carow’’ is the only individual 
found working on the problem who 
seemed to realize the importance of meas- 
uring torsion in large numbers of patho- 
logic cases. He measured torsion in 107 
employees of a Berlin police station. Most 
of his subjects had eye defects of one kind 
or another, but at least they were not re- 
cruited from clinics; only 14 subjects 
yielded what he regarded as good data. 
His analysis of the data consisted only of 
the calculation of averages. 
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From the foregoing considerations it 
seemed advisable to measure torsion in 
persons with no known eye defect in an 
attempt to answer the following ques- 
tions: 1. Is torsion a normal or an ab- 
normal phenomenon? 2. If it occurs in 
normal vision, what direction of torsion 
may be expected? 3. What is the average 
amount that might be expected ? 4. What 
is the normal variability that might be ex- 
pected from one person to the next? 5. 
Does it vary with variation in elevation of 
vision above and below horizontal? 6. 
Does it vary with changes in convergence ? 
7. Are the torsional movements bilaterally 
symmetrical for the two eyes? 8. What 
are the torsional changes witli oblique and 
lateral fixation points in the visual field? 
9. Is it a source of distress in vision? The 
following report of experimental pro- 
cedure and the results obtained is an at- 
tempt to answer all but the last three of 
these questions. 

Three essentially different methods of 
testing torsion have been used. Some of 
the conflicting statements about torsion 
arise as an artefact of the method used. 
One method frequently cited uses the 
afterimage. However, only the monocular 
afterimage may yield valid results. The 
binocular afterimage would not show 
validly the torsion in either one or both 
eyes, owing to the fact that a binocularly 
fixated point or figure, seen as single dur- 
ing fixation, never produces a double 
afterimage; the perceived position of the 
afterimage tends to remain a function of 
the positional relationships maintained 
during retinal fatigue. Statements by Star- 
ling,^ Duke-Elder,® and Tscherning® are 
invalidated by the fact that they are based 
upon the use of the binocular afterimage. 

A second method is that of observing 
directly torsion by use of a telescope with 
vernier scale, the cross-hairs of which can 
be superimposed on distinctive markings 
of the iris. This method is recommended 


for its objectivity. However, with the tele- 
scope used by Loring® in the local labora- 
tory I found it difficult to discriminate 
with any degree of certainty changes of 
less than a degree. Moreover, Loring re- 
ports that pupillary changes even with 
constant illumination made it difficult at 
times to identify the distinctive marking 
previously sighted. 

A third method of measuring torsion is 




Fig. 1 (Hermans). Figures of the "Volkmann 
disc” type for binocular fusion. 

that of presenting to the two eyes separate 
figures that are binocularly fused by 
means of some stereoscopic device when 
their angular rotations on the visual axes 
are in proper relationship. The type of 
figures or targets commonly used is what 
has come to be known as “Volkmann s 
discs.” These are circles set at right angles 
to the visual axes with the centers as 
points of fixation ; a radius is drawn on 
each circle, but on opposite sides of the 
centers, so that when one or both discs are 
properly rotated the radii become an ap 
parent diameter of the circle (fig- 1)-^ 
diameters are drawn on the two circles 
the subject then has to discriminate when 
the lines are perfectly superimposed ; th^) 
must fixate some point on the line and tel 
when there is no apparent doubling o 
the lines peripheral to the point of fixa- 
tion. Such discrimination of double im* 
ages is difficult for the naive subject an 
may give unreliable results. The use o 
targets by Ames and Gliddon,® requiring 
peripheral discrimination of double 
ages, plausibly accounts for their incredi- 
ble report that “Usually the declination of 
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TABLE 1 

Giving: (1) Number of subjects, (2) Obtained average value of torsion, (3) Standard devia- 
tion, (4) Theoretical average, from 40° above to 40° below horizontal and from 

0 to 10 DEGREES OF CONVERGENCE 
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.79 
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.48 

.64 

.81 
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1.60 

1,83 
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95 

87 

67 

49 

37 

31 

25 
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.39 
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.78 

1.14 

1.54 
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.57 

.66 

.66 
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.56 
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78 

52 


HI 

27 


+20° 

,04 

.18 

.30 

.41 

.51 

.70 

.88 



.1.50 


,41 

.40 

.49 

.49 

.52 

.56 

.70 


■K3 

.64 

■Ki 


.13 

.23 

.35 

.48 

.62 

.77 

.93 

1.11 

1.29 

1.49 

1.70 


mm 

103 

104 

100 

89 

72 

50 

40 

32 

27 

21 

+10° 


.16 

.26 

.38 

.46 

.60 

.79 

.92 

1.09 

1.31 
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the vertical meridians is greater than that 
of tlie horizontal.” 

From a careful consideration of the 
various methods of measuring torsion, it 
seemed advisable for the present study to 
use the stereoscopic technique with targets 
of the Volkmann disc tj'pe. They were 
circles 1 inch in diameter; projecting 4^ 
inches bej-ond the circles were bars one- 
cighth inch wide ; Avith one circle the bar 
projected downward and Avith the other 


upAA’^ard. In effect, these targets combined 
binocularly as radii'of a circle 10 inches in 
diameter. With a system of mirrors 
knoAvn as a telestereoscope changes in 
convergence could be effected. Changes in 
elcA^ation of vision AA^ere made possible by 
rotation of the apparatus vertically about 
an axis approximating the center of rota- 
tion of the subject’s eyeballs. The subjects 
rotated the targets synchronously in oppo- 
site directions until the bars appeared to 
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make one continuous slraiglit line through 
the stereoscopically fused circle. Their ad- 
justment of the targets could be read to 
one tenth of a degree. 

The subjects used in the experiment 
were 104 naval R.O.T.C. students who 
had had recent eye examinations and had 


Readings were taken only to 10 degrees 
of convergence; incidentally, this refers 
to the angular change in each eye. 

A distribution of the subjects’ judg- 
ments for each of the 99 combinations of 
convergence and elevation was made, and 
the average and standard deviation from 



Fig. 2 (Hermans). Obtained average values of torsion plotted against the two 
variables, convergence and elevation of vision. 


the average calculated for each distn d 
tion. The values derived from these ca 
culations are given in the accompahyu^b 
table; the horizontal variable represen s 
degrees of convergence, the vertical van 
able, the degrees of elevation of vision 
above and below horizontal. The first ite^ 
in each cell of the table indicates tie 
number of subjects able to malce jn S 
ments at this combination of the two 
variables. The second item is the average 


been passed as ‘‘normal'’ ; that is, with 
20/20 vision and no detected visual de- 
fect. Readings of the subject’s adjustment 
of the targets were taken at as many com- 
binations of elevation and convergence as 
the subj ect was able to maintain binocular 
fusion of the targets. A few subjects 
found it impossible to fuse the targets 
with parallel axes of vision, and every one 
would reach some point of convergence 
beyond which fusion was impossible. 
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value of the subjects’ adjustment of the disinclination of the upper ends of the 
targets. The direction of rotation of the vertical meridians of the eyes from the 
targets is a tipping of the vertical diam- medial plane. The two exceptions are indi- 
eters of the fused circles of the targets cated by the minus sign. The third item in 
away from each other at their tops. Cor- each cell is the standard deviation from 
respondingly, the rotary direction of the the average of the obtained values. This 
eyes is that which would result from un- is a measure of the variability of subjects 
opposed contraction of the inferior and defines the limits on either side of 



Fig. 3 (Hermans). Theoretical values of torsion plotted against the two 
%’ariables, convergence and elevation of vision. 


oblique muscles. For simplicity in speak- 
ing of torsion we shall assume tliat these 
figures refer to torsion of the eyes; for 
obviously, the eyes have undergone tor- 
sion of these amounts and tlie targets have 
had to be rotated in the same amount and 
direction to meet the subject’s require- 
ments for judgments of straight lines. 
1 he direction of the torsion indicated 
(v. ith two exceptions) is an cx-torsion or 


tire average within which the middle 68 
percent of the torsion values were found. 
To illustrate, 104 subjects made judg- 
ments with vision horizontal and with 2 
degrees of convergence ; th£,average judg- 
ment was .23 degrees, and standard de- 
viation .38 degrees; 68 percent of tlieir 
judgments were between .23 — .38 and 
.23 .38 or between —.15 and +.61 de- 

grees; the remaining 32 percent of sub- 
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jects made judgments that deviated more 
than .38 degrees from the average. The 
fourth item in each cell is the theoretical 
average; how this was obtained will be 
explained later. 

Figure 2 shows the three-dimensional 
surface obtained when the average values 
of torsion in degrees are plotted against 
degrees of elevation and degrees of con- 
vergence. The striking appearance of 
regularity of this surface suggests the de- 
sirability of obtaining an equation de- 
scriptive of the relationship between the 
three variables. Theoretically, the sur- 
face would be entirely smooth if a large 
enough number of subjects had been used. 
On this assumption calculations were 
made and the following equation derived : 

Z = +.00573X- + .OOOOly* -t- .00I48xy + 
.07029X + .0028y + .06876 

Z represents degrees of torsion, x de- 
grees of convergence, and y elevation of 
vision in degrees above (plus) or below 
(minus) horizontal. 

Using this equation, theoretical values 
of torsion were calculated for the 99 
points of the graph. The fourth item in 
each cell of the table is this theoretical 


value. Figure 3 shows this smoothed sur- 
face. To illustrate how closely the two 
surfaces coincide it should be pointed out 
that the standard deviation of the differ- 
ences between the obtained and theoretical 
averages is .13 degrees; that is, 68 per- 
cent of the theoretical values of torsion 
are within .13 degrees of the obtained 
values. 

In conclusion, torsion has been shown 
to be a normal phenomenon of vision. The 
direction of torsion to be expected is a 
disclination at the top of the vertical 
meridians of the eyes relative to the 
medial plane, except at extreme positions 
of elevation below horizontal and with a 
small amount of convergence ; in this po- 
sition tlie torsion is reversed. The average 
amount of torsion to be expected for 
an)’’ combination of convergence anu ele- 
vation is expressed by the above equation; 
this may be regarded as a law descriptive 
of eye-movement. The amount of A'an- 
ability in torsion that one might expect in 
individual cases, and still be regarded as 
normal, is expressed best by the various 
standard deviations from the average val- 
ues as indicated in the table. 
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HIGH CONGENITAL MYOPIA WITH CONVERGENT STRABISMUS* 


Richard C. Gamble, M.D. 
Chicago 


In 1930, a child, 22 months of age, was 
referred to me for examination because 
the eyes had a definite tendency to cross 
when looking at close objects. The refrac- 
tion, measured with the eyes under the 
effect of atropine, showed 16D. of myopia 
in each eye and, much to my surprise, the 
convergent squint completely and imme- 
diately disappeared as soon as the child 
was provided with glasses. This unusual 
experience prompted a reasonably thor- 
ough review of the literature on similar 
cases. All that one could find was a case 
report here and there of an infant with 
a high degree of myopia, but no mention 
of any strabismus and, most important of 
all, no observations over a period of 3^ears 
to give one any idea of what to expect in 
regard to the visual prognosis for chil- 
dren having this defect. 

Many questions presented themselves. 
What was the cause of the strabismus, 
and why was it corrected b}'* concave 
lenses? Was this myopia really congenital, 
owing to the lens being more spherical 
than usual, or was it axial? Do such cases 
progress and ultimately result in the ex- 
tremely high myopia with marked retinal 
destruction that we see at times? This 
study is an attempt to answer these ques- 
tions. 

In tlie past 13 years, 25 children have 
been examined who had what can reason- 
ably be called high congenital myopia. An 
arbitrary' standard of five diopters of 
myopia before school age has been ad- 
hered to with a few exceptions. Myopia 
associated with obvious microphthalmos 
or ectopia lentis has not been included 
nor nave cases of monocular myopia. Re- 
fractions have been repeated as often as 

* before the Chicago Ophthalmological 
>ocicty, ^^ardl 15, 1943. 


indicated. In five of the patients the re- 
fraction was measured only once, so these 
are not included in the figures showing 
changes in the amount of m)"opia. 

The following table shows most of the 
facts revealed by this study: 

TABLE 1 

High: congenital myopia with convergent 

STRABISMUS — ^SHOWING AMOUNT OF MYOPIA, 
RATE OF PROGRESS, AND FREQUENCY OF 
STRABISMUS 


Number of patients with high con- 
genital myopia 25 

Number of patients refracted more 

than once 20 

Average age a t first examination . . 4.3 years 

Average amount of myopia at first 

examination — 10.45 D. 

(Max. — 16.50; Alin. ^4.50) 

Average age at last examination . . 8.8 years 

Average amount of myopia at last 

examination 10.88D 

Average period of observation ... 4.1 years 

Average change in refraction per 

year — .18D 

Number of eyes becoming more 

myopic (total 40) 19 

Number of eyes becoming less 

myopic (total 40) 15 

Number of eyes showing no change 

of refraction (total 40) 6 

Number of patients with conver- 
gent strabismus 15 

(Ail recovered except two, 
in one the squint became 
divergent later) 

Number of patients with divergent 

strabismus 1 


The high incidence of convergent stra- 
bismus is remarkable. In one case the 
deviation was 35 degrees, in all of the 
others the deviation was only 10 to 20 
degrees, and in many cases it was not 
constant. The fact that it was of low de- 
gree and usual!}'' was corrected immedi- 
ately by the use of glasses suggests the 
possibility that it was a physiologic con- 
dition related to the fact that the far 
point was so close to the child's eyes. It 
might be assumed that, inasmuch as even*- 
thing more than 10 cm. away is indis- 
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tinct in a case of myopia of lOD., the 
child makes his binocular adjustment for 
close objects only. Some of the facts are 
not in accord with this simple explana- 
tion, however. There were a few cases in 
which amblyopia of moderate degree 
could be demonstrated when the child be- 
came old enough to have suitable tests 
made, and in several cases fusion and 
stereopsis were subnormal. One child had 
a convergent strabismus of 20 degrees 
and myopia of 12D. at three years of age ; 
the strabismus was corrected immediately 
by the glasses, but at the age of 11 years 
she developed divergence excess with 18 
degrees of exotropia for distance. She had 
vision with glasses: R. 20/25, L. 20/15 
and had good fusion and stereopsis. 

It is quite obvious that this type of 
myopia is different in many ways from 
the usual axial type that begins in the 
early school years, increases during the 
years of growth, and then becomes more 
or less stabilized. The very slow average 
rate of increase (— 0.18D. per )^ear) in 
this series is very gratifying. These chil- 
dren have all been able to make satisfac- 
tory progress in school, most of them in 
regular school, a few in sight-saving 
classes, and it does not appear that the 
work has harmed their eyes. A myopic 
conus was observed in only two patients, 
one with lOD. of myopia and one with 
15D. Other patients with just as much 
myopia did not have a conus nor any my- 
opic retinal changes. In no case did the 
eyes appear abnormally larger or pro- 
truding ; in fact, the opposite was usually 
the case. We are all familiar with myopia 
in cases of microphthalmos and ectopia 
lentis where the anteroposterior diameter 
of the globe is not abnormally great. The 
lack of stretching of the. posterior seg- 


ment of the eye and the very slow rate of 
increase in myopia in these congenital 
cases strongly suggest the possibility that 
the cause of the myopia is due to the lens 
being abnormally spherical. This assump- 
tion is in agreement with what is well 
known regarding tlie development of the 
infant eye. Measurements have shown 
that the lens of a normal eye of an infant 
has twice as great a curvature as in the 
adult. The reason this condition of the 
lens does not always result in the infantile 
eye’s being myopic is tliat it is' usu- 
ally more than compensated for by the 
short anteroposterior diameter of the eye- 
ball at birth. Congenital myopia will be 
present if the anteroposterior diameter is 
not short enough to compensate for the 
myopia owing to excessive curvature of 
the lens. Such myopia may decrease as 
the lens becomes less spherical with age 
unless this is offset by an increase in the 
anteroposterior diameter, or it may in- 
crease if the anteroposterior diameter be- 
comes greater at a more rapid rate than 
is compensated for by the change in tlie 
lens. In this series the two processes ap- 
parently took place at about the same 
rate, so there was no marked change in 
the refraction. 

Conclusions 

1. High congenital myopia and con- 
vergent strabismus are often associated. 

2. The myopia is lenticular in origin 
and relatively nonprogressive, at least up 
to the age of adolescence. 

3. The convergent strabismus is of low 
degree, is usually corrected by glasses, 
and is, on the whole", relatively unimpor- 
tant. 

30 North Michigan Avenue. 


Discussion 

■ Dr. William F. Moncreiff: Dr. distinct problems: first, that of congeni- 
Gamble’s paper presents two separate and tal myopia as an etiologic factor in con- 
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vergent squint; second, that of the patho- 
genesis of congenital myopia. These two 
problems would appear not to be closely 
related, their juxtaposition in the paper 
being accounted for by the circumstance 
that in some 60 percent of the cases of 
congenital myopia reported, a convergent 
position of the eyes was observed, tabu- 
lated as convergent strabismus. 

As to the role of congenital myopia as 
a causative factor in convergent strabis- 
mus, Dr. Gamble’s remark that a child 
with congenital myopia of lOD. makes his 
binocular adjustment for close objects 
only, is in accord with the observations of 
Chavasse, who pointed out that the ex- 
treme nearness of the far point, varying 
from less than 6 cm. to an average of 
not more than 10 cm. requires such a 
high angle of convergence for the devel- 
opment of binocular single vision, that 
with its development must come more or 
less strong esophoria; this, if prolonged 
for a sufficient time, may be finally trans- 
formed into esotropia. 

One may question whether the con- 
vergent position of the eyes observed in 
15 of these congenitally myopic patients 
was in every instance a true esotropia. 
Convergence of the visual axes on near 
objects, to the meter angle equivalent of 
the distance, is a physiologic fact and 
necessary for binocular single vision ; 
also, the term esotropia, or convergent 
strabismus, does not apply unless the con- 
vergence exists when fixating an object 
at a distance of 6 meters or more. How 
can one correlate or compare the observed 
angle of convergence with that appropri- 
ate to the distance of fixation when there 
is no accurate means of determining what 
the fixation distance is? Furthermore, 
how can an infant or child with 5 to 18D. 
of myopia, uncorrected by lenses, fixate 
an object at a distance of 6 meters which 
he cannot even see? The fact that con- 
vergence disappeared promptly in many 


cases with the application of correcting 
lenses adds further to the suspicion that 
the convergence was not that of a true 
esotropia. 

In the nine patients in whom no con- 
vergence was observed there was an av- 
erage of lOD. of m 3 '^opia or more; in one 
case tlie mj’^opia was as high as that of 
any other patient in the entire series. 
In the majority of these cases the differ- 
ence in refraction between the two eyes 
was at one time or another only one 
diopter or less, and, in most of the cases, 
correcting lenses were first applied in 
the fourth year or younger. Could it be 
that within the limits of the far point, 
those with about equal myopia in the two 
eyes developed sufficiently good stereopsis 
to prevent the occurrence of esotropia? 
Some of the others perhaps did not begin 
to exercise their visual faculties to any 
marked extent on near objects and small 
details prior to the first correction of the 
refraction. 

The essayist noted the presence of 
amblyopia and defects of stereopsis in 
certain cases in which a true strabismus 
persisted beyond the age of six years. 
Further analysis of details not reported 
in the paper might show the cause to be 
high astigmatism in one eye only, or 
much higher myopia in one eye than in its 
fellow. 

As to the pathogenesis of congenital 
myopia, the essayist states that this is 
lenticular in origin. No proof of this con- 
clusion is offered, but the idea is ap- 
parently adopted as an alternative to the 
more tenable one of an axial m)'opia. He 
rejects axial myopia as an explanation 
because (1) choroidal, retinal, and other 
fundus changes observed in high myopia 
in many adults were not present; (2) 
there was no significant increase in the 
amount of mj^opia in any case, and even 
a decrease in some cases. The first con- 
sideration is untenable; it is well known 
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that, with the exception of a simple conus 
(malformation) due to obliquity of the 
optic-nerve-entrance canal, these other 
fundus changes require some years for 
development, and, as a rule, are not to 
be seen in infants or even older children 
until beyond the age of puberty. The 
second consideration has no significance, 
owing to the complexity of changes oc- 
curring in the early years of growth and 
affecting all the factors which determine 
the refraction of the eye. 

The three most essential factors that 
determine the static refraction of any 
nonaphakic eye are the cornea, the lens, 
and the axial length of the eyeball. The 
most variable of these in the newborn and 
in the developing infant, as regards their 
effect on total refraction, are, in all prob- 
ability, the cornea and the length of the 
eyeball. Variations between different indi- 
viduals in the size, curvature, index of 
refraction, and in general the refractive 
power of the lens of the infant or new- 
born are probably too small to account for 
anything more than a diopter or two of 
variation from the norm in refraction. 

In the present state of our knowledge, 
according to such authorities as Vogt, 
Scheerer, von Szily, Seef elder, Wessely,. 
and Schnabel, it may be said that con- 
genital myopia is due to anomalous de- 
velopment of the eye in the anterior seg- 
ment or the posterior segment or both. 
There may be a so-called refractive my- 
opia, due not to a higher-than-usual re- 
fractivity of the lens, but to increased 
refractive power of the cornea, which has 
a shortened radius of curvature. This is 
sometimes combined with a greater-than- 
average diameter of the base of the cor- 
nea. An axial diameter of the eyeball of 
the newborn sufficiently in excess of the 


normal 17.5 mm. to produce 5 to 15D. or 
more of congenital myopia, . is a mild 
grade of malformation due to limited 
overgrowth of the neural ectoderm of the 
secondary optic vesicle, which, in many 
cases, may be confined to the posterior 
half of the eyeball, but in others may 
predominate as an overgrowth of the 
ciliary zone, from limbus to ora serrata. 

Dr. Robert Von der Heyot; This 
paper gives good reasons for the con- 
vergence, its immediate correction by the 
strong minus glasses, and the high myopia 
as being due to the lens, which is quite 
spherical in some very young children. 
Children born with high lenticular myopia 
need not necessarily later develop pro- 
gressive myopia; this is a quite separate 
hereditary fate. 

Dr. Moncreiff apparently agreed Avith 
Dr. Gamble except for differentiating be- 
tween myopia of corneal origin- and that 
of lens origin. Both essayist and discus- 
ser should be congratulated on presenting 
the problem so lucidly. 

Dr. Richard C. Gamble (closing) : 
In regard to the first point brought up, 
Dr. Moncreiff seems to be even more 
inclined to the idea of physiologic con- 
vergence than I am. As to the second 
point. Dr. Moncreiff has studied sections 
of infants’ eyes and is well aware of the 
fact that the lens in an infant’s eye is 
more spherical than it is in the adult. 
It is hard to understand why he does not 
consider this fact important. 

Dr. Von der Heydt in his long ex- 
perience has apparently observed some 
of the things described in this paper, and 
it is gratifying to hear him say so. He 
himself has had to find them out by 
watching the patients as they grew up. 

Robert Von der Heydt. 



COATS’S DISEASE 


Joseph Laval, M.D. 
New York 


Through the courtesy of Dr. David H. 
Webster, I am able to present the patho- 
logic findings in a case of Coats’s dis- 
ease. The history of the case as given by 
Dr. Webster follows : 

“I first saw R. P. on September 9, 1941. 
The mother stated that the right eye was 


muscle exercises. The patient is now 10 
years of age. AVhen I saw her she had a 
head tilt, ptosis of the right lid, and ex- 
treme photophobia; the e 3 ’^eball appeared 
shrunken; vision was 1/200 in the lower 
field. The slitlamp showed new blood 
vessels in the iris; the latter was pushed 







Fig. 1 (Laval). The involved area occupies all the layers of the retina. Note the adhesion of 
the iris to the posterior la3^ers of the cornea with resultant closure of the filtration angle. The 
ciliar3^ body is not involved. 


closed at birth, and that at three months 
oi age a convergent squint was first 
noticed. When the child was 7 years 
old the muscles of the right eye were 
operated upon for the correction of this 
deformity, and at the age of 8^^ )^ears a 
further attempt was made to correct it. 
Following that she tried occlusion and 


forward against the cornea in the region 
of the /-o’clock position. The ophthalmo- 
scope showed massive exudative retinitis 
with plaques of pigment; transillumina- 
tion was difficult. A diagnosis of Coats’s 
disease was made. The eye was removed 
on September 29th on account of extreme 
photophobia and constant headaches.” 


163 


164 


JOSEPH LAVAL 


The gross and microscopic findings are 
as follows: 

The eyeball is normal in size and 
shape. In the lower portion of the retina 
anteriorly is a small raised mass extend- 
ing toward the vitreous and reaching from 
the ciliary body toward the equator (fig. 
1). The ciliary body is not involved. Most 


and free pigment lying in the filtration 
angle. The mass in tlie retina is cellular 
and contains cells having deeply staining 
nuclei which are round cells, but most of 
the cells are fibroblasts with spindle- 
shaped nuclei. There is much connective 
tissue (fig. 2). Occasional vessels are 
present in the mass and round cells en- 





Fig. 2 (Laval). Marked connective-tissue proliferation. The arrow points to albuminous Am 
between the choroid and the mass. Two drusen of the lamina vitrea can be seen below the arrow, 
the left of the center is seen a dense mass of pigment. (Low power.) 


of the mass is in close apposition to the 
choroid, but a small part of it posteriorly 
is lifted away from the choroid by al- 
buminous fluid. The filtration angle is 
occluded by the iris, which is adherent 
to the cornea below. Microscopically it is 
seen that there is marked proliferation of 
pigment on the anterior surface of the iris 
with a moderate increase in round cells 


velop these vessels. Clumps of pigment 
are present and proliferation of the pig' 
ment epithelium is moderate. In the inner 
layers the blood vessels of the retina are 
preserved, but the walls are thickened. 
The inner limiting membrane of the ret- 
ina is intact. In the outer layers, the rods 
and cones are completely destroyed, and 
here some goblet cells are seen, which may 



COATS’S DISEASE 


165 


be swollen cells of the destroyed rods and majority of the patients presented by 
cones (fig. 3). The other nuclear layers other writers were between 2 and 19 
of the retina are gone, and in their place years of age; the majority were also 
are connective tissue, round cells, and males. The condition is found rarely in 
fibroblasts with clumps of pigment. The patients over 25 years of age, and was 
choroid is partly involved but in other once reported in a child of 10 months.^ 
places is intact, with fluid between it and According to Coats’s original concept 
the retina. Here the lamina vitrea is swol- the lesion is primarily vascular and 



Fig. 3 (Laval). High power, showing goblet cells or “ghost cells.” 


len into drusen with pigment epithelium 
overlying them. Prepared with the Wilder 
stain it is seen that the mass is predomi- 
nantly connective tissue with moderate 
vascularization. 

Comment 

Coats’s^ original presentation consisted 
of 11 cases, 4 of which were in females 
and 7 in males. Of these 11, 5 were in 
patients between the ages of 6 and 8 
years; 1 patient was 12 3''ears old, and 5 
were between 26 and 37 years old. The 


hemorrhagic. The proliferation of neurog- 
lia that takes place and that is so pro- 
fuse at times as to give the appearance 
of a veritable tumor is only secondary. 
Retinal detachment, proliferation of pig- 
ment epithelium, and new-formed con- 
nective tissue follow later. Leber,^ how- 
ever, considers the lesion as essentially 
inflammatory and necrotic ; following the 
inflammation, there ensues necrosis of the 
retinal tissues, desquamation of the pig- 
ment epithelium, and formation of hemor- 
rhages and exudates. The picture is vari- 
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able, so that in some cases vascular and 
hemorrhagic features are pronounced 
whereas in others these factors are mini- 
mal, and inflammatory exudation and or- 
ganization are more prominent. The cho- 
roid is usually not involved but may at 
times be involved secondarily. The retina 
in the affected area is extremely degen- 
erated and almost completely replaced by 
fibrous tissue ; the vessels are sclerosed, 
and glial tissue proliferates to varying de- 
grees with destruction of the neural ele- 
ments. 

Some observers believe that the origin 
of the vascular lesions is infectious owing 
to small infected emboli ; others believe 
the origin to be tuberculous. In some 
cases the angiomatous formations are so 
large that some consider the original le- 
sion to be the aneurysmal dilatation with 
angiomatous formations which finally 
cause exudative changes in the retina 
with detachment. (This latter, however, 
is really HippelP-Lindau’s disease and 
does not belong to the group designated 
Coats’s disease.) 

Coste® in 1938 reviewed the entire lit- 
erature and found that 29 cases had 
been reported in males and 22 in females, 
making a total of 51 up to that time; he 
included 2 cases of his own. His bibliog- 
raphy is quite complete. Lamb® in 1938 
also reviewed the literature and added 
eight cases. He concluded that the “essen- 
tial change is an infiltration of the retina 
in whole or in part with albuminous 
and edematous fluids, leading to an exu- 
date of the same fluids under the retina 
and a resulting complete or partial de- 
tachment of the retina. The . . . late 
cases are further distinguished by the 
presence of large amounts of connective 
tissue between the choroid and the retina 
or in the retina.” He further states that 
the exudative process is diffuse through- 
out the retina and not only In the external 
layers as Coats found it. He agrees, how- 
ever, that an inflammatory process is pres- 


ent and for that reason agrees with 
Coats’s later concept of “exudative ret- 
initis.” Lamb makes the point that the 
pigmented epithelial cells of the retina 
become macrophages and then are trans- 
formed into fibroblasts. These then pro- 
liferate and lay down the dense masses 
of connective tissue found in cases of 
Coats’s disease. Clinically, there are large 
3'ellowish-white masses of exudate in the 
fundus, lying under the retinal vessels 
which may be obscured in places, how- 
ever. Most commonly these masses are 
at the posterior pole but not uncommonly 
they are in the periphery. Hemorrhages 
are frequently present and often choles- 
terinlike glistening deposits are seen. The 
vessels may be tortuous or looped, or 
even occasional anastomoses may be pres- 
ent. Detached retina, glaucoma, iridocy- 
clitis may ensue ; in other cases the process 
goes just so far and then remains sta- 
tionary, while in some a pseudogliomatous 
mass may be formed. 

An interesting paper by Holm,' pub- 
lished in Copenhagen, in 1941, makes the 
point that there is a great similarity be" 
tween Coats’s disease and retinitis cir- 
cinata and also macular proliferation 
both of the senile and juvenile types. 
In studying the pathology of these various 
conditions one is struck by the great 
similarity and also by the overlapping of 
the fundus pictures as seen clinically- 
In Duke-Elder’s text book are compiled 
all the views and reports of different ob- 
servers of the accepted pathologic pic- 
tures of these allied conditions. 

Summarising then, it may be staled 
that Coats’s disease and circinate retin- 
opathy depend primarily on changes m 
the retinal arterial system, whereas senile 
and juvenile macular degeneration are 
the result’ of changes in the choriocapi)" 
laris. 

136 East Sixty-fourth Street. 
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POSTOPERATIVE ENDOGENOUS INFECTION OF THE EYE 

WITH RECOVERY 

Report of two cases 

Daniel Kravitz, M.D. 

Brooklyn, New York 

AND 

Lloyd J. Duest, M.D. 

New Bedford, Massachnseits 


Postoperative infections of the eye may 
be ectogenous or endogenous. In the first 
instance, infection shows itself 24 to 48 
hours following an operation, usually cat- 
aract extraction. 

The first sign is a grayish edema of the 
cornea around the incision and edema of 
the nearby conjunctiva. The infection has 
a tendency to spread rapidly and soon 
a hypopyon makes its appearance. Shortly 
the entire cornea becomes hazy, the con- 
junctiva greatly chemotic, and, before 
long, the vitreous is invaded. Usually 
there is an outpouring of purulent mate- 
rial through the wound of the cornea. 
In the majority of cases the eye requires 
enucleation or it eventually shrinks to an 
extreme degree. 

According to Fuchs, ^ endogenous in- 
fections are usually the result of septic 
emboli thrown off by septic foci, invad- 
ing a local point made less resistant as 
a result of trauma (operation), in the 
same way that an osteomyelitis may in- 
volve bone at the point of local injury. 
The condition, while it occurs occasionally 


in an eye which has been operated upon 
under the best possible circumstances 
(asepsis, operative technique, and the 
like), is thought to occur more frequently 
if there has been excessive ocular manipu- 
lation. 

This type of infection usually shows it- 
self on the fifth or sixth day following 
an operation, though a much earlier ap- 
pearance has been reported.^ The initial 
reaction is not apt to be so virulent. 
There is some clouding of the cornea, 
moderate circumciliary reaction, and a 
small amount of hypopyon. As the infec- 
tion progresses, the hypopyon increases 
and the reaction of the eye becomes more 
severe. Soon the eye takes on the same 
serious appearance that follows exog- 
enous infection and with the same results. 

Occasionally the infection is not so 
fulminating and it may subside, leaving 
a dense plastic exudate in the anterior 
chamber and usually in the vitreous 
chamber as well. These exudates shrink 
and result in phthisis bulbi. Rarely, how- 
ever, the eye itself may be spared serious 
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damage and only a dense membrane in 
the anterior chamber be the final result. 
When this is cut the eye may regain use- 
ful vision. 

Fortunately, postoperative endogenous 
infection is not common — in spite of the 
impossibility of eradicating all foci of in- 
fection, often because the eye itself has 
become the focal point of infection.- For 
this reason two cases in which good re- 
sults were obtained in spite of severe 
postoperative infections are deemed 
worthy of report. 

Case 1. T. S., a man, aged 81 years, 
came to the office (of D. K.) on Janu- 
ary 4, 1943, because of progressive loss 
of vision for the past year. At present 
vision was so poor that he had to be led 
around. He had had diabetes for many 
years. About seven weeks prior to this 
visit he had developed an acidosis and 
was taken to a hospital where he remained 
for six weeks. During his stay at the hos- 
pital he lost 40 lbs. in weight and his 
diabetic condition was brought under con- 
trol. 

Examination revealed an almost mature 
cataract in the right eye and a mature 
cataract in the left eye. 

The patient was admitted to the Brook- 
lyn Eye and Ear Hospital for extraction 
of the lens of the left eye on January 5, 
1943. A preoperative smear was negative 
for pathogenic organisms. On the same 
day, an attempt at an intracapsular ex- 
traction was made, but the lens could 
not be dislocated. The capsule was then 
incised with the cystitome and the lens 
expressed. Additional cortex was removed 
by irrigation. The wound was closed with 
two corneoscleral sutures, at the 2- and 
10-o’clock positions. At the first dressing, 
tAvo days later, the eye was white. On 
January 8, 1943, the eye was, white 
and there was a small amount of cortex 
present. That night the patient was found 
under the bed, but the dressings were in 


place. On Januar}'’ 9th, a small amount 
of conjunctival secretion was observed. 
The eye was uncovered and sodium sul- 
fathiazole solution, 5 percent ever}' two 
hours, was instilled. The patient also was 
allowed out of bed. 

On Januar}' 10th, die conjunctival se- 
cretion had disappeared, but the cornea 
around the lips of the wound was some- 
what hazy and there was a slight amount 
of hypopyon in the lower anterior cham- 
ber. The eye was moderatel}' injected. 
Sulfadiazine, gr. 15 ever}' four hours for 
six doses, was ordered to be follow'ed 
ever}' four hours b}' gr. 7ss. of the drug. 
Two tablets of abdol, vitamin tablets, 
three times daily were also prescribed. On 
January 11th, the hypopyon did not seem 
greater and the eye appeared about the 
same. The next day, the hypopyon had in- 
creased to fill about half of the anterior 
chamber, and the eye felt soft to digital 
pressure. By the 14th, the anterior cham- 
ber was about three-fourths full with 
hypop 5 'on and in addition there was an 
exudate in the upper part of the an- 
terior chamber near the corneal section. 
Following this day the hypopyon seemed, 
to decrease steadily. The patient refused 
to stay in the Hospital and was discharged 
on the 19th of January with a note that 
there was still an abundant amount of ex- 
udate in the anterior chamber but that 
it seemed to be receding. There was only 
a moderate amount of reaction in. the 
eye. 

During his stay at the Hospital the pa- 
tient received a diet consisting of carbo- 
hydrates 150, proteins 60, and fats 110 
gm. He also received 20 units of pro- 
tamine zinc insulin before breakfast. 

The patient was kept on sulfadiazine 
for a week after leaving the Hospital. 
The hypopyon kept receding, and a tend- 
ency to membrane formation was noted, 
so that by April, 1943, the eye was en- 
tirely white, and' there was a dense mem- 
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brane extending from the lower pupillary 
border to the corneal section. 

The patient was again entered at the 
Brooklyn Eye and Ear Hospital on April 
29th, where a deWecker discission was 
performed. On May 24th, vision was 
20/40 plus with a +11.00D. sph. =0= 
+2.00D. cyl, ax. 160°, and these glasses 
were prescribed. 

Case 2. A. M., a man, age 74 years, 
was admitted to the Brooklyn Eye and 
Ear Hospital from the out-patient service 
of Dr. Hargitt, on October 5, 1943, with a 
mature cataract in the right eye. 

Ph)fsical examination revealed a soft 
systolic murmur at the aortic area, a blood 
pressure of 140/80, deeply stained but 
noncarious teeth, and an aphakic left eye. 
The blood Wassermann and urine exam- 
inations were negative for pathologic 
changes, and the smear from the eye taken 
before the operation was negative for 
pathogenic organisms. 

Preoperative procedure was carried out 
according to the Bell technique. O’Brien 
block and retrobulbar injections were 
given and an ample section was made. 
As the section was completed there was a 
slight bulging forward of the iris. It 
was thought, however, that this was not 
of such degree as to contraindicate ex- 
traction by the intracapsular method. 

An iridectomy was done, the lens cap- 
sule was grasped at the lower pole, and 
slight pressure was exerted just inside 
the limbus in order to dislocate the lens. 
This maneuver was about completed when 
vitreous began to present. The intracap- 
sular technique was then abandoned and 
the capsule ruptured with the cystitome. 
In attempting to remove the lens by pres- 
sure and counterpressure, the lens was 
dislocated into the vitreous chamber. The 
lens was spooned out with the Weber 
loop and although more vitreous was lost, 
the total amount was not excessive. 

Three conjunctival sutures, previously 


prepared, were tied, no attempt being 
made to replace the iris pillars. A large 
air bubble remained in the anterior cham- 
ber. Atropine 1 percent, and metaphen 
1 ;2,500 were instilled. 

With the possible exception of the per- 
sistent air bubble in the anterior cham- 
ber, the postoperative appearance of the 
eye was not unusual until the fifth day. 
At this time it was noted that the entire 
cornea was becoming opaque and there 
was marked hyperemia of the entire con- 
junctiva. A diagnosis of postoperative en- 
dophthalmitis \vith hyalitis was made. 

The appearance of the eye became 
progressively worse. On the ninth day, 
slitlamp examination revealed the cornea 
to be clear, and the gross appearance of 
the haziness was observed to be due to 
a gelatinous mass of grayish-green exu- 
date in the anterior chamber, through 
which the iris could not be visualized. 
There was a small hypopyon in the bot- 
tom' of the anterior chamber. On the 
12th day, a small area of exudate in the 
upper border of the coloboma began to 
separate from the iris. Following this 
there was rapid recession of the inflam- 
matory condition. Slitlamp examination 
on the 17th day showed the cornea to 
be clear. The iris structures were just 
visible. There was a membrane across the 
area of the coloboma which was believed 
to be lens capsule, and there was a large 
mass of yellow-green exudate in the 
vitreous. This vitreous exudate was rap- 
idly absorbed so that on the 21st day 
there was only a small bead attached 
at the equator above the vitreous. At this 
time the patient was able to perceive 
the outlines of persons in good light at 
one-half meter. 

The patient was discharged from the 
Hospital on the 26th postoperative day 
to be subsequently followed in the out- 
patient department. 

Examination at this time showed many 
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vitreous floaters which seemed to con- 
sist of strands of exudate. There still re- 
mained a small bead of exudate at the 
equator above the vitreous, but this was 
much smaller .than when previously ob- 
served. A fundus reflex could be obtained, 
but the details could not be made out. 
The conjunctival injection was disap- 
pearing and white sclera was beginning 
to show. The patient could count fingers 
if they were held above so that the patient 
could look through the upper part of the 
coloboma which was free of capsule. 

The patient was again seen on Novem- 
ber 11, 1942, at which time the vitreous 
exudate had completely disappeared and 
there were fewer vitreous floaters pres- 
ent. With a +10.00D. sph. 0= +2.00D. 
cyl. ax. 105° he could distinguish features 
at 20 feet. 

The patient was readmitted to the 
Hospital in April, 1943, and a discission 
performed. At present, except for some 
vitreous opacities, the fundus is nega- 
tive for pathologic changes. Vision is 
20/10+ , and he is able to read and write. 

Treatment in this case was rather 
vigorous in spite of the advanced age of 
the patient. When it was noticed, on the 
fifth postoperative day, that an intraocu- 
lar infection was impending, an intra- 
venous injection of 5,000,000 typhoid 
germs was given. This was repeated on 
the sixth, ninth, and eleventh days, 
with -increasing doses of 10,000,000, 
15,000,000 and 50,000,000 typhoid germs, 
respectively. The reactions were only 
moderate, the highest temperature ob- 
tained being 101 .4°F. 

At the same time, sulfathiazole, gr. 60 
daily, was given until the 20th day. Hot 
compresses were started on the sixth 
postoperative day and were given three 
times daily for 20 minutes, followed by 
the instillation of atropine sulfate 1 per- 
cent. Two days later, the hot compresses 
were discontinued and infrared therapy 
was instituted. The lamp was used di- 


rectly on the eye at a distance of 12 inches. 
In tliis way a maximum temperature was 
reached in eight minutes. This v/as sus- 
tained for 12 minutes longer. 

On the 14th day, 10 c.c. of sterile milk 
was injected intramuscularly, and this was 
given daily for the next eight days. 

In addition to all this, one drop of dio- 
nin 3 percent was instilled morning and 
night. 

Discussion 

The two cases here reported are similar 
only in the fact that they were late post- 
operative infections, probably of endog- 
enous origin; other than that their sim- 
ilarity ends. 

In case 1, the operative trauma was 
no greater than that incident to the aver- 
age cataract extraction. The second pa- 
tient undoubtedly had severe operative 
trauma. Whether such trauma is a direct 
cause of infection is questionable and 
difficult to decide. Yet it is our impression 
that the percentage of infections follow- 
ing severe or prolonged operative trauma 
is not great. An iritis or an iridocyclitis 
is more likely to develop. However, there 
can be no question regarding the fact that, 
in such a delicate organism as the eye, 
excessive trauma should be avoided. 
Greater attention must be paid to the 
choice of operation, and one should 
change the operative procedure as the in- 
dication arises, rather than persist in 
carrying out a preconceived plan of op- 
eration. 

In spite of the more advanced age of 
the first patient and the obviously poor 
physical condition, the infection remained 
confined to the anterior chamber. In the 
second case, on the other hand, the vitre- 
ous chamber seemed to be involved to a 
greater exent. At no time, according to 
the- operator (L. J. D.) was the hypo- 
pyon more than minimal in amount. The 
recovery seems all the more remarkable, 
as rarely does such a large vitreous exu- 
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date become absorbed so that useful vi- 
sion is obtained. 

Therapy likewise was radically differ- 
ent in each case. In case 1, only a sul- 
fonamide in large, doses and over a pro- 
longed period of time was given. In case 
2, in addition to a sulfonamide, a large 
variety of measures, some of them heroic, 
was tried. 

In the past, such heroic measures, with- 
out the use of sulfonamides, were rarely 
attended with success. One must therefore 
give credit in these cases to the sulfona- 


mides for the results obtained. Ophthal- 
mology owes a great debt to the discover- 
ers of these valuable drugs. 

An interesting sidelight on the adminis- 
tration of the sulfonamides is that in old 
people large doses and prolonged use of 
these drugs are extremely well tolerated. 
Certainly with these drugs in the arma- 
mentarium a good deal of despair is 
avoided if one is unfortunate enough to 
get a postoperative infection of the eye. 

861 Park Place, Brooklyn. 

222 Union Street, New Bedford. 
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ESSENTIAL ATROPHY OF THE IRIS^ 

Fred McK. Ruby, M.D. 

Union City, Indiana 


The present case of essential atrophy 
of the iris is presented for a double pur- 
pose. First the condition itself is rare 
enough to warrant reporting. Benedict — 
who with Henderson reported a case in 
1940 — ^has seen no other since the case 
reported by Barr and himself in 1934 
(fig. 1). The second reason is that the 
condition was complicated by a "paper- 
dust” irritation of the cornea — some- 
what common in packers at glass plants. 
The arrival at a decision as to just where 
the compensation stopped and the essen- 
tial condition carried on presents a very 
nice problem. 

To approach the case from its history, 
rather than its actual development, some- 
thing should be stated about "paper-dust” 
irritation. During a year spent in Wash- 
ington State, I had the opportunity to see 
many cases of “fir” poisoning. When a 
workman in the big mill would get a 
splinter in his hand or arm, especially 

* Read before the Indiana Academy of 
Ophthalmologj' and Otolaryngology, April 28, 


if of some size, the swelling in 30 min- 
utes would be enormous. Moreover, when 
the worker would forget “fir” sawdust, 
which often became caught in the cilia 



Fig. 1 (Ruby). Sketched from Henderson 
and Benedict’s report of iris atrophy (Amer. 
Jour. Ophth., 1940, v. 23, p. 645). 

of his nares, and would grasp his nose 
to “blow hard,” he often showed up in 
30 minutes with a purplish nose about the 
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size of a Bartlett pear, and be a sick man. 
Finally, when a small spicule of fir saw- 
dust was incarcerated in the conjunctival 
sac or in the cornea, the swelling, epiph- 
ora, and discomfort were out of all 
proportion to the size of the foreign 
body, or its location. Many of these spic- 



Fig. 2 (Rub^^). The eye in the author^s case 

early stage, sketched from details given in 
the history. 

ules were localized in the lid conjunc- 
tiva, upper or lower, by delicate palpation 
of the everted lid, not being visible by 
the naked eye. Removal of such particles, 
after being undiscovered for several days' 
would set up a reaction lasting as long 
as a week. 

Now the pulp used in making the pack- 
ing material to put between bottles or 
glass cans is a poorly cooked batch of fir 
waste products— often a whole batch of 
this material will be shipped with some 
still untreated fibers. Then these packers 
at the glass factory — frequently preceded 
by the men who unloaded the carload of 
pulp-paper— would begin to show up with 
typical fir-poisoned eyes. For two years, I 

was able to “date” a shipment of this 
kind. 

As to the case to be reported : On No- 
vember 15, 1941, Mrs. V. H., aged about 
28 j^ears, came to my office with the fol- 
lowing histor>^ In August she had a 
paper dust condition in the right eye 


which was treated by a local physician. 
The eye had never become well. She had 
worked at intervals until the 19th of Oc- 
tober, when she had to stop. Treatment 
by removal of dust and other measures 
seemed temporar}'-, and she finally was 
sent to a specialist (fig. 2). He reported 
her trouble to be purely a condition of 
the eye and not compensable. She dis- 
agreed, went to another office and was 
told all previous treatments were w'rong, 
as well as the diagnosis. Her condition 
still did not improve. It was then that 
she was sent to me, some 90 days after 
the accident. Her complaint at that time 
was that the eye was in an awful shape — 
“draws and bums and hurts all the time; 
waters almost continuously.” Use of the 
eye caused much redness; headache was 
rather constant, worse around the right 
eye, requiring many resting tablets. 

Examination of the right eye at this 
time showed very red external margins, 
the bulbar conjunctiva to be injected. The 
anterior surface of the cornea was hazy 
and Bowman’s membrane rough, below, 
at the 5 :30-o’clock position. The iris 



Fig. 3 (Ruby). Later development in the 
author’s case, prior to enucleation. 


seemed fixed and atrophied in several 
places. Tension was increased to fingers. 
Glasses obtained some months previous 
to incurrence of the disability gave no 
help. 
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The fundus showed little change and 
could be viewed through the distorted 
pupil as well as through two of the atro- 
phic spots in the iris. During the next 
six weeks, repeated examinations showed 
variations in the haziness of the cornea, 
which, at times, would wrinkle ahead of 
the closing lids. Pontocaine ointment 
would give temporary relief to the symp- 
toms. The vision and the headache were 
somewhat erratic. The tension was not 
improved. 

In February, or 90 days after the pa- 
tient had come under my observation, 
she went to Indianapolis for a visit and 
was referred to Dr. Masters for obser- 
vation and treatment. She returned to 
me later in the spring with the condition 
unimproved. In June, the compensation 
question came to a head, for she had not 
worked since the previous October 19th. 
In the meantime, the colobomata in the 
iris continued to extend and enlarge so 
that a light held under the lower lid 
would give a beautiful picture of iris 
atrophy (fig. 3). 

In August — settlement having been 
made out of court, in June, on the basis 
of 20 percent loss of vision — the patient 
decided to give up the eye, and it was 
enucleated on August 11, 1942 (fig. 4). 
Recovery was uneventful. The left eye 
has had absolutely no symptoms during 
the progress of the case. 

Pathologic report, as received from 
the Army Medical Museum. 

Gross: The specimen consists of a part- 
1}' collapsed eye measuring 24 by 25.5 
by 23.5 mm. There are irregular thick- 
ening and opacity of, the cornea and 
multiple colobomata of the iris. The e)’^e 
is opened in the horizontal plane. The 
sclera is thin, the lens opaque, and the 
vitreous cloudy. The optic nerve is too 
short for cross section. 

Microscopic: There is epidermalization 
of the comeal epithelium over a dense 


pannus. Bowman’s membrane is rather 
thick and prominent and, immediately be- 
neath it, there is scarring of the corneal 
lamellae. Descemet’s membrane is thick 
peripherally. A peripheral anterior syn- 
echia obliterates the filtration angle. 
There is some cystoid degeneration of the 
pigment epithelium of the iris and of the 



Fig. 4 (Ruby). Section of enucleated eye. 


anterior ciliarj" body. On the temporal 
side, in the sections examined, only the 
anteriorly adherent peripheral portion of 
the iris remains, with pigment epithelium 
piled up on its posterior surface. On the 
nasal side there is a wide coloboma of the 
iris, and the pupillary portion shows 
ectropion uveae, vascularization behind 
the sphincter muscle, and loss of stroma in 
front of it. On this the stroma appears 
frayed at the margins of the coloboma. 
The lens does not appear to be desqua- 
mated. There is little h)falinization of the 
ciliary processes. The choroid is not re- 
markable. There are cystic degeneration 
of the retina at the ora serrata and slight 
edema of the outer plexiform layer at the 
macula, but otherwise significant changes 
are not seen in this coat. The lamina 
cribosa is depressed. 

Diagnoses: Essential atrophy of the 
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iris ; glaucoma, secondary : pannus degen- 
erativus. 

Comment 

There are some 35 reports of cases of 
essential atrophy of the iris in the recent 
American literature. The condition is 
most often found in young adults, al- 
though others may have it. This may de- 
pend on the rapidity of its development. 
It is not a congenital condition, but pro- 
gressive. Nor is it infectious, for in only 
one or two cases has it ever affected the 
second eye, and even these cases were 
not proved. The first authentic sign is a 
displacement of the pupil toward one 
side. This seems to result rather from 
atrophy on the opposite side than from 
excessive stimulation on the near side. 

The cause of the atrophy has been 
much discussed. Some authorities con- 
sidered glaucoma to be tlie cause, but the 
case of Barr and Fralick showed only a 
“24 point” reading on the Schiotz tonom- 
eter. The other theory points to a persist- 
ence of some of the embryonic activity 
• in the eye — the process by which the 
hyaloid artery is destroyed, and the mem- 
brane dissolved in the pupillary area. 
Later in life, from some unknown cause, 
this process is reactivated, the atrophy, 
according to Casey Wood, seeming to 
start on the anterior surface of the iris, 
as the uveal layer often folds out over 
the edge of the coloboma. In a recent 
report glaucoma was considered to be the 
result of the atrophy. In the pathologic re- 
port of the eye, here described, there were 
adhesions from the base of the iris to 
the cornea, as well as some deposits of 
iris material about tlie peripher}’-, shutting 
off the natural drainage from the eye. 
Otlier cases, however, showed no inflamr 
matory condition, nor increase in white 
cells about any of the tissues. The final 
conclusions have been variously described 
as follows : de Schweinitz calls the condi- 
tion an “abiotrophy or premature senility 


with deatli of cells.” Krlcker calls it "a 
combination of embryogenic. cytolytic 
process of late development.” 

As to treatment of the case: Nothing 
except analgesics, local or general, seemed 
of the slightest value. When the eye was 
admittedly doomed, the greatest comfort 
was received by the local application of 
pontocaine and atropine. The latter was 
used upon tlie assumption that the 
“absolute-glaucoma” eye is painless, and 
this proved true in the eye, herein re- 
ported. The distress from light was re- 
lieved by a shield over the patient’s 
glasses. Her vision dropped to 7/200 be- 
fore enucleation. Following enucleation 
the refraction of tlie good eye was prac- 
tically as it had been for two years. Mc- 
Keown, in discussing treatment, states 
that whereas absolute glaucoma causes 
the blindness, it is secondary and not in- 
flammatory ; for the second eye practical- 
ly always escapes. 

As to the “paper dust” condition: The 
pathologic report showed that the cornea 
had been injured, at least once, maybe 
oftener. The “looseness” of Bowman s 
membrane — almost herpetiform in char- 
acter — made the cornea more susceptible 
to the spicules of fir. The pannus could 
easily result from the 'repeated severe ir- 
ritation. 

Conclusions 

1. The patient had “paper-dust” irrita- 
tion. 

2. She also had an underlying and 
previous essential atrophy of the iris. 

3. The second condition made her suf- 
fering worse, and the duration longer. 

4. While she would have suffered 
some, and would have lost the eye at 
approximately the same time, because of 
the atrophy, tlie reaction of the eye to 
the paper-dust irritation may have accele- 
rated the otlier changes. 

235 West Pearl Street. 
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THE GEOGRAPHICAL DISTRIBUTION OF OCULAR INFECTIONS* 
With special reference to tropical and subtropical countries 

Charles Weiss, M.D. 

, .S'an Francisco 


Experience has shown that it is im- 
portant to become familiar with the dis- 
tribution of infectious diseases in the ac- 
tive combat zones of the war. While 
McKinley's work on “A geography of 
disease"^ and Mumford and Moore’s 
‘'Preliminary report on parasitic and 
other infectious diseases of the Japanese 
mandated islands and Guam"^ cover the 
subject of transmissible diseases in gen- 
eral, they contain verj’' little information 
on infections of the e 3 "e. As observed b)’’ 
Lindner^ and others during the first 
World War, epidemic and endemic dis- 


*From the Laboratory for Ophthalmic Re- 
search, Llount Zion Hospital. Aided bj' a grant 
from the Columbia Foundation. 


eases of the eye may produce a high non- 
effective rate among armed forces. 

Conjunctival infections* are very com- 
mon in tropical and subtropical countries 
“because of the presence of excessive 
heat, dust, and sunlight; crowding, filth, 
and lack of water ; malnutrition and vita- 
min deficiencies. To these factors may 
be added the enormous number of flies 
and other insects, and the superstitious 
customs prevalent among the indigenous 
population.”^ 

In table 1 the most important infec- 
tious diseases of the eye are arranged 
according to broad geographical zones, 
since it was impossible to obtain more 
specific information from the litera- 
ture.^^° 
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TABLE 1 

Geographical distribution of ocular infections 


1. North Africa (Tunis, Algeria, Egypt, Abyssinia, and Morocco) and West Africa 

Virus diseases: trachoma, punctate keratitis, yellow fever (produces subconjunctival hemor- 
rhages — West Africa) ; smallpox (blindness). , /« • i 

Bacterial diseases: acute conjunctivitis due to Pneumococcus or Koch- Weeks bacillus ( pBik- 
eye'') ; frambesia tropica (yaws) ; recurrent fever ^ (iritis, iridocyclitis, choroiditis) ; syphilitic 
keratitis; gonorrheal ophthalmia; angular conjunctivitis due to Morax bacillus; leprosy; 
tuberculosis; plague (corneal ulcers, iritis, iridocyclitis) ; gonorrheal ophthalmia. 

Parasitic infestations: D. latum (Sparganum mansoni) ; filariasis (F. loa-Ioa-|~West Africa); 
trypanosomiasis (causes keratitis, purulent conjunctivitis, iritis, iridocyclitis, inflammation of 
e3^elids). 

Flies and Insects (Myiases) : Ant stings; worm similar to screw worm. 

2. Madagascar 

Virus diseases: trachoma. 

Bacterial diseases: syphilitic keratitis; “ulcus serpens" (Pneumococcus) ; leprosy; tuberculosis. 
Fungus diseases: aspergillosis (corneal ulcer). 

Miscellaneous: phlyctenular kerato-conjunctivitis. 

3. China, India, and Indo-China 

Virus diseases: trachoma; Samoan (inclusion) conjunctivitis; epidemic punctate keratitis 
(Ceylon, Madras, Bengal) ; smallpox (Madras, Ceylon, Cochin). . 

Bacterial diseases: acute conjunctivitis (“pink-eye” — Cochin. Bombajs Madras) ; gonorrheal 
ophthalmia (adults); conjunctivitis due to Morax bacillus; conjunctivitis due to Stajphylococcus, 
Pneumococcus; blennorrhea neonatorum (Gonococcus); recurrent fever (iritis, iridocyclitis, 
choroiditis); plague (corneal ulcers, iritis, iridocyclitis — Madras, Ce\don, Cochin) ; syphilitic 
keratitis (Hanoi); “ulcus serpens” (Pneumococcus); leprosy; tuberculosis; frambesia tropica 
(yaws — Ceylon). ^ ^ ^ 

Fungus diseases: Polyps on conjunctiva due to Rhinosporidium sceberi (Madras, Ceylon, 
Cochin) ; Rhinosporidium kincalyi on lid (Madras, Ceylon, Cochin). ^ . . 

Parasitic infestations: D, latum (Sparganum mansoni — China, Annam, Tonkin) ; filariasis 
(China, Annam) ; blinding filariasis (Bombay, Madras) ; Kala-azar (L. donovani— Central China, 
Peiping) ; T. solium (c 3 '^sticercus — China) ; echinococcus granulosus of orbit (China). 

4. Dutch East Indies and Malaya 

Virus diseases: trachoma; punctate keratitis; smallpox. 

Bacterial diseases: acute conjunctivitis (“pink-eye”) ; conjunctivitis due to Staphylococcus, 
Pneumococcus (Java) ; conjunctivitis (Morax bacillus — Kuala-Lumpur) ; diphtheritic conjuncti- 
vitis; blennorrhea (Gonococcus) in adults; blennorrhea neonatorum (Gonococcus); serpiginous 
ulcer (Pneumococcus); tuberculpus iritis; frambesia tropica (yaws); plague (Singapore); 
syphilitic keratitis; leprosy. 

Fungus diseases: conjunctivitis due to yeasts (Java). 

Parasitic infestations: Filaria bancrofti (elephantiasis of eyelids — Sumatra) ; leeches in con- 
junctiva. 

Flics and Insects (Myiases): Buffalo louse in conjunctiva. 

5. South Pacific Islands (including Samoa and Hawaii) 

Virus diseases: Samoan (inclusion) conjunctivitis (Tonga, Fiji group, Savaii, Manua, Samoan 
archipelago); vaccinia! infections of lids; epidemic keratoconjunctivitis (Hawaii). 

Bacterial diseases: Frambesia tropica (yaws) Ellice and Tokelau Islands; conjunctivitis due 
to Morax bacillus (British East Indies); tuberculosis (Ellice and Tokelau Islands); leprosy; 
syphilis; catarrhal conjunctivitis v/ith corneal ulcer (Ellice Islands). 

Fungus diseases: conjunctivitis due to 3 ’^easts. 

Parasitic infestations: filariasis of e^^elids (Ellice and Tokelau Islands). 

6. Japan and Mandated Islands 

Virus diseases: trachoma; lymphogranuloma venereum; inclusion conjunctivitis (Saipan). 
Bacterial diseases: oculo-glandular tularemia ; leprosy; tuberculosis. 

Fungus diseases: Aspergillus fumigaius (kerato-mycosis). 

Parasitic infestations: D. latum (Sparganum mansoni) in conjunctiva and eyelids; leeches in 
conjunctiva. 

Flics and Insects (Myiases): akamushi tick (carrier of tsutsugamushi virus) may bite eyelids. 
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7. Australia, New Zealand, and Tasmania 

Virus diseases: epidemic keratoconjunctivitis; Samoan (inclusion) conjunctivitis; trachoma. 
Bacterial diseases: leprosy; tuberculosis. 

Parasitic iiifcsfaiious: D. latum {Spargamim mansoni) causes tumor of eyelids. 

8. Palestine, Syria, and Turkey 

Vinis diseases: trachoma; pappataci fever. 

Bacterial diseases: acute conjunctivitis (“pink-ej^e”) due to Pneumococcus and Koch-Weeks 
bacillus, conjunctivitis and keratitis due to the Morax bacillus; gonorrheal blennorrhea; leprosy; 
tuberculosis. 

Parasitic infestations: leishmaniasis ; malaria. 

Flies and Bisects (Myiases): sand flies. 

9. Mexico, Central America, and Caribbean Islands 

Vims diseases: trachoma; yellow fever (subconjunctival hemorrhage) ; typhus fever. 
Bacterial diseases: “pink-eye,’' acute conjunctivitis due to Koch-Weeks bacillus (Colombia); 
recurrent fever (iritis, iridocyclitis, choroiditis) ; frambesia tropica (yaws — West Indies, Cuba) ; 
leprosy; tuberculosis. 

Parasitic infestations: filariasis (“blinding filaria” — Guatemala, Mexico, Cuba). 

Flies and Insects (Myiases): flies (Costa Rica, Colombia, Puerto Rico, Mexico); ant stings 
(Puerto Rico). 

10. South America 

Vims diseases: trachoma; yellow fever (causes subconjunctival hemorrhage — Brazil). 
Bacterial diseases: frambesia tropica (yaws) ; plague (corneal ulcer, iritis, iridocyclitis — Bra- 
zil) ; leprosy; tuberculosis; “pink-eye” (Koch-Weeks bacillus — Brazil). 

Fungus diseases: Rhinos poridium seeberi (conjunctival cysts) ; actinomyces. Aspergillus niger 
causes “sapiranga” in Brazil. 

Parasitic infestations: Leishmanian keratitis (Brazil) ; edema of lids from Trypanosoma cruzi 
(Brazil) ; echinococcus granulosus (Brazil, Argentina) ; T. solium (cysticercus — Argentina, 
Brazil) ; D, latum (Sparganum mansoni — British Guiana). 

Flies and Insects (Myiases) : Screw worms (gold bottle fly — French Guiana). 


2200 Post Street. 
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NOTES, CASES, 


INSTRUMENTS 


THE USE OF NAPHTHOCAINE 
AS A LOCAL ANESTHETIC 
IN OPHTHALMOLOGY 

Roy Allen Stewart, M.D.* 
Baltimore 

Naphthocaine^’ ^ is the mono-hydrochlo- 
ride of beta-diethylaminoethyl ester of 4- 
amino-1 -naphthoic acid. Its structural 
formula is as follows : 

0 CjHa 

C— OCHjCHjN— HCl 

J 

— NHj 

It is a yellowish crystalline material 
soluble up to 2 percent in distilled water, 
making a clear pale-yellow solution with 
a pH of about 4.4. The solutions used for 
this clinical study contained sodium bi- 
sulfite, chloretone, and adrenalin 
1 :50,000 ; the naphthocaine^ was 0,2-per- 
cent, 0.3-percent, and 1.0-percent. The 
0.3-percent and 1.0-percent solutions were 
superior in their anesthetic properties to 
the 0.2-percent solution, but even the 
0.2-percent solution was superior to pro- 

* From the Baltimore Eye, Ear, and Throat 
, Hospital. 

t The naphthocaine was supplied by courtesy 
of Parke, Davis, and Co. 


caine. I could not discern any difference 
in the anesthetic properties between 0.3- 
percent naphthocaine and 1.0-percent 
naphthocaine. 

When 4-percent cocaine instillations 
and 5.0 c.c. of 2-percent procaine injec-. 
tions are used as a local anesthetic in 
intraocular surgery there appear to be 
definite disadvantages. When the su- 
perior-rectus suture is placed the patient 
usually has a definite pain. Likewise there 
is pain when an iridectomy is performed. 
Akinesia is often faulty, Postoperatively, 
the patient often has pain in the eye that 
has been operated on within a few hours 
or less time. 

When 4-percent cocaine instillations 
and 5.0 c.c, of 0.3-percent naphthocaine 
injections are used in intraocular surgery 
there is usually no pain when the superior- 
rectus suture is placed, and no pain when 
an iridectomy is done. Akinesia is really 
excellent. The average length of time be- 
fore postoperative pain begins is 8 to 10 
hours. 

At the Baltimore Eye, Ear, and Throat 
Hospital we have made a clinical study of 
naphthocaine as a local anesthetic in oph- 
thalmology. The following list of opera- 
tions under this anesthetic have been per- 
formed : 


Intracapsular cataract extraction 

Iridectomy 

Iridencleisis 

Lagrange anterior sclerectomy 

Posterior sclerotomy 

Walker operation for retinal detachment 

Enucleation 

Suture of lacerated lids 

Lacrimal probing 

Reese resection and Jameson recession 
Curretment of chalazia 
Conjunctival plastic for symblepharon 
Kuhnt-Szymanowski operation for ectropion 


Number Amount 

of Cases Injected 


Instillations 


20 

1 

3 

1 

1 

2 

1 

1 

5 

1 

15 

1 

1 


c.c. 

5.0 4% cocaine 

5.0 4% cocaine 

5.0 4% cocaine 

5.0 4% cocaine 

1 .0 4% cocaine 

8.0 4% cocaine 

8.0 4% cocaine 

5.0 4% cocaine 

1.0 4% cocaine 

5.0 4% cocaine 

0,5 0.5% pontocaine 

2.0 0.5% pontocaine 

13.0 0,5% pontocaine 
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The'striking features of local anesthesia 
with naphthocaine are its immediate anes- 
thetic effect after injection, the excellent 
akinesia, the real anesthesia during the 
operation, and the long duration of the 
anesthesia. The Walker operation is a 
real test of a local anesthetic. In the two 
cases reported the patients complained of 
no pain during the operation and required 
only codeine 0.5 gr. and 10 gr. of acetyl- 
salicylic acid 10 hours postoperatively. 
When this procedure was carried out with 
procaine the patient was rather uncom- 
fortable and the postoperative pain some- 
what severe. 

Although naphthocaine works best 
when injected it has a good anesthetic ef- 
fect upon instillation, and corneal foreign 


bodies can be removed, tonometry and 
other minor procedures can be effected 
without pain to the patient. When naph- 
thocaine is injected into the lacrimal sac 
by way of the canaliculus, lacrimal prob- 
ing can be done with very little discom- 
fort to the patient. In the cases reported 
no patient developed toxic symptoms,^'® 
nor any appreciable change in pulse, res- 
piration, or blood pressure. The Nose and 
Throat Department has used 30.0 c.c. of 
naphthocaine for injection many times 
and there has been no reaction to the drug. 

From this small experience with naph- 
thocaine it would seem to be the best drug 
for obtaining local anesthesia in ophthal- 
mology. 

5802 Edmondson Avenue. 
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NOMINAL DUCTION AND TRUE 
DUCTION POWER 

Joseph I. Pascal, M.D. 

New York 

One of the striking points in Abraham’s 
article on “Near horizontal phoria and 
duction tests” in the March, 1943, issue of 
the American Journal of Ophthalmologj’^ 
is tlie wide discrepancy in the adduction- 
abduction ratio at near in the normal 
group as found by him and as found by 
Berens et al. in their investigation. The 
latter found a ratio of practicall}’- 2:1 of' 
adduction to abduction, while Abraham 
found a ratio of practically 1 ;1. However, 
these results may not be so far apart as 


they seem if we take into consideration the 
difference between nominal ductions and 
true ductions. Nominal ductions refer to 
the amount of prism power, base out 
or base in, overcome without reference to 
an existing phoria ; true ductions refer to 
the amount of prism power, base out or 
base in, overcome but with reference to 
an existing phoria. True duction power 
measures what has been called breadth of 
fusion and refers to a forced movement 
of the eyes inward or outward in order to 
maintain or regain single binocular vision. 

To take case 1, table 1, as an instance. 
This patient had 6 delta of exophoria (I 
prefer tlie short term delta to the clumsy 
term prism-diopter) . The nominal abduc- 
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tioii was 20 delta. But the first 6-delta 
prism, base in, did not induce a forced 
movement outward in order to maintain 
fusion. It permitted a relaxation of 6 delta 
to the position of equilibrium. Beyond the 
6 delta the base-in prism produced a 
forced outward rotation in order to main- 
tain fusion. This amounts to 14 delta, 
which represents the true abduction. 

The nominal adduction in this case was 
19 delta. But the patient began the test 
with a forced inward rotation, a true ad- 
duction of 6 delta, to compensate for his 
6 delta of exophoria. Therefore the total 


true adduction was 25 delta. The ratio of 
adduction to abduction is as 25 :14, nearly 
2:1. If the amount of exophoria is added 
to the adduction and subtracted from the 
abduction, the ratio in most of the cases 
will be nearly 2:1. The fact that Berens’s 
findings were made at a closer range, at 
25 cm. to Abraham’s 33 cm., may account 
for the somewhat greater relative adduc- 
tion in the former set. At the closer point, 
the sense of nearness may be more effec- 
tive in inducing the convergence activity. 

37 West Ninety-seventh Street. 


SOCIETY PROCEEDINGS 

Edited by Dr. Donald J. Lyle 


NEW YORK SOCIETY FOR 
CLINICAL OPHTHALMOLOGY 

October 5, 1942 

Dr. Isadore Givner, presiding 

Standardization of the Schiotz 
tonometer 

Dr. Adolph Posner presented an 
exhibit and demonstration on this subject 
during the instructional hour. 

Dis ASSOCIATION OF THYROTOXICOSIS AND 
OPHTHALMOPATHY IN GrAVES’S DIS- 
EASE 

Dr. Saul Hertz stated that there are 
cases in \vhich no correlation between the 
degree of ophthalmopathy and the degree 
of thyrotoxicosis in Graves’s disease 
exists. Low degrees of thyrotoxicosis may 
exist with serious ophthalmopathy, and 
vice versa. Cases of serious eye dis- 
turbances require special handling both 
from the diagnostic and therapeutic point 
of view and must be considered apart 
from the ordinary cases of Graves’s dis- 
ease. The eye disturbances often improve 
with iodine therapy, but the best results 


have been obtained with iodine and thy- 
roid. Occasionally it has been necessary 
to add X-ray treatment to the thyroid. 
Thyroidectomy is definitely contraindi- 
cated in this type of case. 

A recent surveys by Dr. J. H. Means 
has indicated that, in a group of repre- 
sentative clinics, thyroidectomy preceded 
the orbital decompressions in over 90 
percent of cases requiring orbital de- 
compression. On the other hand, no or- 
bital decompressions have been per- 
formed at the Massachusetts General 
Hospital Clinic for three years since the 
institution of the present policy of avert- 
ing thyroidectomy in cases suspected of 
being in the special group of ophthalmo- 
pathic Graves’s disease. 

Pictures were shown to illustrate the 
difference between cases of the ordinary 
type of Graves’s disease and those of the 
progressive or malignant exophthalmic 
type. 

Discussion. Dr. Maurice Bruger stated 
that Dr. Givner and he had studied the 
effect of vitamins Bg and E in eight 
patients with postthyroidectomy exoph- 
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thalmos. These vitamins were chosen be- 
cause of their recognized value in some 
forms of muscular dystrophy. It was 
thought that there might be some influence 
on the myopathic changes in the extra- 
ocular muscles, the prime factor in the 
causation of exophthalmos. In addition, 
three patients were given ergotamine tar- 
trate and one prostigmine bromide. 
Vitamins Be and E were without effect on 
the degree of exophthalmos or on the 
extent of the lid retraction. Ergotamine 
tartrate, however, improved the Dalrym- 
ple sign appreciabty without altering the 
exophthalmos. Prostigmine bromide was 
without measurable effect. 

Dr. Daniel Kravitz asked Dr. Hertz 
how he accounted for the exophthalmos 
when the ocular muscles were not 
enlarged. 

Dr. H. M. Katzin asked Dr. Hertz to 
enlarge on the subject of treatment of 
malignant exophthalmos with X-ray 
therapy to the thyroid gland. 

Dr. Hertz, in closing, said that from 
the medical point of view, it seems not 
unbelievable that one could have edema 
of the orbital tissues and that the muscles 
need not necessarily be involved. He cau- 
tioned that one has to be very strict in 
placing the patient in the category of 
malignant exophthalmos. His experience 
with X-ray treatment has been limited. 
It has been effective in a few cases in 
which iodine and thyroid therapy did not 
fully control tlie condition. 

Surgical procedures for exophthal- 
mos IN HYPERTHYROIDISM 

Dr. Edmund B. Spaeth stated that the 
surgical treatment of exophthalmos from 
thyrotoxicosis depends upon the degree of 
exophthalmos present, the rapidity of its 
progress, and the period at which it ap- 
pears as a surgical situation, such as the 
stationaiy' exophthalmos of thyrotoxicosis 
(regardless of whether or not a thyroidec- 


tomy has been done), and that type of 
exophthalmos which follows after a 
thyroidectomy. 

Other complications, such as ocu- 
lomotor disturbances, retraction of the 
upper lid, conjunctival edema, and an 
endangered cornea from lagophthalmos 
are all additional factors, frequently of 
serious import. It is these complications, 
as they appear, that control the serious- 
ness of the condition being treated; also 
they decide, to a very large extent, the 
type of surgery that is necessary in any 
given case. 

Malignant or progressive exophthalmos 
can be treated successfully only by some 
type of orbital decompression. The sub- 
zygomatic route for this, it seems, is as 
satisfactory a procedure as is the trans- 
frontal approach for the removal of the 
roof of the orbit. Anatomically there 
should be no choice between the two when 
considering this type of exophthalmos. 

Discussion. Dr. John H. Dunnington 
stated that operations done for cosmetic 
reasons are often disappointing to the 
patient. They expect too much in spite of 
our efforts to depict the true picture to 
them. He has, therefore, been inclined to 
operate only when the lagophthalmos or 
other symptoms demand action. Recession 
of the levator as described by Goldstein 
will remove the disfigurement caused by 
retraction of the upper lid, and in his 
opinion its use should be restricted to 
cases manifesting a marked exposure of 
the sclera above the upper corneoscleral 
margin. Lateral tarsorrhaphy narrows 
the palpebral fissure satisfactorily, and he 
believes the best technique is that de- 
scribed bj’’ Wheeler. In this operation a 
tongue of tarsus denuded of its epithelium 
is inserted into the opposite lid. This 
operation gives an acute angle to the 
external canthus and is far superior to 
the rounded one that follows after the 
use of the Fuchs technique. 
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The selection of the lid from which 
the tongue is to be carved will depend 
upon whether one wishes primarily to 
lower the upper lid or to raise the lower 
lid. A tongue from the upper lid inserted 
into the lower lid narrows the fissure 
chiefly by lowering the upper lid, while 
the reverse is true when tlie tongue is 
taken from the lower lid and inserted into 
the upper lid. 

Intermarginal adhesions afford the 
necessary protection for the cornea in 
cases of lagophthalmic keratitis and 
should be inserted prior to tlie onset of 
extensive chemosis of the conjunctiva and 
edema of the lids. In his experience 
retrobulbar drainage for a prolapsed 
chemotic conjunctiva has not been neces- 
sary. Gentle massage with a glass spatula 
combined with liberal use of an antiseptic 
ointment has proved sufficient in the 
majority of instances. 

Orbital decompression for progres- 
sive EXOPHTHALMOS IN THYROID DIS- 
EASE 

Dr. James L. Poppen recounted sur- 
gical experiences in relation to orbital 
decompression for progressive exophthal- 
mos in a series of 25 consecutive cases at 
the Lahey Clinic. He stated that there is 
an optimum time for the operation and 
that it should not be withheld until the 
development of chemosis and perhaps 
corneal ulceration. Indications for the 
procedure consist of progressive exoph- , 
thalmos of high grade together with 
progressive' visual symptoms and often 
changes in the optic-nerve head. The 
operation is not serious and, in his ex- 
perience, there is no operative mortality. 
The technique of the Naffziger operation 
with slight modifications was described. 

Procrastination is to be deprecated 
when visual loss is detected, inasmuch as 
all other palliative treatment has been of 
no effect. The only possible exception 
seems to be the preoperative determina- 


tion of the basal metabolic rate, in order 
to determine whether Lugol’s solution and 
possible excision of thyroid remnants 
should be considered. 

• The symptom of diplopia in relation to 
extraocular palsies should receive atten- 
tion. While such a condition may persist 
to some degree or possibly result from the 
operation, it is usually amenable to minor 
operative treatment in those cases tliat do 
not clear up spontaneously. Following the 
operation there is immediate postoperative 
improvement in the exophthalmos and a 
gradual recession usually continues over 
a period of years. 

Ducussion. Dr. Howard Naffziger de- 
scribed tlie characteristic pathologic 
changes found in the ocular muscles in 
malignant exophthalmos. He emphasized 
the points that the condition of the 
muscles in the ordinary cases of exoph- 
thalmic goiter is not known and that 
muscle changes are not necessarily the 
same in cases of malignant exophthalmos. 
He described his technique of orbital de- 
compression and stated that a broader 
exposure can be obtained than witli the 
subzygomatic approach. One reason for 
confusion as to the presence or absence 
of exophthalmos has been failure to dis- 
tinguish “stare,” or retraction of the 
upper or lower lid, from protrusion of the 
eyeball. Exophthalmos can be confirmed 
only by careful measurement with, the 
Hertel exophthalmometer. Unilateral 
exophthalmos- speaks for orbital neo- 
plasm, rather than thyroid disease. Soley 
has found that eyes of more than 50 per- 
cent of patients with toxic diffuse goiter 
became measurably more prominent after 
thyroidectomy, contrary to the clinical 
impression of most clinicians. 

Dr. Martin Cohen stated that he re- 
garded the Naffziger operation formida- 
ble and that he has obtained the same 
results with the Krdnlein operation. 

Jesse M. Levitt, 
Secretary. 
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CHICAGO OPHTHALMOLOGICAL 
SOCIETY 

October 19, 1942 

Dr. Louis G. Hoffman, president 

CLINICAL PROGRAM 

(Presented by the staff of Children’s 
Memorial Hospital) 

SCIENTIFIC PROGRAM 

The problem of rating ametropic 

VISUAL ACUITY 

Dr. James O. Lebensohn presented a 
paper on this subject. 

Discussion. Drs. Kronfeld, Jaeckle, and 
Lebensohn participated. 

Surgery of the obliques 
Dr. Sanford R. Gifford read a paper 
on this subject. 

Discussion. Drs. Mayer, Kronfeld, 
H. J. Smith, Selinger, and Gifford were 
the discussers. 

Robert Von der Heydt. 


COLORADO OPHTHALMOLOG- 
ICAL SOCIETY 

October 24, 1942 

Dr Guy Hopkins, presiding 

Treatment of cataract with lym- 

PHOGOGUES 

Dr. Edward R. Neeper presented 
L. M., a woman, aged 42 years, who was 
first seen in Februar}^ 1937. She gave a 
history of failing vision in the right eye 
for the past 15 months. She also com- 
plained of having had eczema all her life 
and showed definite signs of allergjL The 
vision at that time was R.E. 20/200 ; L.E. 
20/20—4. Vision was unimproved with 
lenses. The right lens was cataractous 
throughout. The left lens had a posterior 
polar cataract about 2 mm. in diameter. 
Lymphogogues have been used once each 


week since that time. On July 8, 1942, 
examination showed that the right eye 
had a mature cataract, but the left lens 
had remained stationary. 

Dr. Neeper also presented the case of 
C. M. who had been under observation 
for a period of over 25 years. In 1933 she 
showed beginning cataracts, more marked 
in the left eye. Lymphogogues were 
started in November, 1934, and used 
once each week since that time. At this 
time vision, with correction, was normal. 

Remnants of thrombosis of central 

retinal vein, RIGHT EYE 

Dr. Fritz Nelson said that J. J. S., 
a man aged 53 years, complained of sud- 
den loss of vision, right eye, two years 
ago. There was, however, partial return 
of vision. The left eye had always been 
normal. Examination showed remnants 
of a thrombosis of the central retinal 
vein, right eye, with the formation of 
a large number of collateral vessels on 
the surface of the disc. The patient had 
had difficulty in swallowing, especially 
cold foods, for many years. 

X-ray examination showed a large 
diverticulum of the esophagus. It was 
suggested that there is a causal connec- 
tion between thrombosis of the central 
retinal vein and the diverticulum, owing 
to compression. On the other hand fre- 
quent exposure to carbon monoxide may 
be a contributing factor in the cause of 
thrombosis. 

Tumor of optic nerve 

Dr. Fritz Nelson presented R. C. E., 
a woman, aged 43 years, who was first 
seen in April, 1942, with a brown, tumor- 
like mass, semispherical in shape, cover- 
ing the upper nasal third of the disc m 
the right eye and extending into the 
adjacent area. There was suspicion of a 
slowly growing malignant melanoma. No 
treatment was advised for the present, 
but close observation was recommended. 
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Contact lenses 

Dr. Fritz Nelson said that C. A. J., 
a man, aged 47 years, had a pronounced 
keratoconus in both eyes. He' was fitted 
with aspheric contact lenses in June, 1941, 
and since that time has been able to con- 
tinue his occupation as a sheet-metal 
worker very satisfactorily. 

Cataract extraction with complica- 
tions 

Dr. Fritz Nelson presented L. S. S., 
a man, aged 58 years, who had had a 
cataract extraction, right eye, in August, 
1940, with uneventful recovery. The left 
eye was operated on without iridectomy 
on August 4, 1942 ; there were no com- 
plications. He was released from the hos- 
pital August 12, 1942. An iritis developed 
on August ISth, followed by secondary 
glaucoma, which did not respond to treat- 
ment. On August 31st there was begin- 
ning panophthalmitis, with exophthalmos 
and chemosis. An Elliot trephining was 
performed on August 31st. A culture of 
the chamber fluid showed pure Staphylo- 
coccus aureus. Immediate medication was 
instituted, with sulfathiazole grams 4 as 
an initial dose, and grams 1.5 every four 
hours. There was complete recovery 
within three weeks. 

New growth 

Dr. Von H. Brobeck said that L. B. C., 
a man, aged 61 years, gave a history of 
redness and new growth on the right eye 
of three years' duration. During this past 
summer there was some pain in the eye 
and blurring of vision. Examination re- 
vealed an irregular triangular growth on 
the temporal episclera which invaded the 
cornea over its outer third, with vascu- 
larization. Biopsy report showed an in- 
cipient basal-cell carcinoma. 

Disatssioti. Dr. E. M. Marbourg re- 
marked that clinically it resembled 
pemphigus. 


Isolated paresis of the superior 

OBLIQUE 

Dr. George H. Stine and Dr. K. H. 
Chapman presented J. A. W., a man, 
aged 57 years, seen for the first time in 
September, 1942, with a history of hav- 
ing fallen from a ladder and striking tlie 
back of his head and shoulders. Diplopia 
was noticed immediately after the acci- 
dent. External examination of the eyes 
was negative, except for left hyper- 
phoria, witli the deviation greatest on 
looking down and to the right, the left 
eye lagging slightly. There was a slight 
increase in the deviation when fixating 
with the left eye. Measurement of the 
deviation with the Lancaster red-green 
test showed about three arc degrees of 
vertical deviation in the primary position, 
with the deviation greatest in the lower 
right field, the left image also being tilted 
down and to the left. The fundus was 
normal in each e}^. Examination revealed 
no other physical injuries. The patient 
was placed on potassium iodide, 10 drops, 
three times a day, and the left eye was 
occluded to avoid diplopia. In three 
months the patient complained of prac- 
tically no double vision except when his 
head was tilted far backward. The vision 
was 1.3 in each eye. 

Dr. Stine and Dr. Chapman reported 
another case, a man, aged 48 years, with 
a bilateral fourth-nerve paresis, following 
a kick in the head by a horse. The condi- 
tion cleared up in four months’ time. 

The third case was that of a man, aged 
51 years, who also fell from a ladder. He 
showed a slight paresis of the left su- 
perior oblique which was much improved 
in one month’s time. 

The fourth case was observed in a 
woman, aged 63 years, who developed 
diplopia suddenly one day. She showed 
symptoms of hypertension and arterio- 
sclerosis. Examination of the ocular rota- 
tions and diplopia fields indicated paresis 



SOCIETY PROCEEDINGS 


185 


of the right superior oblique, the diplopia 
increasing when the head was tilted to the 
right, whereas single vision was obtained 
on tilting the head to the left. There was 
considerable improvement in the diplopia 
in one month’s time under potassium- 
iodide medication. 

Dr. Stine pointed out the value of the 
head-tilting test after the method of Biel- 
schowsky, which when positive was path- 
ognomonic of superior-oblique involve- 
ment. This test could be done with the 
hand stereoscope held tightly to the face 
and rotated with it, using a horizontal line 
on a test card, half of which was green 
and the other half red, to identify it with 
the right and left eye, respectively. 

Glaucoma and uveitis 

Dr. George H. Stine said that J. P., a 
woman, aged SO years, who had been 
under his care since December, 1941, 
complained of blurred vision of the left 
eye which had definitely become worse the 
past two weeks, accompanied by some 
deep pain. The vision of the right e)^e was 
also blurred. She had had some badly 
infected teeth extracted two weeks pre- 
viously and had also been treated for a 
mild sinusitis. 

The right eye showed a low-grade uvei- 
tis with a few gray keratitic precipitates, 
a few pigment deposits in the pupillary 
margin, a few cells in the aqueous, and 
some fine dustlike opacities in the vitreous. 
The fundus was otherwise negative. 

The left eye was in a state of advanced 
simple glaucoma. There was no evidence 
of a uveitic process, now nor previously, 
in this eye. There was some glaucomatous 
atrophy and cupping of the disc. 

The tension of the right eye had never 
been found to be above 26 mm. Hg (new 
Schiotz). The tension of the left eye was 
65 mm. Hg (Schiotz) but was reduced to 
2a mm. Hg by the use of pilocarpine and 
cserine. However, this reduction was not 


maintained. The field of vision in the left 
eye showed a severe concentric contrac- 
tion. The right visual field was normal. 
Iridencleisis was done on the left eye in 
December, 1941, with an excellent result, 
although the vision was not improved be- 
3'’ond .the ability to detect hand movements 
at one meter. The vision of the right eye 
when first seen was 0.9 but was now re- 
duced to 0.4. The general physical exami- 
nation, including tests for syphilis and 
undulant fever, revealed no pathologic 
changes. The intradermal tuberculin test 
was positive to 0.005 mg. tuberculin. The 
patient has been under treatment with in- 
creasing doses of tuberculin ; instillations 
of dionin and atropine; several intrave- 
nous injections of typhoid H antigen, dos- 
age up to 60 million ; Pregl’s iodine packs ; 
and Reese paracentesis, which have con- 
trolled the condition but little to date. 
Mild X-ray therapy to the eye was being 
instituted. 

Walter A. Ohmart, 
Secretary. 


LOS ANGELES SOCIETY OF 
OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 

October 26, 1942 

Astigmatic determinations — a clini- 
cal COMPARISON OF METHODS 

Dr. Julian Ginsberg gave a summary 
of the astigmatic tests commonly used by 
ophthalmologists, with the conclusion that 
there is no universal astigmatic test for 
all problems in refraction and therefore 
all methods should be understood and 
combined for the best results. 

Modified ptosis operation (with films) 
Dr. Orwyn Ellis presented a pro- 
cedure for the correction of ptosis based 
on the !Motais’s operation which was 
published in the proceedings of the 
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Pacific Coast Oto-Ophthalmological So- 
ciety, 1942; also in this Journal (1943, 
October) . 

Cyclodiathermy in glaucoma 

Dr. Clarence H. Albaugh said that 
until recently successful glaucoma sur- 
gery was based on tlie conception of 
increasing the adequacy of aqueous 
escape. Furthermore, there was no ad- 
vance of a major proportion in the type 
of surgery done in the past decade. Our 
obscure knowledge of the basic cause of 
glaucoma was to a great extent respon- 
sible for this situation. Also, it was as 
yet impossible to produce typical chronic 
simple glaucoma in laboratory animals 
and thus much of the surgical experi- 
mental work was limited to the human 
being. The idea of cutting down the 
amount of aqueous formed was by no 
means a new one ; however, the means of 
doing such a thing safely was not in cur- 
rent use until relatively recently. Since 
the diathermy had become available and 
had been tested on the eye in procedures 
for separated retina, use bould now be 
made of it in cases of glaucoma also. It 
should be emphasized at the outset that 
cyclodiathermy is not a panacea for glau- 
coma and should be used only in those 
cases in which other time-tested methods 
of treatment had failed. Perhaps the first 
use of the idea of cutting down the 
amount of aqueous formed was the cyclo- 
dialysis of Heine in 1905. Shahan and 
Post, in 1921, in this country attacked 
the ciliary body with the thermophore 


and, in 1924, Verhoeff actually cut out a 
portion of the ciliary body. In 1940, Vogt 
reported the first destruction of tlie ciliary 
body with diathermy. 

Drs, Dunphy and Albaugh used the 
following procedure: (1) Perforating 
cyclodiathermy ; in tliis, operation Walker 
points were introduced in two rows at 
3 mm. and 5 mm. from the limbus over 
half of the globe. (2) Nonperforating; 
here a Weve flat electrode is applied in 
the same area but no perforations are 
made. We used atropine postoperatively. 
The complications were few and not 
serious. The operation was simple and did 


not appear to disturb tlie eye. 

The advantages were tliat there was no 
collapse of the anterior chamber ; iris and 
cornea were not disturbed; the patient 
was able to resume normal activity within 
24 hours, and the danger of sympathetic 
ophthalmia was much less tlian in the 
usual surgery. Indications for the opera- 
tion were: hemorrhagic glaucoma, apha- 
kia with glaucoma, buphtlialmos, 
sionally primary glaucoma, and, depend- 
ing upon the particular case, it could be 
assumed that about 60 percent of tlie 
cases would be successfully controlled ; m 
another 10 to 15 percent the tension migW 
remain elevated but the patient would be 
comfortable. 

It was to be hoped that, although this 
was not a “cure-all” procedure, other new 
developments may be made along the 
same lines. 


Harold F. Whalman, 
Editor 
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REHABILITATION OF THE WAR- 
BLINDED 

Elsewhere in tliis issue Sir Ian Fra- 
zier’s “Whereas I was blind” is reviewed. 
The account of his own experience and 
the founding and development of St. 
Dunstan’s in the past 25 years may well 
serv^e as examples of what may be ac- 
complished for our own war-blinded in 
this country. 

At one time it appeared the Veter- 
ans Administration would be the organ- 
ization in tlie United States that would 
take over the care of tlie war-blinded im- 
mediately upon release from the base hos- 
pital where care of the acute condition is 
to be completed. Now, however, a some- 


what different plan is contemplated. It is 
understandable tliat an organization that 
will have to concern itself with ten mil- 
lion and more men cannot devote much 
time to the social rehabilitation of per- 
haps a thousand men, and will be content 
to see that the financial help provided by 
the nation is administered properly to 
this blinded group. For perhaps 20 per- 
cent of these this will be the only help 
that they desire, but an effort to provide 
cultural, social, and instructive aid to any 
who desire it and are capable of utiliz- 
ing it must be made. 

The latest plan for our men involves 
admission to one of tAvo hospitals, one on 
the Atlantic and the other on the Pacific 
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coast, especially designated for medical 
and surgical care of those with eye in- 
juries or eye diseases. As soon as pos- 
sible they will be discharged to an eye 
rehabilitation center under Army direc- 
tion where both Army and Navy pa- 
tients will receive care. 

This center will be near a large city 
where the patients may not only enjoy 
such cultural pursuits as are provided 
by the theater and concerts but also, and 
much more important, may have a chance 
to find out whether the}' are fitted for 
employment in certain of the industries. 
Arrangements will be made to give the 
blind man opportunities to try various 
types of . work in order to discover his 
likes and his adaptability. It is in this 
center that the newly blinded will learn 
the first things about taking physical care 
of themselves, eating, shaving, smoking, 
and such matters. They will begin the 
study of Braille. They will have the con- 
stant companionship of someone trained 
in the care of the blind, with psychiatrists 
available who will give them the proper 
approach to the new lives that they must 
now lead. The first depression must be 
overcome. A renewed faith that life is 
still worth living must be kindled. At this 
point the relatives must be educated in the 
proper attitude toward blindness. The de- 
moralizing effect of demonstrations of 
pity must be clearly presented and strong- 
ly deprecated. 

The time to be spent in this preliminary 
training center will vary greatly with the 
individual. One of our boys, blinded in 
this war, who had been a newsdealer .be- 
fore the war, was convinced that he could 
return at once to his home and take up 
his employment again. He was even op- 
timistic enough to believe that he could 
make more of a success of it because he 
was blind! That is true courage. A man 
like that need stay only a very brief time 
at a training center. He can be discharged 


from the Army, his pension, which is a 
generous one, started, and arrangements 
made for such further study- as he may 
wish to take at home. The most important 
problem in his case may well be that of 
his home folks, to see to it that they do 
not let their pity for him be obvious, to 
encourage his independence, and to let 
him feel tliat he is still one of them as 
before, and has not become a person apart 
because of his lost vision. 

On the other hand, there will be tliose 
who have been completely shaken by their 
sudden loss, for whom months of mental 
rehabilitation is necessary. Some will 
show a natural adaptation for certain lines 
of work that are open to the blind, others 
none at all. Braille is difficult. There are 
many who cannot learn it, but this ap- 
plies more to the old than to the group of 
war blinded. However, it would be in- 
genuous to think that the man who never 
did care for reading even when sighted is 
going to be enthusiastic about the study 
of Braille. No matter how much one may 
desire it and strive to give some men the 
broader education to fit tliem for lives of 
usefulness, there will always be a consid- 
erable percentage who are destined to be 
porch sitters. With a good pension, prob- 
ably more money than any of them ever 
had before, they are going to be satisfied 
to do nothing constructive. It is only to 
be feared that some of their relatives w'ill 
seek to live on the same pension 1 

The ideal program for rehabilitation of 
the war-blind is immediate care for their 
injuries or eye diseases under the best 
possible supervision with psychologic aid 
at once by a psychologist trained in care 
of the blind. This step should be fol- 
lowed by transfer at the earliest possible 
moment to a center for the blind for pre- 
liminary rehabilitation, as described. 

The arrangements planned for our sol- 
diers and sailors up to this point are good. 
From here on the ideal is to discharge the 
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men to environments where they would 
have equal opportunities for social, occu- 
pational, and educational growth. Here 
our program falls down because we have 
no one national organization whose busi- 
ness it is to follow these men and look 
after their welfare. They are discharged 
with money in their pockets, each his own 
man to do as he likes. That is as it should 
be; but he returns, presumably to his 
home, where the only technical help that 
he will have in his further rehabilitation 
will be such as his state provides. In 
some states this is good, in many it is poor, 
and in some there exists practically none. 

As Sir Ian Frazier points out, “Ulti- 
mately of course the After-Care Depart- 
ment became practically the whole of St. 
Dunstan’s. . . .” Through this channel 
England has kept in constant touch with 
all of her war-blinded. It is their alma 
mater, their guide, counsellor, and friend, 
their point of reunion. A special dormi- 
tor)'^ is set apart for those returning to 
visit. This is all of vast importance to 
these men. To be sure the United States 
is far larger than Great Britain, but the 
principle is the same and it would seem 
that either through Government or pri- 
vate agency, or through both, some such 
organization should be established in our 
country, primarily or at least ultimately 
to include all of our blinded. Through 
this means there would be an adequate 
follow-up of a program well started by 
the Army, and undoubtedly this would be 
of inestimable value toward returning 
this group to a normal life. 

Lawrence T. Post. 


SELF-OBSERVATION OF 
RETINAL DETACHIMENT 

Patients are often skeptical regarding 
the extent to which physicians can sympa- 
thize with the symptoms and complaints 
of those to whom they minister. A fam- 


ous western eye surgeon is reported to 
have stated that he never used on his 
patients any drug which he had not tried 
upon himself. There is room for argu- 
ment that general adoption of such a rule 
might be beneficial. 

It would naturally be out of the ques- 
tion to require every practitioner of a 
specialty to have personal experience of 
all that his patients endure in disease, 
whether medical or surgical. It may be 
supposed that, other things being equal, 
the most careful refractionists are those 
who have themselves suffered the incon- 
venience of uncorrected refractive errors. 
But, fortunate!}’’, few of us are called up- 
on to encounter in our own persons the 
discomforts or tortures, the disabilities, 
the fears and hopes and disappointments 
associated with the onset, progress, and 
surgical treatment of glaucoma or retinal 
detachment. 

The literature of ophthalmology pre- 
sents a number 'of examples of self- 
observation in connection with eye dis- 
orders. The insidious development of 
glaucoma, and the process of adaptation 
to the blindness resulting from that dis- 
ease, have been eloquently described by 
several ophthalmologists, notably Laqueur 
and Javal. There has been no dearth of de- 
scription of the experiences connected with 
the gradual formation of cataract. Analo- 
gous studies have probably been published 
previously in relation to retinal detach- 
ment, although the present writer cannot 
just now lay hands upon any one of them. 

An excellent description of personal 
experience with retinal detachment and 
its successful treatment comes now from 
the pen of a Brazilian colleague, identified 
to the world at large only by the initials 
“V. J.,” but whose account is published 
with an introductor}' note by W. Belfort 
Mattos, of Sao Paulo, Brazil (Arquivos 
Brasilciros de Oftalmologia, 1943, vol- 
ume 6, page 63). 
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“V. J.,” having himself for years per- 
formed the diathermy operation for ret- 
inal detachment, was quite familiar with 
the symptomatology of the disease, and 
with the experiences of those who sub- 
mitted to operation, as described by the 
patients. He is forty-five years old, and 
has ten diopters of myopia. He has had 
in the right eye two attacks of exudative 
choroiditis, which he attributes to a den- 
tal cause, and which have been treated 
focally and with subconjunctival injec- 
tions of hypertonic sodium chloride. 

In November, 1942, he suddenly de- 
veloped a vitreous exudate in the left eye. 
This exudate improved quickly after at- 
tention to a dental granuloma, but V. J. 
noticed that in the upper outer sector of 
the visual field objects seemed to quiver 
slightly, and possessed a strange gleam as 
though covered by cellophane tissue. In 
the course of a few days this first symp- 
tom of detachment developed into a rap- 
idly progressive narrowing of the visual 
field. Central vision had returned- to nor- 
mal, and the writer continued his daily 
practice of ophthalmology, including an 
operation for diathermy coagulation of 
retinal detachment. 

V. J. records that he went to the office 
of his friend Pereira Gomez with the 
pupil dilated by homatropine. Looking in 
the appropriate direction he was able to 
place the eye so that the field of the ex- 
aminer’s ophthalmoscope included the 
probable site of the retinal tear, the point 
at which the patient had experienced his 
first symptoms of tremulous vision. The 
detachment was flat, with a V-shaped 
tear. V. J. says' he “had waited all these 
days to confirm the rapid increase of the 
myopic retinal detachment, as distin- 
guished from the slow and nonvarying 
detachment caused by choroidal tumor.” 
The “cellophane tissue” reflexes and the 
phosphenes were no longer noticeable, but 
the narrowing of the visual field reached 


almost to the macula. However, tlie vitre- 
ous exudate had disappeared and macular 
vision was still 0.8 with the myopic cor- 
rection and under mydriasis. 

The retinal tear was readily localized, 
corresponding to tlie field position 20 de- 
grees upward and outward, and to the 
6S-degree level, and being 12 mm. distant 
from the limbus. 

V. J. states, that his greatest inconveni- 
ence at the time of operation was from 
lavage of the conjunctival sac and from 
the procedure of limbal localization. The 
retrobulbar injection, to which some pa- 
tients object so strenuously, bothered him 
not at all. On account of the high myopia 
and the direction in which he was forced 
to look, in order to expose the operative 
field in the lower inner quadrant, he was 
able to follow with both eyes every, step 
of the operation. Every time tlie fine 
electrode perforated the sclera tlie retinal 
stimulation was intense, producing a 
“heavenly paradise such as is imagined 
by children and the faitliful ; an enormous 
• variety of lights of all colors, resembling 
a scintillating mother-of-pearl, clouded 
the whole vision. ...” 

At the end of the operation, he says, I 
distinguished fingers with the operated 
eye, which cheered me considerably be- 
cause the danger of an immediate intra- 
ocular hemorrhage was much in my 
mind.” No step of the operation was pain- 

. .. • 

Dealing with -the fixed position requireu 

during convalescence, emphasis is laid by 
V. J. on the value, at such a juncture, of 
previous training in self-control. A sur- 
prising experience, not previously im- 
agined, was “an exquisite subjective sense 
of surrounding objects, persons, and 
things . . . : distorted figures, with three 
or more arms and legs, . . . twisted bodies. 
... A drinking glass, for example, only 
resumed its natural form when I touched 
it. I made an effort to evoke agreeable 
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hallucinations and only succeeded in see- 
ing the worst of the so-called futuristic 
paintings. ... I judge that my preoccupa- 
tion not to move my head or eyes was the 
cause of all the subjective phenomena. 

jy 

V. J. found his most unpleasant experi- 
ence in convalescence to b.e the necessity 
for maintaining immobility in bed, spend- 
ing five days and nights in a single posi- 
tion being sometimes impossible. “I was 
only successful in remaining three days 
immobile in the bed and after that I 
passed the day in the chair and lay down 
only at night, making the change between 
these two positions very slowly without 
displacing the head from its ideal posi- 
tion.” Sleep was always taken in right 
lateral decubitus. 

After eighteen days V. J. resumed his 
ophthalmologic practice, with normal vi- 
sion. He confesses that some of the rules 
usually imposed upon patients by himself 
and other oculists were disregarded, "not 
from indiscipline,” but because he found 
them exaggerated. Whereas resting the 
eye and keeping the head immobile in the 
proper position are indispensable, "im- 
mobility of the bed does not help the 
patient at all if the operation did not close 
or block the retinal tear. ... If the opera- 
tion did not go well, the retina which at 
the first examination appeared perfectly 
attached begins to become detached after 
the first six or eight days. Hence the abso- 
lute necessity for determining the cause 
of the detachment, whether traumatic, 
myopic, syphilitic, tuberculous, and so on.” 

After seven montlis V. J.’s operated 
eye retained normal vision with correc- 
tion, a visual field merel}' contracted a 
little in the upper outer quadrant by rea- 
son of the cauterizations, a few organized 
exudates in tlie vitreous, and no phos- 
phcnes or other subjective or objective 
symptoms pointing to recurrence. 

W. H. Crisp. 


BOOK NOTICES 

WHEREAS I WAS BLIND. By Capt. 

Sir Ian Frazier. Clothbound, 168 pages. 

London, Hodder and Stoughton, Ltd. 

Price 8/6. 

This is a very readable story of a man 
blinded in the first World War as a boy 
of 18, who would never let himself be 
discouraged but went forward to make 
of himself an outstanding figure in Eng- 
land. 

He describes his sensations and reac- 
tions from the onset of his blindness 
through his varied career. He became 
assistant to Sir Arthur Pierson, who was 
director of St. Dunstan’s in its early 
years, and, upon the death of Sir Arthur, 
in 1922, succeeded him as director of that 
institute. The author had multifarious in- 
terests: From the directorship of St. 
Dunstan’s he was elected to Parliament, 
where he served several terms, always 
acting in the interests of the blinded. He 
later had a connection with the British 
Broadcasting Company. 

The book is valuable from many points 
of view, perhaps foremost of which is the 
reaction of the individual to blindness. It 
is a good directive for those who have to 
do with the rehabilitation of the blind. 
This subject is particularly pertinent in 
these days when the number of our war- 
blinded is steadily increasing. The book 
also gives an interesting account of the 
development of St. Dunstan’s, and points 
out the important sphere of influence 
that this organization has, its greatest 
value being in its Aftercare Department. 
The volume will be of value to all oph- 
tlialmologists because they have frequent- 
ly to deal with the blind individual, and 
their contacts witli the patient in the early 
stages of his blindness will be important 
in coloring his entire future. 


Lawrence T. Post. 
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STRABISMUS, ITS ETIOLOGY 
AND TREATMENT. By Oscar Wil- 
kinson. Second Edition; 369 pages; 
cloth binding; illustrated. Boston, The 
Meader Press. Price, $4.00. 

This edition of “Strabismus” is pre- 
sented by Dr. Oscar Wilkinson in col- 
laboration with Dr. Richard W. Wilkin- 
son. The first 115 pages are devoted to 
the history of strabismus, the theories re- 
garding its etiolog}’^, and a discussion of 
the physiolog)^ of the ocular muscles and 
of the physiology of vision. The second 
section of 75 pages is devoted to the types 
of strabismus and the methods of measur- 
ing the deviations. The third section of 
170 pages is divided into the non-opera- 
tive and operative treatment of squint. 
The chapter on Orthoptics has been re- 
written and demonstrates the usefulness 
of the amblyoscope in diagnosing and 
treating squint. The chapter on Operative 
Treatment emphasizes the importance of 
accurate measurements in diagnosis and 
their value in selecting the most desirable 
type of surgery. Excellent illustrative 
cases with histories and photographs are 
shown in the last chapter. 

The authors have presented clearly and 
concisely a great amount of controversial 
material. At the same time their opinions, 
choice of methods, and their results have 
been recorded. 

William M. James. 


CORRESPONDENCE 

Type for income-tax instructions 
January 19, 1944 

To the Editor : 

In the last few months many of my 
elderly patients, and even some of the 
younger ones, have complained to me bit- 
terly about the illegibility of the type in 
which the various income-tax blanks, and 


particularly the “Instructions” which ac- 
company them, are printed. I have there- 
fore written to a Congressman friend 
asking him to see to it tlfat no matter shall 
be printed on either blanks or the In- 
structions” in smaller type that 10-point 
single-leaded. My Congressman friend 
replies that the request appears to him 
perfectly reasonable and that he will do 
his utmost to see that, in the .pending in- 
come-tax reform-bill, the suggested re- 
quirement shall be incorporated. 

To me it seems especially fitting and 
proper that the requirement in question 
should be backed by the medical group 
whose function and duty it specially is to 
safeguard, so far as possible, the eyes of 
the nation. The present moment, too 
(when both houses of Congress are in 
session and earnestly considering such a 
reform of the income-tax law as will en 
able at least ordinary people, engaged in 
ordinary business, to fill out tlieir blanks 
correctly by the exercise of ordinary com 
mon sense), also seems to me tlie par 
ticularly appropriate time for seeing to it 
that ordinary people with ordinary c}es 
shall be able to see for themselves just 
what the requirements are which tlm), 
under very heavy penalties, are cal e 
upon to meet. 

Will not, therefore, each and every 
ophthalmologist write three letters one 
to his congressman and one to each of his 
U. S. senators, urging him to work for 
the adoption in the pending income-tax 
bill of the requirement that nothing on^t le 
income-tax return-blanks or on the lu 
structions'^ explaining such blanks sha 
be printed in smaller type than 10-point 
single-leaded? 

This matter should be attended to npu • 
Delay would be fatal to the idea. 

Your' sincerely, 

(Signed) Thomas Hall Shastid. 
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5. Conjunctiva 
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12. Visual tracts and centers 
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15. Tumors 
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17. Systemic diseases and parasites 
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1 

GENERAL AIETHODS* OF DIAGNOSIS 

Costi Garcia de Tunon, Carlos. Pres- 
entation of a new umbralometer. Arch, 
de la Soc. Oft. Hisp.-Amer., 1942, v. 1, 
July, pp. 114-122. 

The author’s apparatus, illustrated 
only schematically in the article, in- 
cludes a four-volt lamp, a battery with 
variable resistance, a collimator, a pair 
of Nicol prisms, and the necessary sup- 
ports and other accessory details. By 
rotation, the Nicol prisms serve as a 
means of obscuration, which reaches its 
zero point with complete crossing of 
the prisms. The advantages claimed for 
the apparatus are : continuous control 
of the intensity of the current and of 
the mechanism of obscuration ; elimi- 
nation of the factor of accommodation ; 
the possibility of making observations 
in the presence of low visual acuity; 
and the basing of the measurements, 
not upon light perception, but upon the 
“minimum perceptible,” which affords 
greater sensitivity and greater rapidity 
of investigation. (2 illustrations.) 

W. H. Crisp. 


Craik, K. J. W. Specifications for 
dark-adaptation tests. Brit. Med. Jour., 
1943, May 22, p. 632. (See Section 10, 
Retina and vitreous.) 

Drews, L. C. Further observations 
on autofundoscopy (auto-ophthalmos- 
copy of Eber; Purkinje figure of 
Walker). Amer. Jour. Ophth., 1943, v. 
26, Nov., pp. 1143-1154; also Trans. 
Amer. Ophth. Soc., 1942, v. 40, p. 370. 
(2 drawings, references.) 

Krimsky, Emanuel. Graphic repre- 
sentation of binocular findings. Amer. 
Jour. Ophth., 1943, v. 26, Nov., pp. 
1199-1204. (7 graphs.) 

Oak, Lura. The Massachusetts vision 
test, an improved method for school 
vision testing. Amer. Jour. Public 
Health etc., 1942, v. 32, Oct., pp. 1105- 
1109. 

Considerations on the system of test- 
ing children’s eyes in Ivlassachusetts 
schools, regarding the inadequacy of 
Snellen test type, as to the proper test- 
type distance, and as to the type of il- 
lumination led the author to the conclu- 
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sion that the validity of the test might 
be increased through selection and 
training of qualified persons, the relia- 
bility of records being further increased 
by improvements in material and meth- 
ods with a view to minimizing oppor- 
tunities for memorization and to cali- 
brating a standard of illumination upon 
the charts. The new method now avail- 
able for general use is designed to 
bridge the gap between present inade- 
quate provisions and the time when the 
eyes of all children will, it is hoped, be 
examined by qualified eye specialists. 
Administration of the test requires an 
average time of 2^ minutes for chil- 
dren eight years of age or older. The 
test kit consists of the standard 
Luckiesh-Moss illuminator, the im- 
proved form of Snellen test type, a 
house chart mounted on a frame with 
an electrical tester, spectacles with plus 
spherical lenses, others with Maddox 
rods, and a central switch for control- 
ling the lights. It further contains tests 
for latent hyperopia and muscle imbal- 
ance. Melchiore Lombardo. 

Ramsay, A. M. The ophthalmoscope 
in clinical medicine. Brit. Med. Jour., 
1943, June 5, p. 685. 

With the aid of the ophthalmoscope 
the clinician is able to observe the 
physiologic and pathologic processes in 
the eye. Especially the effects of a dis- 
ordered metabolism on the cardiovas- 
' cular system can be detected at the 
earliest onset. The information thus 
gained by the clinician may be likened 
to the reports obtained from the labora- 
tory. Like laboratory reports, the ocu- 
lar findings can be properly evaluated 
only when they are correlated with 
general symptoms of the disease. 

R. Grunfeld. 

Riddell, W. J. B. On , testing dark 
adaptation. Glasgow Med. Jour., 1943, 


V. 21, June, pp. 149-157., (See Section 
10, Retina and vitreous.) 

Sugar, H. S. A new material for an- 
terior-segment impressions. Amer. 
Jour. Ophth., 1943, v. 26, Nov., pp. 
1210-1211. 

Yudkin, J., and Ferguson, A. A. cri- 
tique of the Bishop Harman test for 
night vision. Brit. Med. Jour., 1943, 
May 22, p. 632. (See Section 10, Retina 
and vitreous.) 

2 

THERAPEUTICS AND OPERATIONS 

Bertotto, E. V. Evipan-sodium in 
ocular surgery. Anales Argentines de 
Oft., 1942, V. 3, Oct.-Nov.-Dec., p. 204. 

The use of evipan and its advantages 
in ocular surgery are discussed. The 
author’s experience with one case was 
satisfactory. Eugene M. Blake. 

Borak, J. X-ray therapy of inflam- 
matory and neoplastic diseases of the 
eye. Amer. Jour. Ophth., 1943, v. 26, 
Nov., pp.. 1170-1174. (11 figures.) 

Fleming, Norman. lontotherapy 
(ionic medication, iontophoresis, ioni- 
sation) as an aid in ophthalmic thera- 
peutics. Brit. Jour. Ophth., 1943, v. 27, 
Aug., pp. 354-367. 

Poor results obtained by the old 
methods of iontotherapy are blame 
upon too strong currents, too strong 
solutions and too long applications. An 
apparatus is described and illustrated 
in which the power is derived from 
small batteries, ensuring that the mil- 
liamperemeter needle never indicates 
more than two milliamperes. The in- 
strument is so constructed that positive 
ions such as calcium and zinc are in- 
troduced into the eye, and it is provided 
with a reversing switch for introducing 
negative ions such as salicylates. 
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Cases of conjunctivitis are reported, 
both acute and chronic, in which ionto- 
therapy gave excellent results. Corneal 
ulceration and herpes ophthalmicus, as 
well as iritis, episcleritis, and scleritis, 
also respond favorably to iontopho- 
resis. Also reported are a case of retro- 
bulbar neuritis and one of embolism in 
which the outcome of treatment with 
ionic medication was satisfactory. The 
application used most often was six 
parts of calcium chloride (1 to 500) 
with one part of adrenaline hydro- 
chloride (1 to 10,000). Treatment to the 
eye itself is usually not given for more 
than two minutes; to the everted eye- 
lids for not more than one and a half 
minutes; and to the closed lids for not 
more than five minutes. A small quan- 
tity of zinc sulphate (1 to 400) is added 
to the calcium solution when there is 
loss of epithelium. Silver nitrate (1 to 
1,000) or soluble prontosil (1 to 10,000) 
is added where a powerful antiseptic 
is required. 'Atropine, acetylcholine, 
histamine, quinine, eserine, pilocarpine, 
iodides, salicylates, and other drugs 
may be used. 

The principal feature of treatment 
by iontotherapy is reduction of con- 
gestion and so of inflammation gener- 
ally. The claims of success in treatment 
of deep as well as of superficial inflam- 
mation are based on experience gained 
in the treatment of about one thousand 
cases during the past ten years. lonto- 
thcrapy is likely to be of particular 
value in the treatment of war casual- 
ties. (4 figures, references.) 

Edna !M. Reynolds. 

Frey, Guernsey. “Through evil, 
good.” Amcr. Jour. Ophtli., 1943, v. 26, 
Xov., pp. 120S-1209. 

Gallo, L. .A. Use of dental absorbent 
rolls in ocular surgery. .Analcs Argen- 


tinos de Oft., 1942, v. 3, Oct.-Nov.- 
Dec., p. 210. 

Gallo employs dental absorbent rolls 
in ocular surgery and recommends 
them to others. They come in several 
sizes and are sterilized by placing in 
oxycyanide solution, 1 to 1000, to 
which is added 50 drops of formol. 

Eugene M. Blake. 

Garcia Miranda, Antonio. Impor- 
tance of the slitlamp in the study of 
starvation conditions. Arch, de la Soc. 
Oft. Hisp-Amer., 1942, v. 1, July, pp. 
108-113. (See Section 17, Systemic dis- 
eases and parasites.) 

Hughes, W. L. Water bath for main- 
taining proper temperature of eye-irri- 
gation solutions. Amer. Jour. Ophth., 
1943, V. 26, Oct., pp. 1089-1091. (3 illus- 
trations.) 

Paula Santos, B. On the anti-infec- 
tious action of the sulfanilamides in 
ophthalmology. Arquivos Brasileiros 
de Oft., 1943, V. 6, April, pp. 25-37. 

The author, whose article is accom- 
panied by five pages of bibliography, 
reviews the literature of the subject 
and considers the three modes of intro- 
duction of these drugs, namely the 
parenteral, the oral, and the local. With 
some other writers, he is disposed to 
take a conservative view as to the bene- 
fits to be derived in trachoma. In this 
disease he regards the action of the 
sulfanilamides as relating particularly 
to secondary infection, and only in- 
directly to the trachoma itself. He finds 
that, as indicated by the slitlamp, the 
limbal and conjunctival follicles are re- 
duced but do not disappear. In some 
exceptional cases, treatment for as long 
as a year failed to vield results. 

W. H. Crisp. 
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Pokrovsky, A. 1. Remarks on ocular 
war surgery. Viestnik Oft., 1943, v. 22, 
pt. 2, p. 3. 

This is a plea for the more extensive 
use of fat implantation in plastic sur- 
gery of the lids. Although first pro- 
posed by Silex in 1896, its use is not 
so widespread as the author believes 
it deserevs to be. It is particularly indi- 
cated in retracted scars of infected 
wounds of the lids, in which the skin 
although not shortened is drawn in and 
adherent to the periosteum. The de- 
formity of such subcutaneous cicatrices 
can be relieved by freeing the skin from 
the periosteum and interposing be- 
tween it and the subcutaneous tissue a 
layer of fat. The cosmetic appearance 
of disfiguring cutaneous transplants 
can be improved by padding them with 
a layer of fat. Four cases illustrating 
the effectiveness of fat transplantation 
in such cases* are briefly reported. 

Fat implantation is also useful in 
bony defects of the orbit caused by 
orbital injuries, or slowly growing or- 
bital neoplasms. The retraction of the 
lids caused by such defects can be 
remedied by implantation of fat. The 
fat fills in the defect, does away with 
the retraction of the cicatrices, and 
improves the cosmetic appearance of 
the lid folds. It should be kept in mind 
that fat has no resistance to infection, 
and its implantation should not be at- 
tempted until infection has run its 
course. 

' The author also makes a plea for 
careful primary repair of lid injuries. 
While the general rule is to introduce 
, no sutures in field stations, in injuries 
of the lids this rule does not apply. The 
lids are very resistant to infection, and 
primary sutures restoring the normal 
position and contour of the lids will 
save the injured person many subse- 
quent plastic procedures. The conjunc- 


tiva too is resistant to infection; and 
in injuries of the orbit and eyeball, re- 
quiring enucleation of the eyeball, the 
orbital and conjunctival wounds should 
be properly coapted and repaired so 
that an artificial eye may be worn sub- 
sequently. The author deplores the fre- 
quent performance of enucleations 
without attention to orbital and con- 
junctival wounds, so that symblepha- 
ron and obliteration of the conjunctival 
sac necessitate subsequent operations. 

Another procedure advocated by 
Pokrovsky is that of multiple conjunc- 
tival incisions parallel to the lid margin 
for the enlargement of a shrunken con 
junctival sac. After such incisions t e 
introduction of a large prothesis hibn 
Gated with cod-liver oil leads to t e 
epithelization of the conjunctna 

wounds, with permanent enlargemen 

of the socket. R^y 

Post, L. T., and Robertson, E. N. 
Intravenous pentothal-sodium anest e 
sia in ophthalmology. Amer. 
Ophth., 1943, V. 26, Nov., pp. IISS-UW- 
(One table, references.) 

Scott, G. J. Effectiveness of sulfona- 
mides when applied locally to the eye. 
Trans. Ophth. Soc. United King om, 
1942, V. 62, pp. 3-13. • . . _ 

The author describes the effective 
ness of the sulfonamides when use o 
cally in ophthalmology as reporte Y 
research workers. With this as a basis 
he discusses the clinical use of 
drugs. The sulfonamides are bacterio 
static except in very high concentra 
tion. The general defense mechanism o 
the body must be stimulated by speci c 
or nonspecific measures. Oral or paren 
teral administration is indicated in m 
fections of the orbit, lids, or conjunc 
tiva, which can be reached through t e 
blood stream in a concentration of 
to 10 mg. per 100 c.c. 
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In treatment of an avascular struc- 
ture such as the cornea the concentra- 
tion of the drug must be aided by some 
form of local application. The value of 
purely local treatment is in prevention 
of infections of the eye in first-aid 
treatment of industrial injuries. In lo- 
cal treatment of acute infections, satis- 
factor}’- results have been obtained only 
where the local applications were used 
at hourly, half-hourly, or even 15- 
minute intervals. (5 tables, 2 illustra- 
tions, references.) Beulah Cushman. 

Sorsby, Arnold. Ocular pharmacol- 
ogy of the sulfonamides. Trans. Ophth. 
Soc. United Kingdom, 1942, v. 62, pp. 
15-33. 

From a review of the experimental 
use of the sulfonamides, the author 
concludes that clinically sulfapyridine 
seems the most effective in the eye. 
The dosage should be calculated for 
each patient on the basis of body 
weight, to maintain the optimum con- 
centration of 10 mg. per 100 c.c. in the 
blood. The ocular complications of sul- 
fonamide therapy are transitory my- 
opia, retinal hemorrhages, optic neu- 
ritis, and conjunctival reactions. (Bib- 
liography.) Beulah Cushman. 

Thygeson, P., and Stone, W. Jr. Sul- 
fonamide therapy of ocular infections. 
New York State Jour. Med., 1943, 
Aug., p. 1409. . 

Sulfadiazine, because of its low tox- 
icity, is the drug of choice for oral 
administration in most ocular infec- 
tions. The infections responding rap- 
idly to oral sulfonamide therapy in- 
cluded gonorrheal, conjunctivitis due 
to trachoma,, acute dacryocystitis, and 
corneal ulcers due to streptococcus 
hemolyticus and pyocyaneus. Slow in 
response were blepharitis, conjuncti- 
vitis, and corneal ulcers due to staph- 


ylococcus aureus. No response was 
found in tuberculosis, hemolytic strep- 
tococcus infections, pemphigus, virus 
infections, and sympathetic ophthal- 
mia. 

Local sulfonamide therapy is em- 
ployed with success in superficial in- 
fections including blepharitis, conjunc- 
tivitis, and corneal ulcerations. Sulfa- 
thiazole ointment in blepharitis and 
conjunctivitis and sulfadiazine powder 
in corneal ulcerations seem to give the 
best results. Combined oral and local 
therapy should be used in severe in- 
fections. (3 tables.) 

Gertrude S. Hausmann. 

V on Sallmann, Ludwig. Penicillin 
and sulfadiazine in the treatment of 
experimental intraocular infection with 
pneumococcus. Arch, of Ophth., 1943, 
V. 30, Oct., pp. 426-436. 

Various types of pneumococcus were 
inoculated into rabbit eyes and the re- 
sults of treatment with sulfadiazine and 
penicillin were observed. It was found 
that infections caused by D. pneu- 
moniae type III and type X were not 
stopped or were only temporarily im- 
proved by intensive local and systemic 
treatment with sulfadiazine. Severe in- 
traocular infection by types III, X, and 
VII was usually checked by local treat- 
ment with penicillin. Infections caused 
by injection of types III and X with 
simultaneous injury to the lens capsule 
were treated successfully with peni- 
cillin in most instances. The ionto- 
phoretic introduction of the penicillin 
salts in 0.1 and 0.25 percent solutions 
was occasionally more effective than 
the corneal bath of a 0.25 percent solu- 
tion. Repeated applications of a 0.25 
percent solution by iontophoresis 
caused large abrasions of the cornea 
which healed without opacity. Strains 
of pneumococcus types VI, XIV, XIX, 
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and XXIII showed in vitro the same 
sensitivity to penicillin as the strains 
used in the rabbit experiments. (Bibli- 
ography.) John C. Long. 

Wiener, M. Transplantation of pre- 
served tissue in ophthalmic surgery. 
Jour. Michigan State Med. Soc., 1943, 
V. 42, Jan., p. 53. 

The author presents a very interest- 
ing detailed account of the subject as 
regards corneal and conjunctival tissue. 
He describes in detail his technique of 
conjunctival implantation. He believes 
that preserved heterogeneous implants 
may be of value in plastic surgery 
wherever mucous membrane is needed. 

T. M. Shapira, 

3 

PHYSIOLOGIC OPTICS, REFRACTION, 
AND COLOR VISION 

Burian, H. M. A visual phenomenon 
related to binocular triplopia. Amer. 
Jour. Ophth,, 1943, v. 26, Oct., pp. 1084- 
1086. (References.) 

Burton, E. W. Progressive myopia: 
a possible etiologic factor. Trans. 
Amer. Ophth. Soc., 1942, v. 40, pp. 340- 
354. 

Myopia is defined and the various 
theories advanced in the literature are 
reviewed. Particular emphasis is placed 
on the mechanical theories of myopia. 
The role of the orbicularis muscle in 
progressive myopia is discussed and' a 
method of clinically testing the 
strength of the muscle is presented. 
Axial myopia was experimentally pro- 
duced in young rabbits by mechanically 
constricting the globe at its equator 
with a tight silver wire. The intra- 
ocular pressure was thus elevated a 
reasonable amount, producing antero- 
posterior elongation of the eyeball. 


The author concludes that frequently 
myopes who are undercorrected or who 
wear no correction at all resort to the 
habit of squeezing the eyelids together 
in order to make the diffusion circles 
smaller. When myopia is fully cor- 
rected, distant vision is distinct and 
there is less tendency to squeeze the 
lids together. Fully corrected myopia 
seems to show less tendency to pro- 
gress than that which is only partially 
corrected. Contraction of the orbicu- 
laris muscle probably causes an in- 
crease in intraocular pressure which, i 
maintained over a long period of time, 
may cause stretching of the sclera not 
only in the very young, but also m 
older individuals if the sclera is a 
ready weakened. Elongation of the an 
teroposterior diameter of the eyes o 
rabbits can be produced by increasing 
the intraocular pressure. (7 illustra 
tions, bibliography.) 

David O. Harrington. 

Elder, J. H. Effectiveness of vitamro 
A in the treatment of defective co or 
vision. Science, 1943, v. 97, June 18, P- 
561. 

Sixteen college students who 
fective color vision were given 2 , 
units of vitamin A daily for eig 
weeks. One of the students too 
250,000 units daily. Fourteen students, 
including the one just mentione , 

■ showed no improvement whatsoever- 
Two students achieved perfect scores 
and passed the Army-Air-Corps 
These two, however, had very sligh 
defects. . , 

A second experiment was made wit 
58 subjects who received 50,000 
of vitamin A every second day for eig 
weeks and were obliged to swalli^’*^ 
the capsules under supervision. Of t ^ 
41 persons who finished the course o 
treatment, not one showed any nn 
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provement. The author draws the con- 
clusion that vitamin A fails to produce 
any significant improvement in color 
sensitivity, although in a negligible few 
instances, where the defects of color 
vision are of minor degree, it may im- 
prove the color vision slightly. 

R. Grunfeld. 

Judd, D. B. Color-blindness and the 
detection of camouflage. Science, 1943, 
V. 97, June 18, p. 544. 

The author analyzes the conditions 
under which a color-blind and a color- 
screened normal observer respectively 
could detect a camouflaged position. 

R. Grunfeld. 

Low, F. N. Studies on peripheral vis- 
ual acuity. Science, 1943, v. 97, June 25, 
p. 586. 

Peripheral visual acuity was meas- 
ured on the perimeter by the use of 
Landolt’s broken circles with breaks of 
various sizes. The test objects were 
placed at 30 and 60° and at the four 
points of the compass. The size of the 
break in the smallest circle successfully 
identified four times in succession was 
scored. The peripheral visual acuity 
thus measured was found to be an inde- 
pendent factor. It did not correlate with 
age, sex, central visual acuity, or color 
vision. The second eye, generally, 
scored better than the first. A 6-percent 
improvement was recorded when the 
test was repeated and a 16-percent gain 
noted when the test was taken for the 
third time. This indicates that periph- 
eral visual acuity can be trained. 

R. Grunfeld. 

Luckiesh, M., and Moss, F. K. Com- 
parison of a new sensitometric method 
with usual technics of refraction. Arch, 
of Ophth., 1943, V. 30, Oct., pp. 4S9-493. 

This sensitometric method of refrac- 


tion is a subjective method in which 
the dioptric power producing maximal 
visibility is determined with the Luck- 
iesh-Moss sensitometer. In this method 
relative accommodation is avoided by 
the elimination of all adequate optical 
stimuli for accommodation from the 
entire binocular field. Satisfactory con- 
trol may not be obtained by the fog- 
ging method, as the stimulus for rela- 
tive accommodation increases as the 
plus power is decreased. The sensito- 
metric method im'^olves binocular para- 
foveal stimuli sufficient to insure con- 
vergence at a point in the plane of the 
test object. However, it has been 
shown that this is an inadequate stim- 
ulus for relative accommodation. In 
the usual methods of testing, monoc- 
ular and foveal stimuli for accommo- 
dation as well as for convergence are 
present. 

Sensitometric observations have 
demonstrated that the normal eye is 
myopic in the absence of stimuli for 
relative accommodation and that it 
may become emmetropic when such 
stimuli are present. In formulating a 
dynamic definition of emmetropia, the 
authors state that this condition exists 
when all points within the range of 
habitual near vision and the retinas are 
conjugate without the exercise of rela- 
tive accommodation (and with the 
static addition), while more distant 
points may become conjugate by the 
exercise of negative relative accommo- 
dation. John C. Long. 

Martin, J. E. Atropine glaucoma. 
Brit. Med. Jour., 1943, May 22, p. 631. 
(See Section 8, Glaucoma and ocular 
tension.) 

Pascal, J. I. Cylinder retinoscopy — 
simplified. Amer. Jour. Ophth., 1943, 
V. 26, Dec., pp. 1304-1308. 
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Sloane, A. E. Refraction clinic. 
Amer. Jour. Ophth,, 1943, v. 26 ,' Nov;, 
pp. 1212-1215. 

Stocker, F. W. Pathologic anatomy of 
myopic eye with regard to newer 
theories of etiology and pathogenesis 
of myopia. Arch, of Ophth., 1943, v. 
30, Oct., pp. 476-488. 

The usual pathologic changes en- 
countered in high myopia are dis- 
cussed, together with the detailed find- 
ings in a myopic eye of a fifteen-year- 
old boy. Thinning of the posterior pole 
of the globe has been found almost 
regularly in severe myopia, and a fiat 
arrangement of the scleral fibers is gen- 
erally found in such cases of thinning. 
Temporal conus is usually present but 
does not generally appear until the 
second decade. Along with temporal 
conus in cases in which the retina over- 
laps the choroid toward the optic disc, 
the nerve fibers corresponding to the 
most temporal part of the optic nerve 
turn around the edge of the retina and 
form a “temporal nerve-fiber loop”. 
Supertraction of the retina over the 
nasal part of the disc is often found in 
high myopia. Atrophy of the choroid 
occurs but usually does not develop 
until later in life, at which time the 
progress of the myopia is relatively sta- 
tionary. Retinal changes appear to be 
largely associated with atrophy of the 
choroid. 

The conventional theory of the cau- 
sation of myopia considers that the 
sclera, choroid, and retina are stretched 
by some force. The author adheres to 
the theory of Vogt that the retina is 
the determinative factor in the size of 
the eye. If the retina has a stronger 
tendency to grow than the sclera, the 
latter may be stretched. The “push” 
delivered by the developing retina is 
to be considered in the biological rather 


than in the mechanical sense. It has 
been shown pathologically ' that in 
young myopic eyes there may be con- 
siderable stretching of the sclera while 
the retina remains normal. Retinal 
changes develop late and are secondary 
to choroidal atrophy. It seems possible 
that each coat of the eye has its own 
inherited potential of growth. In the 
majority of persons, there exists 
enough coordination of growth to bring 
about the development of an eye which 
is emmetropic or nearly so. 

John C; Long. 

Vishnevsky, H. A., and Flekkel, A. 
B. A study on the recognition of col- 
ored signals by persons with defective 
color vision. Viestnik Oft., 1943, v. 23, 

pt. 1, p. 16. 

Defective color vision was found m 
8 to 9 percent of applicants for schools 
of aviation, in 1 percent of the flying 
personnel and aviation cadets, and in 
14 percent of applicants rejected be- 
cause of ocular defects. In order to de- 
termine to what extent it would be pos- 
sible to utilize color defectives in 
aviation, 41 persons with color defects 
were given a laboratory examination 
and a practical test on recognition of 
the colored signals which are very im* 
portant in night flying. Colored signals 
are used to avoid collision in formation 
flying", to make contact with the 
ground, and to mark interferences m 
landing. The test objects were colored 
flares used in aviation, aerial naviga- 
tion lights, and colored signals ob- 
served from the ground and from the 
air. The laboratory examination con- 
sisted of tests with the Stilling, Ishi- 
hara, and Rabkin plates, and wdth the 
Nagel anomaloscope. The test with 
flares was carried out at night on a 
river bank. The recognition of colored 
signals on the ground was recorded 
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from a distance of 1,000 meters, and 
then at intervals of 100 to 500 meters. 
Recognition in flight was tested at 
1,000, 800, and 600 meters. The signals 
were white, red, yellow, green, and 
blue. 

The data show that recognition of 
green, red, and yellow flares is difficult 
even for normal trichromates, three out 
of nine calling 3 '-ellow flares red. Among 
persons with anomalous deuteranopia 
the errors were very high, only two 
out of 29 giving the correct answers. 
Since each colored flare has a definite 
meaning, confusion is obviously dan- 
gerous in military aviation. Recog- 
nition of colored signals is very poor 
in anopes and anomalous deuteranopes, 
even at a distance of 500 to 600 meters. 

The conclusions are that classifica- 
tion of defective color vision is difficult 
with colored plates, and can best be 
done with the anomaloscope. The cor- 
relation of the laboratory data and 
practical tests shows that the largest 
number of errors is made by anopes. 
Persons with identical defects in color 
vision varied in their responses to the 
practical tests. Recognition of aviation 
■ signals differs from railroad and auto- 
mobile signals in the small visual angle 
under which the lights are seen and 
in the required rapidity of recognition. 
Proper response to colored signals in 
aviation requires correct recognition 
and identification of the color. 

Ray K. Daily. 

4 

OCULAR MOVEMENTS 

Allen, T. D. Eyes right and down — 
not eyes down and right. Amer. Jour, 
Ophth., 1943, V. 26, Nov., pp. 1209-1210. 

Fralick, F. B. The treatment of am- 
blyopia. Amer. Jour. Ophth., 1943, v. 
26, Nov., pp. 1195-1197. 


Nugent, O. B. The management of 
strabismus. Jour. Iowa State Med. Soc., 
1942, V. 32, Dec., pp. 533-537. 

An attempt is made by the author 
to classify the cases of strabismus ac- 
cording to age of the patients and a 
system of treatment to be applied to 
each age group, as follows: (1) In pa- 
tients from one to six years of age, cor- 
rection of error of refraction under cy- 
clopegia, daily occlusion of the good eye, 
attention to avitaminosis, orthoptics; 
(2) in patients from 7 to 15 years, cor- 
rection of error of refraction under cy- 
cloplegia, occlusion of functioning eye, 
orthoptics; (3) in patients from 15 to 
30 years of age, correction of refrac- 
tion, orthoptics, surgery, postoperative 
orthoptics ; (4) In patients 30 years of 
age and beyond, refraction manifest or 
cyclopegic, surgery. The writer discuss- 
es various surgical methods, and de- 
scribes the technique which he favors, 
namely, recession with a control suture. 
A vertical 10-mm. incision is made in 
the conjunctiva with iris scissors over 
the point of attachment of the muscle. 
The muscle is dissected from conjunc- 
tiva and Tenon’s capsule for about 5 
mm., and is then cut loose from the 
globe with the same iris scissors while 
it is steadied with a muscle clamp. For 
control suture a no. 4 doubly-armed 
silk thread is used, being placed 
through the muscle tendon in such a 
manner as to hold the muscle flat 
against the sclera. The cut edges of the 
conjunctiva are sutured. The eyes are 
inspected to determine their relative 
position, using the corneal reflex from 
the light of an electric ophthalmo- 
scope; and other surgery is performed 
on the same or the second eye if neces- 
sary. The control suture is then ad- 
justed so as to produce parallelism be- 
tween the visual axes of the two eyes, 
using a Maddox rod in front of the 
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unoperated eye while the patient wears 
his correcting glasses. A surgeon’s knot 
is made and the loose ends of the con- 
trol suture are fastened on the patient’s 
forehead. Readjustment is repeated if 
necessary, and the suture is removed 
on the fourteenth day. References, 8 il- 
lustrations.) M. Lombardo. 

Prangen, A. DeH. The relationship 
of orthoptic treatment to surgery, 
Amer. Jour. Ophth., 1943, v. 26, Dec., 
pp. 1298-1302. (References.) 

Stark, E. K. Evaluation of orthoptic 
instruments. Amer. Jour. Ophth., 1943, 
V. 26, Dec., pp. 1308-1312. 

Walraven, Frances. The parents’ role 
in orthoptic training. Amer. Jour. 
Ophth., 1943, V. 26, Nov., pp. 1175-1179. 


5 

CONJUNCTIVA 

Browning, S. H. Tuberculosis of con- 
junctiva. Proc. Royal Soc. Med., 1943, 
V. 36, June, pp. 407-408. 

The author presents the case of a 
29-year-old female patient who had a 
hard, punched-out ulcer on the left 
lower eyelid, sections of which showed 
giant-cell systems and acid-fast bacilli. 
Guinea-pig inoculation Avas positive. In 
the accompanying discussion, it was 
brought out that these cases of human- 
type tubercle of the lids were usually 
not part of a generalized tuberculosis. 
The value of ultraAuolet and helio- 
therapy, as Avell as of sanatorium re- 
gime, Avas also stressed. 

Benjamin Milder. 

Gallaher, Clinton. A study of tra- 
choma with a report of 318 cases, 233 
treated with sulfanilamide. Jour. Okla- 
homa State Med. Assoc., 1943, A^ 36, 
May, p. 185. 


Basing his opinion on the great num- 
ber of trachoma patients treated Avitli 
sulfanilamide and obserA'cd for an ap- 
preciable' period, the author believes 
that although sulfanilamide may not 
be beneficial in every case of trachoma 
one can be assured that it Avill be of 
great benefit in over 90 percent of the 
cases. In cases of subepithelial follicles 
and beginning pannus the treatment 
consisted of peroral administration of 
sulfanilamide only. In cases Avith papib 
lary hypertrophy and advanced pannus, 
sulfanilamide Avas giA'cn by mouth and 
the case Avas obserA^ed for three to four 


Aveeks, after which grattage Avas done. 
This AA'as folloAved by local administra- 
tion of one-percent sulfanilamide in 
Ringer’s solution, and at bedtime 0.5- 
percent zinc ointment Avas applied. If 
phlyctenules or acute keratitis comph" 
cated the picture, vitamin A (afaxin in 
oil) AAms instilled. Sulfanilamide ma) 
be gwen AA'itb reasonable safety to am- 
bulatorv natients. R. Grunfeld. 


Goldenberg, A. Z. Therapy of gono- 
blennorrhea with albucide. Viestnik 
Oft., 1943, V. 23, pt. 1, p. 29. 

This is a report of a clinical study 
on the local use of sodium acetyl sub 
fanilamide . in gonoblennorrhea. Be- 
cause the concentration of sulfanlla- 
mides administered by mouth is loAA’cr 
in the conjunctwa than in any other 
tissue, the author doubts the eft'ectwe- 
ness of its oral administration in con- 
junctiAml infections; in addition the 
sulfonamides are quite toxic in infants, 
AA^ho form the majority of patients Avith 
gonoblennorrhea. Sodium acetyl sub 
fanilamide is soluble in AAmter to a 40- 
percent concentration. A 30-percent so- 
lution Avas tested on the eyes of rabbits 
in the laboratory ; it was instilled every 
thirty minutes for four hours and found 
harmless. The pure poAvder instilled 
four times at hourly intervals produced 


ABSTRACTS 


203 


only a slight transitory conjunctival 
injection, without any corneal changes. 
Clinically this therapeutic agent was 
tried in nine cases of gonoblennorrhea. 
The conclusions are that this prepara- 
tion in a 10 to 30 percent concentration 
is very effective in gonoblennorrhea 
acquired during delivery; that in such 
cases the conjunctival sac was sterile 
after 2 to 3 days treatment; and that 
early corneal infiltrates absorbed 
promptly, the ulcers becoming clean 
and covered with epithelium. The local 
instillation of this drug caused no toxic 
symptoms. 

The drug was less effective in gono- 
blennorrhea acquired after birth. In 
some cases the conjunctiva became 
sterile in a few days, in others it took 
10 to 15 days, and in some the deeper 
layers of the conjunctiva contained in- 
volution forms of the gonococcus for as 
long as 25 days. It appears therefore 
that while this agent affects the gon- 
ococcus profoundly, it produces com- 
plete sterilization only after prolonged 
instillation. The effectiveness of this 
drug is insignificant in gonoblennor- 
rhea of adults, even in moderatel}’’ 
severe cases. Ray K. Daily. 

MacCallan, A. F. Tumor of conjunc- 
tiva simulating tubercle due to tra- 
choma. Trans. Ophth. Soc. United 
Kingdom, 1942, v. 62, pp. 79-82. 

A man 32 years of age had a tumor 
of the conjunctiva of the upper lid, with 
irregular “hob-nail” surface which 
was called trachoma. Such an unusual 
type has been described not infre- 
quently in the Baltic coast region. 
After the surface growth was treated 
with beta radiation, the mass disap- 
peared ver}"- promptly. (2 illustrations.) 

Beulah Cushman. 

Schnee, I. M. Membranous inflam- 
mation of oropharynx, nose, and con- 


junctiva due to sulfathiazole. Brit. 
Med. Jour., 1943, April 24, p. 506. 

Membranous inflammation of the 
conjunctival, nasal, pharyngeal, buccal, 
and laryngeal mucosa appeared on the 
fifth day of sulfathiazole therapy in 
one-gram doses every four hours, four 
times daily, for an upper respiratory 
infection. Cultures for diphtheria were 
negative. Staph 3 dococci and M. ca- 
tarrhalis were found. Wassermann and 
urine tests were negative. When first 
administered, the drug caused defer- 
vescence and relief of symptoms, but 
the fever returned when the compli- 
cating membranous changes appeared. 
On the ninth day of sulfathiazole 
therapy the drug Avas discontinued, and 
in ten days all the lesions had disap- 
peared. Francis M. Crage. 

6 

CORNEA AND SCLERA 

Ballantyne, A. J. “White rings” in 
the cornea (G. Coats). Trans. Ophth. 
Soc. United Kingdom, 1942, v. 62, pp. 
83-102. 

Macroscopic and microscopic exami- 
nations of a “white ring” of the cornea 
are described. The ring was composed 
of discrete, closely set, apparently glob- 
ular, chalky-white bodies measuring 
1.5 micra. The bodies were retractile 
rather than obstructive, and were 
grouped around a central area. They 
were somewhat irregular in shape and 
of waxy appearance, and were situated 
between the epithelium and Bowman’s 
membrane, the base line of the epi- 
thelium extending over the cavities. 
Chemical analysis indicated some cal- 
cium salt. In dealing Avith etiologic fac- 
tors the author mentions congenital 
and traumatic cases and those arising 
from some antecedent intraocular dis- 
ease. (12 illustrations, references.) 

Beulah Cushman. 
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Barrenechea, S., Contardo, R.. and 
Arentsen, J. Riboflavin in the treatment 
of various comeal affections. Ophtli. 
Ibero Anier., 1943, v. 4, no. 4, pp. 405- 
421 (in Spanish), pp. 421-434 (in Eng- 
lish). 

The authors discuss the physiologic 
role of riboflavin and the symptoms of 
ariboflavinosis, especially as regards 
the eye. From these considerations, and 
from treatment of 109 patients, they 
draw the following conclusions: Vas- 
cularization of the cornea is a mecha- 
nism of compensation for obtaining the 
oxygen of hemoglobin when it cannot 
be furnished by natural riboflavin. The 
first dose should be high, 3 to 5 mg. 
given intravenously, dropping after- 
ward to 2 mg. daily for one week. 
Corneal ulcer sometimes becomes 
negative to fluorescein within 12 or 14 
hours. Failures with riboflavin are at- 
tributed to inadequate dosage, lack of 
intestinal absorption when the prepara- 
tion is given by mouth, systemic lack 
of pantothenic acid, excessively severe 
ariboflavinosis, or active tuberculosis. 
Parnechymatous keratitis also ap- 
peared to be benefited by a riboflavin 
dosage of 5 or 6 mg. daily. 

W. H. Crisp. 

Daily, R. K. Familial corneal dys- 
trophy. Texas State Jour, of Med., 
1943, V. 39, May, p. 34. 

The author records five cases of cor- 
neal dystrophy occurring in one fam- 
ily. One pedigree chart and five black 
and white drawings are included. The 
corneal dystrophy of the family be- 
longed to the granular type. A short 
review of the characteristics of the 
three types of corneal dystrophy is 
given. T. M. Shapira. 

Gregorj”^, M. K. The ocular criteria 
of deficiency of riboflavin. Brit. Med. 
Jour., 1943,- July 31, p. 134. 


Early ocular signs of riboflavin de- 
ficiency are discussed. Corneal vascu- 
larization is found to be a more reliable 
sign than the circumcorneal injection 
which has lately been given more at- 
tention. 

In the corneal vascularization, the 
vessels are arranged streamer-like 
around the cornea in both eyes. The 
normal anatomy of this area of the eye 
is discussed, and other pathologic con- 
ditions which might present similar 
pictures are mentioned. 

Gertrude S. Hausmann. 

Lazarev, E. G. The absorption of 
corneal opacities of various etiology. 
Viestnik Oft, 1943, v. 22, pt 1, p. 7. 

This is a preliminary report on a prO' 
cedure designed to hasten the absorp- 
tion of corneal opacities. In his work 
with corneal transplantation Filatov 
noticed the beneficial effect of the oper- 
ation on the cornea of the host; the 
opaque cornea around -the transplant 
became more transparent. Filatov at 
tributed this phenomenon to the action 
of substances which develop in the 
transplanted cadaver-cornea during t e 
period of' its conservation on ice. Laza 
rev noticed the same effect in a case 
of transplantation of fresh cadaver 
cornea. It then occurred to him that 
perhaps the beneficial effect was 
not to the action of the transplante 
cornea, but to excision of a segment 
from the opaque cornea, thus opening 
a drainage route for deleterious su 
stances accumulated within the cornea. 
Lazarev believes that in cases of deep 
keratitis the intact epithelium obstructs 
the evacuation of exudates accumulate 
within the cornea, and that the cleai^ 
ing of corneal opacities can be hastene 
and promoted by excision of a super- 
ficial strip of cornea. He finds support 
for this belief in the fact that cornea 
diseases with destruction of cornea 
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epithelium run a more rapid clinical 
course than corneal diseases in which 
the corneal epithelium remains intact. 
With this idea, in seven cases of tu- 
berculous or luetic parenchymatous 
keratitis he excised a strip of cornea 
2 by 4 mm. in size, with visual improve- 
ment in all cases. He subsequently 
modified the procedure. Now, instead 
of completely excising a flap, it is left 
attached at its upper border, hanging 
from the cornea like an apron. (Illus- 
tration.) Ray K. Daily. 

Loewenstein, Arnold. Some contri- 
butions to the lipoidal pathology of 
ocular tissue. Trans. Ophth. Soc. 
United Kingdom, 1942, v. 62, pp. 159- 
167. 

The author describes two groups of 
fatty dystrophy of the cornea. The pri- 
mary is of unknown origin and shows 
symmetrical bilateral interstitial in- 
volvement with no sign of inflamma- 
tion or vascularization. The secondary 
follows such diseases as keratomalacia, 
herpes, scars, dermoids, and degenera- 
tive corneal conditions. The collection 
of fat is due to a disturbance in the 
local metabolism where the oxidizing 
power is not sufficient to oxidize the 
high quantity of blood fat. (8 illustra- 
tions.) Beulah Cushman. 

Stone, Simon. Vitamin E (wheat 
germ oil) in the treatment of intersti- 
tial keratitis. Arch, of Ophth., 1943, v. 
30, Oct., pp. 467-475. 

It has been demonstrated that wheat 
germ oil has a beneficial effect on the 
absorption of tissue exudates as ob- 
served in cases of arthritis deformans, 
in cases of congenital nonobstructive 
hydrocephalus, and in selected cases of 
pseudohypertrophic muscular dystro- 
ph}\ These observ'^ations have led to its 
use in resistant cases of interstitial kera- 
titis. Ten patients with luetic interstitial 


keratitis were treated. All had received 
ample antisyphilitic therapy and six 
had received fever therapy. The vita- 
min therapy consisted in the adminis- 
tration of vitamin-E concentrates com- 
bined with vitamin-B complex. All ten 
of the cases treated, even some with 
long-standing opacities, showed defi- 
nite improvement. 

This combination of vitamin E with 
B complex hastens the absorption of 
corneal exudates and opacities. It also 
prevents further organization of scar 
tissues of the cornea and reduces ex- 
cessive capillary permeability. Ribo- 
flavine is thought to enhance the action 
of vitamin E by its beneficial effect on 
the oxidative processes of the cornea. 

It is suggested that, in addition to 
antisyphilitic therapy, all patients with 
interstitial keratitis be given a mixture 
of vitamin E with B complex. Artificial 
fever is of value in preventing re- 
lapses and in producing a more rapid 
subsidence of acute symptoms. 

John C. Long. 

Sugar, H. S. A new material for an- 
terior-segment impressions. Amer. 
Jour. Ophth., 1943, v. 26, Nov., pp. 
1210 - 11 . 

Vail, D., and Ascher, K. W. Corneal- 
vascularization problems. Amer. Jour. 
Ophth., 1943, V. 26, Oct., pp. 1025-1044; 
also Trans. Amer. Ophth. Soc., 1942, v. 
40, p. 181. (21 figures, references.) 

Wetzel, J. O. Groenouw’s corneal 
dystrophy. Amer. Jour. Ophth., 1943, 
V. 26, Nov., pp. 1183-1194. (6 figures, 1 
chart, bibliography.) 

Zavalia, J. M., and Amado, C. F. Bi- 
lateral iridocyclitis and band opacity of 
the cornea in Still’s disease. Anales 
Argentines de Oft., 1942, v. 3, Oct- 
Nov.-Dec., p. 189. (See Section 7, Uveal 
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tract, sympathetic disease, and aqueous 
humor.) 

7 

UVEAL TRACT, SYMPATHETIC DIS- 
EASE AND AQUEOUS HUMOR 

Meyer, G. P. Syphilis in relation to 
the iris and uveal tract. Jour. Med. Soc. 
New Jersey, 1943, v. 40, Feb., p. 55. 

The author presented this paper as a 
part of a symposium on syphilis and its 
relation to eye, ear, nose, and throat. 
He discusses the incidence of syphilis, 
roseola of the iris, secondary and ter- 
tiary and recurrent syphilitic iridocy- 
clitis, congenital syphilis of the uvea, 
and diagnosis and prognosis of uveal 
syphilis. Interesting is a quotation by 
the author from Weiss, who states that 
55 percent of all iritis is luetic. 

T. M. Shapira. 

Rabinowicz, M. G. Blood changes in 
threatened sympathetic ophthalmia, 
Viestnik Oft., 1943, v. 25, pt. 1, p. 20. 

In spite of the war and industrializa- 
tion, the frequency of sympathetic oph- 
thalmia following perforating injuries 
was reduced from 2.90 percent in 1900 
to 1918 to 1.72 percent in 1919 to 1935. 
This IS to be attributed to improved 
prophylaxis, that is, insistence on enu- 
cleation of the injured eye in threatened 
sympathetic ophthalmia. Because of 
the large number of perforating ocular 
injuries during the war the diagnosis 
of threatened sympathetic ophthalmia 
becomes very important. To point out 
the difficulty of diagnosis Rabinowicz 
cites the fact that of 914 eyes enucle- 
ated in 1926 to 1934 with the diagnosis 
of sympathetic ophthalmia, only in 25 
was the diagnosis confirmed micro- 
scopically. The author reviews the lit- 
erature on the efforts to find assistance 
for the diagnosis in .the blood mor- 


phology, and gives a condensed report 
of his own studies on 120 patients with 
severe perforating ocular injuries and 
severe clinical symptoms of iridocy- 
clitis, acute or chronic. Blood studies, 
where possible, were made on the day 
the injury was received, and every 
other day after that. The data confirm 
the published findings that monocy- 
tosis, when it occurs, does not appear 
before the eighth or ninth day. Of the 
120 case histories 48 contain a histo- 
pathologic report; in 72 this was not 
available. Of eight cases, confirmed his- 
tologically as threatened sy^mpathetic 
ophthalmia, in six there was a high 
monocyffosis, in one a moderate mono- 
cytosis, and in one a slight lymphocy- 
tosis without monocytosis. The mono- 
cytosis found in the seven cases re- 
ceded very slowly after enucleation. 
In t\vo cases, one clinically severe and 
one moderately severe, in which the 
histologic diagnosis between infiltrat- 
ing uveitis and endophthalmitis could 
not be made, there Avas moderate 
monocytosis, slowly receding after 
enucleation. The author believes that 
the blood morphology of these ten 
cases supports the already demon- 
strated relation between monocjdosis 
and sympathetic ophthalmia. In 
cases with histologically confirmed en- 
dophthalmitis, monocyffosis Avas ab- 
sent. In 17 cases of uveitis, histologi- 
cally lacking the characteristics of sym- 
pathetic ophthalmia, there Avas high 
monocytosis in five cases, moderate m 
six, and none in six. The degree of 
monocytosis ran parallel Avitli the se- 
verity of the clinical symptoms. Of the 
72 clinical case histories without histo- 
logic data, in 68 there Avas complete 
correlation betAveen the monocytosis 
and the seAmrity of the clinical symp- 
toms. The author believes that the 
blood picture is a A^ery sensitiA'’e indi- 
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cator of infection, and that monocytosis 
develops prior to demonstrable histo- 
logic processes. The slow recession of 
the monocytosis after enucleation 
shows that the infection remains in 
the blood for some time, and explains 
the occurrence of sympathetic ophthal- 
mia several weeks after enucleation of 
the injured eye. Ray K. Daily. 

Zavalia, J. M., and Amado, C. F. 
Bilateral iridocyclitis and band opacity 
of the cornea in Still’s disease. Anales 
Argentines de Oft., 1942, v. 3, Oct.- 
Nov.-Dec., p. 189. 

Still’s disease is a form of rheuma- 
tism or arthritis, resulting from a 
chronic infectious process caused by 
the streptococcus viridans. The portal 
of entry is the throat, teeth, or sinuses. 
The ailment occurs principally in chil- 
dren, although an adult form has been 
described. The case now reported is 
that of a boy of ten years in whom the 
disease had appeared at the age of one 
year, as small painless cysts of the 
wrist and knees, with progressive en- 
largement. The child was -poorly de- 
veloped and showed polyglandular 
swellings and marked deformities of 
the extremities. Each eye presented a 
transverse film of the cornea, scleral 
staphyloma, and chronic iridocylitis. 
A blood culture showed a gram- 
positive streptococcus. The literature is 
reviewed and discussed. (4 figures.) 

Eugene M. Blake. 

8 

GLAUCOMA AND OCULAR TENSION 

Alexander, G. F. Depletion of the 
vitreous in glaucoma. Trans. Ophth. 
Soc. United Kingdom, 1942, v. 62, pp. 
153-157. 

The author describes a decompres- 
sion operation on the sclera, with drain- 


age of the vitreous, in eyes blind from 
old injuries or chronic glaucoma. 

Beulah Cushman. 

Marshal, J. C. A case of chronic glau- 
coma complicated by detachment of the 
retina. Trans. Ophth. Soc. United 
Kingdom, 1942, v. 62, pp. 149-151. (See 
Section 10, Retina and vitreous.) 

Martin, J. E. Atropine glaucoma. 

. Brit. Med. Jour., 1943, May 22, p. 631. 

Old age is no contraindication to the 
use of atropine. When full mydriasis 
and cyloplegia are required we should 
use the drug boldly by the subcon- 
junctival route. But efficient drainage 
of the aqueous must always be proved 
beforehand. R. Grunfeld. 

Schoenberg, M. J. Is glaucoma a de- 
ficiency disease? Important details con- 
cerning the nonsurgical treatment of 
glaucoma simplex. Amer. Jour. Ophth., 
1943, V. 26, Dec., pp. 1282-1288. (4 il- 
lustrations.) 

9 

CRYSTALLINE LENS 

Carleton, Alice. Skin disease and 
cataract. Brit. Jour. Derm, and Syph., 
1943, V. 55, April, p. 83. 

The skin diseases in which juvenile 
cataract may occur are allergic eczema, 
poikiloderma, and scleroderma. 

Cases of allergic eczema in associa- 
tion with cataract are briefly reviewed. 
In the discussion of the investigation 
of others, the author brings out the 
fact that in allergic eczema no specific 
allergen has ever been proved. A case 
of familial telangiectasia and cataract 
with myotonic dystrophy is described. 
These skin diseases are said to be ge- 
netically inherited, though the type of 
genetic inheritance is different in each. 

Francis M. Crage. 



208 


ABSTRACTS 


Guyton, J. S., and Woods, A. C. Oral 
use of prophylactic sulfadiazine for 
cataract extractions. Amcr. Jour, 
Ophth., 1943, V. 26, Dec., pp. 1278- 
1282. 

Neblett, H. C. Choroidal detachment 
following cataract extraction. Southern 
Med. and Surg., 1943, v, 105, May, p. 
225. 

Choroidal detachment occurs in 4 
percent of the cases after cataract ex- 
traction. That it is not observed more 
often is attributable to the fact that 
many surgeons do not examine the fun- 
dus in the first eight to ten days after 
the operation and the detachment be- 
comes reattached within ten days with- 
out any visible evidence of its former 
presence. The detachment is produced 
by injury of the ligamentum pectinatum 
during the operation, allowing aqueous 
humor to filter into the space below the 
choroid. Or it may be caused by the 
rupture of a choroidal vessel. 

Subjectively the patient will com- 
plain of a dull, heavy feeling in the 
eye. Objectively a hemorrhage in the 
anterior chamber may be found. The 
wound margins are swollen, the an- 
terior chamber is shallow, the globe is 
soft to palpation. Ophthalmoscopic ex- 
amination will reveal a smooth, round, 
nonfluctuating, brownish-gray mass 
protruding into the vitreous and aris- 
ing from either the nasal or the tempo- 
ral half of the fundus. 

One case history is given. A 5S-year- 
old man had been operated upon for 
cataract. The operation and, the post- 
operative course were uneventful until 
the eighth day, when the detachment . 
of the choroid was noted. The choroid 
became reattached after the twelfth 
day. A few scattered areas of pigmen- 
tation in the retina were noted at the 


site of the previously detached choroid. 

R. Grunfeld. 

Shah, M. A. Cataract in untreated 
cases of diabetes mellitus. Indian Med. 
Gazette, 1943, v. 78, Feb. p. 71. 

The author reports 36 cases of cata- 
ract in untreated cases of diabetes mel- 
litus. The diabetes was mostly of the 
moderately severe type and the cata- 
racts of the senile cortical variety. The 
incidence of cataract increased with the 
age of the patient, and the duration of 
the cataract varied from one to 12 
years. F.* Grunfeld. 

Wolfe, O. R., Wolfe, R. M., f d 
Georgariou, P. Discission of congenita 
(cataractous) dislocated lens. Amer. 
Jour. Ophth., 1943, v. 26, Dec., pp. 1313- 
1314. 

10 

• RETINA AND VITREOUS 

Craik, K. J. W. Specifications for 
dark-adaptation tests. Brit. Med. Jour., 
1943, May 22, p. 632. 

To use the dark-adaptation tests in- 
telligently and to enable one to com 
pare the findings of different observers, 
standardization is necessary. That is> 
agreement must be reached as to size 
of field, form or figure used in the tes , 
quality of light, duration of exposure, 
retinal area to be tested and so on. 
Moreover, there is an equal need o 

calibration, or of exact measurement 
of the physical properties of the instru 
ment, to enable one to produce an exac 
copy of the instrument. 

R. Grunfeld. 

Ebert, R. H. Angioid streaks and 
pseudoxanthoma elasticum. Arc 
Derm, and Syph., 1943, v. 48, July, PP’ 
75-82. 
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Ebert describes angioid streaks, oph- 
thalmoscopically, as jagged, irregular 
streaks, in some cases ' radiating in 
spokelike fashion from the region of 
the discs, in others anastomosing and 
intersecting. Angioid streaks were as- 
sociated with serious pathological al- 
terations of the macula in 140 of 188 
cases, as covered by one review. The 
differential diagnosis is discussed 
briefly by Ebert. Pseudoxanthoma elas- 
ticum is characterized by yellow 
plaques, occurring especially in the 
skin folds. It is symptomless. Patho- 
logically, there is destruction of elastic 
fibers in the skin. The degenerated 
elastic fibers are rich in calcium. 

The cause of each of these diseases 
is unknown, but both are rare, and 
they are too frequently associated for 
the experience to be coincidental. Ebert 
stresses the points of similarity, and 
cites statistics correlating the two con- 
ditions. The pathology of angioid 
streaks is uncertain, the evidence con- 
flicting. Verhoeff found folds in 
Bruch’s membrane and the chorio- 
capillaris, but the remaining eye 
showed no angioid streaks ; Law found 
a similar appearance of folds, but did 
so in an eye sectioned after being in 
fixatives several months. In Benedict’s 
case, no retinal pathology was found. 
Bock and Hagedoorn observed cases 
shaving in Bruch’s membrane atroph- 
ic changes which by serial reconstruc- 
tion resembled angioid streaks seen 
ophthalmpscopically. Apparently the 
two diseases are related instances of 
disease of the elastic tissue, but their 
exact nature has not j'^et been deter- 
mined. Benjamin Milder. 

Huggett, A. S., and Juler, F. A. Hepa- 
rin in thrombosis of the central vein of 
the retina. Trans. Ophth. Soc. United 
Kingdom, 1942, v. 62, pp. 123-134. 


The use of heparin in the treatment 
of seven cases of retinal thrombosis is 
described by the author. Constitutional 
reactions occurred in six cases. They 
consisted of pyrexial attacks which did 
not recur upon reduction of the next 
dose. In some cases hemorrhages oc- 
curred in arm, leg, or finger in connec- 
tion with the punctures used for intra- 
venous administration or in collection 
of blood from other parts of the body 
for estimation of the coagulation time. 

An increase in the retinal hemor- 
rhage of the affected eye was noted in 
five cases, and small retinal hemor- 
rhages in the unaffected eye in one 
case. One patient had slight epistaxis. 

The authors conclude that it is im- 
possible to attribute any benefit to this 
drug, and that its administration is not 
without danger. (One table, refer- 
ences.) Beulah Cushman. 

McLane, J. N. Retinal hemorrhage 
in a case of rattlesnake bite. Jour. Flor- 
ida Med. Assoc., 1943, v. 30, July, p. 
22. (See Section 16, Injuries.) 

Marshall, J. C. A case of chronic 
glaucoma complicated by detachment 
of the retina. Trans. Ophth. Soc. 
United Kingdom, 1942, v. 62, pp. 149- 
151. 

A patient with a separated retina was 
found to have complete cupping of the 
disc when the nerve became visible 
after the operative interference. The 
tension had been normal at all times 
during preliminary observation. Two 
other cases of glaucoma with separated 
retina are reported. 

Beulah Cushman. 

Mattos, W. B. (with “V.J.”). Self- 
observation of retinal detachment. 
Arquivos Brasileiros de Oft., 1943, v. 6, 
June, pp. 63-67. 

See editorial, this issue, page 189. 
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Guyton, J. S., and Woods, A. C. Oral 
use of prophylactic sulfadiazine for 
cataract extractions. Amer. Jour. 
Ophth., 1943, V. 26, Dec., pp. 1278- 
1282. 

Neblett, H. C. Choroidal detachment 
following cataract extraction. Southern 
Med. and Surg., 1943, v. 105, May, p. 
225. 

Choroidal detachment occurs in 4 
percent of the cases after cataract ex- 
traction. That it is not observed more 
often is attributable to the fact that 
many surgeons do not examine the fun- 
dus in the first eight to ten days after 
the operation and the detachment be- 
comes reattached within ten days with- 
out any visible evidence of its former 
presence. The detachment is produced 
by injury of the Hgamentum pectinatum 
during the operation, allowing aqueous 
humor to filter into the space below the 
choroid. Or it may be caused by the 
rupture of a choroidal vessel. 

Subjectively the patient will com- 
plain of a dull, heavy feeling in the 
eye. Objectively a hemorrhage in the 
anterior chamber may be found. The 
wound margins are swollen, the an- 
terior chamber is shallow, the globe is 
soft to palpation. Ophthalmoscopic ex- 
amination will reveal a smooth, round, 
nonfluctuating, brownish-gray mass 
protruding into the vitreous and aris- 
ing from either the nasal or the tempo- 
ral half of the fundus. 

One case history is given. A S5-year- 
old man had been operated upon for 
cataract. The operation and, the post- 
operative course were uneventful until 
the eighth day, when the detachment 
of the choroid was noted. The choroid 
became reattached after the twelfth 
day. A few scattered areas of pigmen- 
tation in the retina were noted at the 


site of the previously detached choroid. 

R. Grunfeld. 

Shah, M, A. Cataract in untreated 
cases of diabetes mellitus. Indian Med. 
Gazette, 1943, v. 78, Feb. p. 71, 

The author reports 36 cases of cata- 
ract in untreated cases of diabetes mel- 
litus. The diabetes was mostly of the 
moderately severe type and the cata- 
racts of the senile cortical variety. The 
incidence of cataract increased with the 
age of the patient, and the duration of 
the cataract varied from one to 12 
years. R. Grunfeld. 

Wolfe, O. R., Wolfe, R. M., and. 
Georgariou, P. Discission of congenital 
(cataractous) dislocated lens. Amer. 
Jour. Ophth., 1943, v. 26, Dec., pp. 1313- 
1314. 

10 

• RETINA AND VITREOUS 

Craik, K. J. W. Specifications for 
dark-adaptation tests. Brit. Med. Jour., 
1943, May 22, p. 632. 

To use the dark-adaptation tests in- 
telligently and to enable one to com- 
pare the findings of different observers, 
standardization is necessary. That is, 
agreement must be reached as to size 
of field, form or figure used in the test, 
quality of light, duration of exposure, 
retinal area to be tested and so on. 
Moreover, there is an equal need of 
calibration, or of exact measurement 
of the physical properties of the instru- 
ment, to enable one to produce, an exact 
copy of the instrument. 

R. Grunfeld. 

Ebert, R. H. Angioid streaks and 
pseudoxanthoma elasticum. Arch. 
Derm, and Syph., 1943, v. 48, July, PP- 
75-82. 
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Ebert describes angioid streaks, bph- 
thalmoscopically, as jagged, irregular 
streaks, in some cases ' radiating in 
spokelike fashion from the region of 
the discs, in others anastomosing and 
intersecting. Angioid streaks were as- 
sociated with serious pathological al- 
terations of the macula in 140 of 188 
cases, as covered by one review. The 
differential diagnosis is discussed 
briefly by Ebert. Pseudoxanthoma elas- 
ticum is characterized by yellow 
plaques, occurring especially in the 
skin folds. It is symptomless. Patho- 
logically, there is destruction of elastic 
fibers in the skin. The degenerated 
elastic fibers are rich in calcium. 

The cause of each of these diseases 
is unknown, but both are rare, and 
they are too frequently associated for 
the experience to be coincidental. Ebert 
stresses the points of similarity, and 
cites statistics correlating the two con- 
ditions. The pathology of angioid 
streaks is uncertain, the evidence con- 
flicting. Verhoeff found folds in 
Bruch’s membrane and the chorio- 
capillaris, but the remaining eye 
showed no angioid streaks ; Law found 
a similar appearance of folds, but did 
so in an eye sectioned after being in 
fixatives several months. In Benedict’s 
case, no retinal pathology was found. 
Bock and Hagedoorn observed cases 
shewing in Bruch’s membrane atroph- 
ic changes which by serial reconstruc- 
tion resembled angioid streaks seen 
ophthalmpscopically. Apparently the 
two diseases are related instances of 
disease of the elastic tissue, but their 
exact nature has not yet been deter- 
mined. Benjamin Milder. 

Huggett, A. S., and Juler, F. A. Hepa- 
rin in thrombosis of the central vein of 
the retina. Trans. Ophth. Soc. United 
Kingdom, 1942, v. 62, pp. 123-134. 


The use of heparin in the treatment 
of seven cases of retinal thrombosis is 
described by the author. Constitutional 
reactions occurred in six cases. They 
consisted of pyrexial attacks which did 
not recur upon reduction of the next 
dose. In some cases hemorrhages oc- 
curred in arm, leg, or finger in connec- 
tion with the punctures used for intra- 
venous administration or in collection 
of blood from other parts of the body 
for estimation of the coagulation time. 

An increase in the retinal hemor- 
rhage of the affected eye was noted in 
five cases, and small retinal hemor- 
rhages in the unaffected eye in one 
case. One patient had slight epistaxis. 

The authors conclude that it is im- 
possible to attribute any benefit to this 
drug, and that its administration is not 
without danger. (One table, refer- 
ences.) Beulah Cushman. 

McLane, J. N. Retinal hemorrhage 
in a case of rattlesnake bite. Jour. Flor- 
ida Med. Assoc., 1943, v, 30, July, p. 
22. (See Section 16, Injuries.) 

Marshall, J. C. A case of chronic 
glaucoma complicated by detachment 
of the retina. Trans. Ophth. Soc. 
United Kingdom, 1942, v. 62, pp. 149- 
151. 

A patient with a separated retina was 
found to have complete cupping of the 
disc when the nerve became visible 
after the operative interference. The 
tension had been normal at all times 
during preliminary observation. Two 
other cases of glaucoma with separated 
retina are reported. 

Beulah Cushman. 

Mattos, W. B. (with “V.J.”). Self- 
observation of retinal detachment. 
.Arquivos Brasileiros de Oft., 1943, v. 6, 
June, pp. 63-67. 

See editorial, this issue, page 189. 
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Riddell, W. J. B. On testing dark 
adaptation. Glasgow Med. Jour., 1943, 
V. 21, June, pp. 149-157, 

The author describes his modifica- 
tion of the Birch-Hirschfeld adaptom- 
eter, so arranged that a relatively con- 
stant portion of the retina is tested, 
in an area where there is an approxi- 
mately equal distribution of rods and 
cones. The paper is essentially a series 
of generalizations concerning the test- 
ing of dark adaptation. The author de- 
scribes the wide range of light intensi- 
ties covered, necessitating the loga- 
rithm unit for plotting the curves of 
dark adaptation. The varying sensitiv- 
ity of rods and cones to light of differ- 
ent wave-lengths is discussed, as well 
as the variations in the cone-rod tran- 
sition-time produced by varying the 
preliminary light-adaptation period. 
The paper stresses the importance of 
studying the entire curve of dark adap- 
tation, rather than just the final rod- 
threshold, in correlating nutritional 
studies with organic disease such as 
hepatic cirrhosis. Benjamin Milder. 

Wolff, Eugene. Retinitis proliferans. 
Trans. Ophth. Soc. United Kingdom, 
1942, v. 62, pp. 115-122. 

The author discusses the fate of the 
blood after a vitreous hemorrhage. He 
describes a microscopic specimen in 
which the fluid remained and tended to 
form a blood cyst. The membranous 
wall (retinitis proliferans) was traced 
over the internal limiting membrane of 
the retina. It suggested separated vit- 
reous and contained blood elements. 
(3 illustrations, references.) 

Beulah Cushman. 

Yudkin, J., and Ferguson, A, A cri- 
tique of the Bishop Harman test for 
night vision. Brit. Med. Jour., 1943, 
IMay 22, p. 632. 


The authors critically analyze Har- 
man’s new apparatus for measuring 
night vision. The apparatus consists of 
groups of white discs mounted on a 
black background and illuminated by a 
standard candle five meters away. 
After 15 minutes of dark adaptation 
the subject is required to stand at such 
a distance that he is just able to dis- 
tinguish the discs and count them. A 
shorter distance indicates poorer, a 
greater distance, better night vision. 

The analysis reveals that the instru- 
ment is faulty in many respects on 
theoretical consideration. It proved 
also to be unsatisfactory on practical 
application. The dark adaptation of 
thirty subjects was examined with this 
apparatus and compared with the re- 
sults obtained on the Haines instru- 
ment. The results obtained by the tAvo 
instruments showed but little correla- 
tion. R. Grunfeld. 

Yudkin, J., Robertson, G. W., and 
Yudkin, S. Vitamin A and dark adap- 
tation. Lancet, 1943, v, 245, July, pp. 
10-13. 

Using an instrument modified from 
the Crookes adaptometer, the authors 
measured the complete course of dark 
adaptation in four hundred subjects. By 
their technique, after light-adapting 
the subject, the retinal threshold was 
measured repeatedly over a period of 
forty minutes. Their graphs shoAV, typi- 
cally, an initial rapid adaptation (the 
''cone threshold”) followed by a sloAver 
adaptation (the ‘‘rod threshold”). The 
authors stress the importance of evalu- 
ating dark adaptation in terms of the 
entire function — that is, the cone 
threshold, the rod threshold, the transi- 
tion time between these two phases, and 
the final rod-threshold level. They be- 
lieve that the adaptometers which 
measure the visual threshold at one 
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particular time are misleading, and in 
many cases erroneous. If one single cri- 
terion is to be selected, it should be the 
final rod-threshold. 

The authors made an intensive study 
of the influence of altered vitamin-A 
intake (marked increases and de- 
creases) on the dark adaptation of a 
series of normal individuals, and found 
that alterations in any of the phases of 
the dark adaptation curve were pos- 
sible, but the most constant changes 
were in the final rod-threshold — the 
condition approaching complete dark- 
adaptation. Benjamin Milder. 

11 

OPTIC NERVE AND TOXIC 
AMBLYOPIAS 

Doggart, J. H. On diagnosing papil- 
ledema. Trans. Ophth. Soc. United 
Kingdom, 1942, v. 62, pp. 141-144. 

The author mentions the following 
objective signs of papilledema as of 
value in forming an opinion as to the 
significance of swelling of the disc dur- 
ing the early stages; (1) slight parallax 
movement, (2) the impression of a 
slight forward thrust of the disc (one 
diopter or more), (3) turgidity of veins, 

(4) alteration in the light reflex of 
vessels crossing the edges of the disc, 

(5) hemorrhages, (6) partial or total 
obliteration of the physiologic cup, (7) 
enlargement of the blind-spot, (8) 
blurring of the disc edges. 

Beulah Cushman. 

Leinfelder, P. J. Choked discs and 
low intrathecal pressure occurring in 
brain tumor. Amer. Jour. Ophth,, 1943, 
V. 26, Dec., pp. 1294-1298; also Trans. 
Amer. Ophth. Soc., 1243, v. 41. (One 
table, references.) 

Neanie, Humphrey. Congenital hole 
in the optic disc, with a scotoma. 


Trans. Ophth. Soc. United Kingdom, 
1942, V. 62, p. 137. 

The author reports the case of a 
patient who had a hole in the optic 
disc. The lower half of the visual field 
was lost up to the area of fixation. The 
tension was normal and there was no 
pathologic cupping of the disc. One 
other patient with a hole in the disc 
had no visual-field changes. 

Beulah Cushman. 

Voss, O. Neurolysis of the optic 
nerve. Zentralblatt fur Chirurgie, 1942, 
V. 69, April, pp. 595-601. 

A woman of 47 years sustained a 
severe fracture of the base of the skull 
in an automobile accident. The right 
eye had to be enucleated. After con- 
valescence was completed, gradual de- 
terioration of the visual acuity of the 
remaining eye was noticed. There was 
temporal hemianopsia, but central vi- 
sion was fairly good. Other neurologi- 
cal findings were normal. 

Operation was performed under local 
anesthesia after preliminary luminal. 
Dandy’s technique was used, the skin 
flap being reflected forward and the 
bone flap toward the temporal region. 
The opening of the bone flap was at- 
tended by considerable difficulty, the 
dura being quite generally adherent to 
the bone. The surface of the brain 
showed a marked arachnoiditis, par- 
ticularly in the frontal pole and along 
the superior sagittal sinus. After vari- 
ous anatomic preliminaries, there was 
found an unmistakable arachnoiditis of 
the cisterna of the chiasm. The left op- 
tic nerve was wrapped in scar tissue 
of appreciable thickness, contraction of 
which was unmistakably causing pres- 
sure upon the nen'e'. There was appar- 
ently no pathologic condition of the 
bone in the region of the optic foramen, 
particularly in the form of an exostosis, 
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and the nerve appeared normal outside 
of the scarred area. All the adhesions 
were separated with a hook, leaving the 
nerve entirely free. The scar tissue 
which had surrounded the nerve was 
split and partly removed, as also were 
the arachnoidal adhesions in the vicin- 
ity. There were similar conditions on 
the right side, but no resection was un- 
dertaken here, because of the absence 
of the right eye. Seyeral weeks later the 
patient showed no further advance in 
visual disturbance. The visual field had 
undergone no further change. The pa- 
tient returned to her work as librarian. 

In the second patient, a soldier who 
had been injured by a grenade from 
which several splinters were lodged in 
the anterior cranial fossa, the tech- 
nique of operation was similar to that 
in the first patient. In attempting to 
approach the chiasm, the anterior pole 
and the floor of the right frontal lobe 
were found extensively adherent to the 
dura. Parts of the frontal pole were 
resected, the frontal lobe freed from 
the floor of the anterior fossa, and the 
right optic nerve gradually exposed. 
There was a good deal of scar forma- 
tion, the optic nerve itself being sur- 
rounded by a circular callous. The lat- 
ter was split in the direction of the 
nerve fibers. It was then found that 
peripherally from the chiasm the right 
nerve had been torn half way through 
on its medial side by a rather small 
irregular grenade splinter which was 
still in place. The circular mass of scar 
tissue was excised as accurately as pos- 
sible, and arachnoidal adhesions in the 
angle of the chiasm were also divided. 
The left nerve was macroscopically 
normal. Postoperative . convalescence 
was complicated by necessity for re- 
peated puncture to get rid of accumula- 
tions of fluid beneath the skin flaps, 
and also by a mild meningeal infection. 


But the visual disturbances went no 
further and the patient’s general condi- 
tion was considerably improved, with 
disappearance of severe headache 
which had existed before the operation. 

The author suggests that the optic 
nerve has a materially greater capacity 
for regeneration than an , ordinary 
spinal nerve. (3 illustrations.) 

W. H. Crisp. 

' 12 

VISUAL TRACTS AND CENTERS 

Goldstein, Kurt. Some remarks on 
Russel Brain’s article concerning visual 
object-agnosia. Jour. Nerv. and Ment. 
Dis., 1943, V. 98, Aug., p. 148. 

The author disputes Brain’s assump- 
tion that the disturbance of recogni- 
tion in the case of visual agnosia, which' 
the author has described, was due to 
impairment of perception and specifi- 
cally to a defect of the visual field, for 
the visual field in this case was almost 
normal. The patient’s defect can be 
understood only as an impairment in 
the perceptual sphere concerning the 
degree of form perception, and it war- 
rants a special name, that of visual 
agnosia. R; Grunfeld. 

Mahoney, V. P., and Linhart, W. 0. 
Amblyopia in hysteria. War Medicine, 
1943, V. 3, May, p. 503. 

The authors report 13 cases of hys- 
terical amblyopia. Laboratory work-up 
psychobiologic studies and ocular ex- 
aminations including form and- red 
fields, were made on these patients.- 
Concentrically contracted fields and 
characteristic disturbances of person- 
ality were found. Acute, chronic, and 
mixed types were noted. The authors 
remind us that hysterical amblyopia 
occurs in psychobiologically underde- 
veloped persons and is akin to an acute 
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hysteric reaction. These cases should 
be referred to a psychiatrist. 

Francis M. Crage. 

13 

EYEBALL AND ORBIT 

Harley, R. D. Exophthalmos in the 
newborn. Amer. Jour. Ophth., 1943, v. 
26, Dec., pp. 1314-1315. 

Reese, A. B., and Khorazo, D. En- 
dophthalmitis due to B. subtilis follow- 
ing injury. Amer. Jour. Ophth., 1943, 
V. 26, Dec., pp. 1251-1253. (References.) 

Sudakevich, D. I. Orbital prothesis 
for the sequelae of war injuries. Viest- 
nik Oft., 1943, v. 23, pt. 1, p. 25. (See 
Section 16, Injuries.) 

Sunder-Plassmann, P. Malignant 
exophthalmos. Zentralblatt fur Chirur- 
gie, 1942, V. 69, Jan. 17, pp. 88-92. 

The author’s introduction includes 
mention of a clinical case in which 
perforation of the corneas rendered bi- 
lateral enucleation necessary. The pa- 
tient whose case report occupies most 
of the article was a woman of 55 years 
who, after an accident in which she was 
in fear of death, developed malignant 
exophthalmos which failed to yield to 
prolonged treatment with various 
forms of medication, as well as by ex- 
cision of conjunctiva and the use of 
X rays to the hypophysis. The eye sur- 
geon stated that both eyes were in im- 
mediate danger of spontaneous per- 
foration. 

Radical operation was therefore un- 
dertaken in accordance with Naffziger’s 
technique. The patient was trephined 
on each side, with formation of bone 
flaps carrying the temporal muscles. 
The ventricles were punctured, the 
basal dura pushed aside, and the 


frontal lobes drawn backward. Both 
orbits were completely decompressed, 
and the orbital fascia was opened and 
the individual eye muscles exposed, 
with avoidance of the frontal branch 
of the trigeminal nerve. The levator 
palpebrae, the superior rectus, the in- 
ternal rectus, and the lateral rectus 
were found tremendously enlarged, to 
about the thickness of a thumb. They 
were firmly adherent to one another, 
and had to be separated with a fine 
scalpel. The roof of the optic-nerve 
canal on each side was decompressed 
almost as far back as the hypophysis. 
There was severe edema of the optic 
nerve on each side, but no change in 
the orbital fat. At the close of the op- 
eration the dura and frontal lobe rested 
directly on the eyeballs. The patient 
made a fine recovery, although in the 
first two days she had a periphlebitis of 
the leg. There was no longer necessity 
for the morphine under which it had 
been necessary to keep the patient be- 
fore the operation. The exophthalmos 
rapidly receded. Three months after 
the operation there was perfect closure 
of the eyes, and the corneal ulcers had 
long since healed. The eye clinic re- 
ported “normal visual acuity” and good 
motility of the eyeballs. A year after 
the operation the patient had gained 
35 pounds, and was carrjdng on all her 
activities upon a farm. The author 
states this to be, so far as he knows, 
the first case of extreme malignant ex- 
ophthalmos to be operated upon bi- 
laterally in Germany with successful 
result. (5 illustrations.) W. H. Crisp. 

Tucker, John. Hand-Schiiller-Chris- 
tian disease (idiopathic xanthomato- 
sis), Cleveland Clinic Quarterly, 1943, 
V. 10, July, p. 55. 

Hand-Schuller-Christian disease oc- 
curs most frequently in children under 
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two years of age. The principal mani- 
festations of the syndrome are osseous 
xanthoma (producing defects in the 
membranous bones of the skull), ex- 
ophthalmos, and diabetes insipidus. 

A case of Hand-Schiiller-Christian 
s 3 mdrome is reported. X-ray treatment 
caused extensive healing of the bony 
defects of the skull. The use of pitres- 
sin tannate simplified the treatment of 
the diabetes insipidus. (6 illustrations.) 

Gertrude S. Hausmann. 

14 

EYELID.S AND LACRIMAL APPARATUS 

Costa, O. G. Microsporon infection 
of the palpebral and ciliary regions. 
Arch. Derm, and Syph., 1943, v. 48, 
Jul}'-, pp. 65-69. 

Costa reports a case of tinea due to 
Microsporon felineum, in a negro boy. 
The lesions occurred on the scalp, ears, 
eyelids, and lashes, producing on the 
latter a patchy pseudoalopecia and 
some trichiasis. The diagnosis was sup- 
ported by culture, mycologic examina- 
tion and trichophytin test. The infec- 
tion is usually transmitted by cats and 
dogs. (3 photographs.) 

Benjamin Milder. 

Seemen, Hans. A rare disfigurement 
from scalping — result of new type of 
restorative operation. Zentralblatt fiir 
Chirurgie, 1942, v. 69, Aug., pp. 1280- 
1287. 

The hair' of a 15-year-old girl was 
caught in a drive belt, with complete'^ 


scalping accompanied by shock,, and 
followed by fever, purulent secretions 
from the wound, and bad general con- 
dition. There was complete loss of the 
hairy scalp with the exception of slight 
remains just behind the attachments of 
the auricles. The right external ear had 
also been torn off and the defect 
scarred. Except over the root of the 
nose, the whole skin of the frontal area 
had been destroyed, including eye- 
brows and upper lids, with secondary 
bilateral ectropion. The outer halves of 
the lower lids were drawn upward, so 
that the palpebral fissure on each side 
was strikingly oblique. In normal posi- 
tion of the head, the lower half of the 
eyeball was covered by the lower lid, 
the upper margin of the lower lid bi- 
secting the iris and pupil. The ectro- 
pion of the upper lids was so great that 
the eyelashes were turned directly 
backward. The eyelids could not be 
completely closed. The surgical proce- 
dures included steps for replacement of 
the scarred frontal skin with' sound 
skin and reconstruction of the eye- 
brows. The transplanted skin was ob- 
tained from the side of the neck and 
the upper part of the chest. For the 
eyebrows, advantage was taken of the 
small remains of the hairy scalp, with 
special care to have the direction of 
the hair run from medial to lateral. 
Complete restoration of lid function 
was obtained, and the primarily exist- 
ing “mongolian” facies was fully over- 
come. (14 illustrations.) 

W. H. Crisp. 
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Edited by Dr. Donald J. Lyle 
904 Carew Tower, Cincinnati 

News items should reach the editor by the twelfth of the month 


Deaths 

Dr. Ned A. Balding, Lincoln, Illinois, died 
October 6, 1943, aged 57 years. 

Dr. Thomas V. Connolly, Paterson, New 
Jersey, died October 21, 1943, aged 53 years. 

Dr. Vance M. Cox, Bristol, Virginia, died 
October 15, 1943, aged 63 years. 

Dr, Zenas H. Ellis, New York, New York, 
died October 20, 1943, aged 48 years. 

Dr. George F. Fiske, Chicago, Illinois, died 
October 18, 1943, aged 83 years. 

Dr. Stephen A. Hemmi, Chicago, Illinois, 
died October 27, 1943, aged 85 years. 

Dr. George F. Scheib, Champaign, Illinois, 
died November 2, 1943, aged 76 years. 

Dr. Oscar 0. Larsen, Detroit Lakes, Min- 
nesota, died November 7, 1943, aged 66 years. 

Dr. Douglas A. Payne, Chicago, Illinois, died 
November 24, 1943, aged 86 years. 

Miscellaneous 

Dr, William H. Crisp, Consulting Editor 
and Head of the Abstract Department of the 
American Journal of Ophthalmology, is anxious 
to learn whether any ophthalmologist in this 
country is familiar with the Turkish language. 
The first issue of a new Turkish eye journal 
has just been received. Please communicate 
with Dr. Crisp, 530 Metropolitan Building, Den- 
ver, Colorado. 

The executive office of the American Board 
of Ophthalmology has been moved to P.O. 
Box 1940, Portland 2, Maine. Officers for 1944 
are the following: Dr. John Green, Saint Louis, 
chairman; Dr. Frederick C. Cordes, San Fran- 
cisco, vice-chairman; Dr. S. Judd Beach, Port- 
land, secretary-treasurer; and Dr, Theodore L. 
Terry, Boston, assistant secretar>\ The 1944 
examinations will be held in New York, on 
June 3d and 4th; and in Chicago, on October 
5th to 7th, 

Announcement is made that the Directory of 
Medical Specialists is now to be published by 
the A, N, Marquis Company of Chicago, pub- 
lishers of ''Who's who in America.” Previous 
editions have been 'published for the Advisory 
Board for l^Iedical Specialties by the Columbia 
University Press of New York City. 

It is planned not to issue the next edition 
before 1945, on account of the war, but the 


A. N. Marquis Company will publish a supple- 
mental list of all those who have been certified 
by the American Boards since the last (1942) 
edition of the Director 3 % totaling about 3,600. 
This is to be distributed at cost, and monthly 
or bimonthly bulletins listing successful candi- 
dates for certification at examinations during 
the additional interim before the next edition, 
are to be issued as a subscribers' service. 

Dr. Paul Titus (Pittsburgh) of the Ameri- 
can Board of Obstetrics and Gynecology will 
continue as the Directing Editor, and Dr. J. 
Stewart Rodman (Philadelphia) of the Ameri- 
can Board of Surgery continues as Associate 
Editor. The Editorial Board will be composed, 
as before, of the secretaries of the 15 American 
Boards. 

Communications should be addressed to the 
Directing Editor, Directory of Medical Special- 
ists, 919 North Michigan Avenue, Chicago 11, 
Illinois. 

Societies 

The Washington, D.C., Ophthalmological 
Society held its regular meeting on January 
10th. The guest speaker was Dr. Maynard C. 
Wheeler, New York City, who spoke on "Sur- 
gical treatment of vertical deviations." The fol- 
lowing cases were presented: "Melanoma of 
the choroid” by Dr. Sterling Bockoven, "Pari- 
naud's oculoglandular syndrome” by Dr. Frank 
D. Costenbader, and "An unusual case of 
hyalitis” by Dr. C. Robert Naples. 

The Research Study Club of Los Angeles 
held its thirteenth annual postgraduate clinical 
conference in ophthalmology and otolaiym- 
gology January 17th to the 29th. Among the 
guest speakers were^Dr. James Watson White 
of New York and Dr. Georgjana M. Dvorak- 
Theobald of Oak Park, Illinois. 

A meeting of the Association for Research 
in Ophthalmology will be held on Tuesday, June 
13, 1944, at the Hotel Sherman, Chicago. Appli- 
cations for places on the program are being 
received and all communications should be 
mailed to the secretary. Major Brittain Pajme, 
School of Aviation Medicine, Randolph Field, 
Texas. 

Personals 

D r. Erich P ressburger announces the re- 
moval of his offices to Suite 1436, 450 Sutter 
Builffing, San Francisco 8, California. 
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NOTE:^ No stock eyes 
are ayailable • . • ali 
plastic eyes are molded 
and made to order to 
meet individual re~ 
quircmcnts* 


Eye physicians will find definite benefits in the 
new perfected plastic artificial eyes; 

NON-SHAHERABLE CONSTRUaiON saves 
the wearer the inconvenience, embarrassment and 
expense of acctdenbal breakage. Plastic eyes do 
not discolor, become brittle, roughen, cracic, or 
explode. 

ANATOMICAL SHAPES ARE POSSIBLE. Im- 
pression molds of the socket are made, afford- 
ing accuracy of detail to correct faulty condi- 
tions. Especially successful in cases of trauma 
due to chemical burns, gas explosion, causes in- 
cident to war, shrunken sockets, deformed or 
shrunken eyelids. 

LIFELIKE APPEARANCE. Due to special char- 
acteristics of the acrylic compound, plastic eyes 
absorb more light and reflect less than glass 
eyes. Sclera and iris have a softer and more life- 
like appearance. Cosmetic effects not obtainable 
with glass eyes are achieved. 


GREATER COMFORT is assured because of more 
accurate fitting and the possibility of adapting 
plastics through molding of delicate tissue. 

NOT CHEMICALLV AFFECTED. The acrylic rna- 
terials of which plastic eyes are made absorb 
much less water than glass and are not affected 
by chemical reaction of the eye socket secre- 
tions. 


SERVICE TO PHYSICIANS 

Eye physicians arc invited to contact 
us regarding patients for whom plas- 
tic eyes offer apparent advantages due 
to special conditions. 

Our pamphlet of instructions for 
ordering Gougelman Perfected Plas- 
tic Eyes gratis on request* 


Distributors: 


AMARILLO 
Broome Optical Co. 
BALTIMORE 
Bowen & King 
' BOSTON 
Mager & Gougelman, Inc. 
BUFFALO 
Gibson & Doty 
CHICAGO 

Mager & Gougelman, Inc. 
Uhlemann Optical Co, 
CINCINNATI 
-J, Harry McDonald 
CLEVELAND 

Mager & Gougelman, Inc. 
COLUMBUS 
Howard — Opticians 
DALLAS 

Barnett & Wright Opt. Co. 


DAYTON 

Uhlemann Optical Co. 
DETROIT 

Mager & Gougelman, Inc. 

DES MOINES 
Barnett & Ramcl Opt, Co, 

EVANSVILLE 

Ridgway's 

FORT WORTH 
Dietz Optical Co. 

LIHLE ROCK 
Barnett & Ramel Opt. Co. 

LOS ANGELES 
Superior Optical Co. 

MINNEAPOLIS 
Mager & Gougelman, Inc. 

NASHVILLE ^ ^ 
John S. Milam Optical Co. 


NEWARK 
Charles Steigler 
NEW YORK 

Mager & Gougelman, Inc. 
OMAHA 

Barnett & Ramel Opt. Co. 
PANAMA, R.P. 

Scadron's 
PHILADELPHIA 
McIntyre, Magee & Brown 
PITTSBURGH 

Mager & Gougelman, Inc. 
READING, PA. 

Berks Optical Co. 
ROCHESTER, N.Y. 

E. E. Bausch & Son Co. 
Waldcrt Optical Co. 
SEATTLE 

Western Optical Co. 


ST. LOUIS 

Mager & Gougelman, Inc 

SALT LAKE CITY 
Western Optical Co. 

SAN FRANCISCO 
A. H. Parsons 

TOLEDO / 
UhJemsnn Optical Co, 

WASHINGTON. D.C. 
Mager & Gougelman, Inc. 

YAKIMA, WASH. 
Physician's Optical Co. 

CANADA 
Montreal 
Barlow & Barlow 
Imperial Optical Company 
All Important Cities of 
Canada 
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PIGMENT FRECKLES OF THE IRIS (BENIGN MELANOMAS) : THEIR 
SIGNIFICANCE IN RELATION TO MALIGNANT MELANOMA 

OF THE UVEA* 

Algernon B. Reese, M.D. 

New York 


The presence of freckles on the an- 
terior surface of the iris is common. Out 
of 300 adult patients with supposedly 
normal eyes, they were noted on one or 
both irides in 145, or 48 percent. In 93, 
or 31 percent of these, the freckles were 
on both irides ( about equal in 82, greater 
on one iris than on the other in 11) and 
unilateral in 52 or 17 percent. These sta- 
tistics are based on adult eyes as these 
pigment freckles do not appear before 
the age of 6 to 8 years and rarely before 
12 years. This is in keeping with the 
occurrence of pigmented nevi of the skin, 
which also appear at this age. Although 
the term “freckles” seems convenient to 
employ clinically, these iris lesions really 
represent multiple benign melanomas. 

The author has noted the more fre- 
quent occurrence of benign melanomas 
of the iris in the microscopic sections 
ot eyes harboring malignant melanomas 
of the uveal tract. These have been ob- 
served in 13 eyes in which the malignant 
melanoma was present in the choroid and 
in 6 eyes in which it was present in the 
iris or ciliary body. 

The histologic difference between the 
melanomas of the iris seen in normal 

, Institute of Ophthalmology of 

Hospital. Read at the seventj'- 
nmth annual meeting of the American Ophthal- 
^mologtral Society, Hot Springs, Virginia, June 


eyes and those seen in eyes with malig- 
nant melanoma seems to be one of de- 
gree. In the case of the normal eye the 
lesion is a localized accumulation of 
densely pigmented melanoblasts only a 
few cells thick along the anterior surface 
of the iris. In fact, the lesion could be 
characterized as merely a localized thick- 
ening of the anterior limiting layer of 
the iris which, in some instances, has the 
appearance of being proliferated endo- 
thelium. Such a lesion may sometimes 
contain little or no pigment. 

The melanomas of the iris in eyes with 
malignant melanoma are more extensive 
lesions (fig. 1 a, b, c, d). They tend to 
be slightly more elevated above the iris 
surface and to extend deeper into the 
iris stroma. Sometimes they actually arise 
in the stroma (fig. lb) and may even 
cause an increase in the thickness of the 
iris. In one instance an ectropion uvea 
was produced (fig. 1 c). The type cell 
is the melanoblast, varying in shape from 
plump polygonal to long, branching, pig- 
mented cells. When the cells spread 
through the entire thickness of the iris, 
they seem to have a predilection to abut 
on the dilator-muscle layer in a manner 
that steel fragments display toward a 
magnet. The cells are more matured than 
those of the malignant melanoma but 
sometimes less matured than those com- 
prising the physiologic melanomas of the 
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1 c, A benign melanoma of 
the iris occupying the entire 
pupillary area, increasing 
the thickness of the stroma 
and causing an ectropion of 
the uvea (from the collec- 
tion of Dr. Georgiana Theo- 
bald). 


I d, A benign mel- 
anoma of the iris oc- 
cupying the pupillary 
area. The cells com- 
posing this resemble 
more closely the cells 
of the malignant 
melanoma of the 
choroid than in cases 
'V' ‘V' and “c.*' 



Fig. 1 (Reese). Four illustrations of benign melanoma of the iris in eyes with 
malignant melanoma of the choroid. 
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iris. In one instance the cells of the iris 
lesion were of about the same maturity 
as those of the malignant melanoma in 
the choroid (fig. 1 d). No endothelium 
has been identified over their surface. 
There seems to be no predilection for 
any particular area of the iris. There is 
no tendency to encapsulation. 

Sections of 100 eyes not having a 
malignant melanoma and with normal 
irides were examined and iris melanomas 


there was a malignant melanoma of the 
choroid and not present on the iris of 
the fellow eye. In the first case (fig. 3, 
plate 2), the choroidal tumor located in 
the macular region was flat and nonpig- 
mented, and a differential diagnosis from 
other conditions was necessary. In the 
second case (seen through the courtesy 
of Dr. R. C. Castroviejo), there was a 
retinal detachment over the choroidal 
tumor' and the diagnosis was not clear ^ 



Fig. 4 b (Reese). Microscopic section through the large freckle on the iris shown in figure 4 a. 


were noted in 26, or 26 percent. Four of 
these were extensive enough to be com- 
parable to those seen in eyes with ma- 
lignant melanoma (fig. 2). It is interest- 
ing to note that the patients in three of 
these four cases had an extraocular tu- 
mor but not a malignant melanoma ; how- 
ever, most of the normal eyes that the 
author has available for microscopic 
study are ones that have been enucleated 
because of a neoplasm of the adnexa. 

Because of the frequency with which 
these melanomas of the iris have been 
observed in the microscopic sections of 
eyes harboring malignant melanomas of 
the choroid, the author made an effort to 
identify them clinically. In three in- 
stances pigment freckles have been noted 
as present on the iris of the eye in which 


(figs. 4 a, plate 1, and 4 b). The third 
case (seen through the courtesy of Dr. 
W. A. Boyce) was one in which the le- 
sion occupied the macular region, was 
flat, and had no appreciable pigment con- 
tent (fig. S). In each of these three cases 
freckles were present on the iris of the 
involved eye and not present on the ins 
of the fellow eye. This finding was con- 
sidered significant and thought to lend 
substantiating evidence to the correct 
diagnosis. No difference was noted clin- 
ically between the appearance of these 
freckles and those seen in normal eyes, 
although the cases were not studied with 
this particular object in view. The fact 
that freckles were present on one iris and 
not present on the other was considered 
mbst significant. What their appearance 
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would have to be in order to be of sig- 
nificance in cases with bilateral physio- 
logic freckles, or in cases with freckles 
normally more marked on one iris than on 
the other, is not known. From the micro- 
scopic picture there should be some clin- 
ical differences, if only for the reason 
that the one is more extensive than the 
other. A sufficient number of cases have 
not been seen clinically to allow any state- 
ment as to possible differences to be 
made. Even the most extensive ones seen 
microscopically were not noted clinically. 

These melanomas of the iris are con- 
sidered manifestations of multiple origin 
of the tumor. They are composed almost 
invariably of more matured tumor cells 
than is the main lesion, or of completely 
matured cells, and are therefore benign 
with little or no power of active growth. 
Similar instances of multiple origin of 
melanomas are seen elsewhere in the 
uveal tract. In the cases studied here the 
main lesion is in the choroid and the 
lesser lesion in the iris, but it may be 
elsewhere in the choroid or in the ciliary 
body. The main lesion, moreover, may 
be in the ciliary body and the lesser one 
in the iris or choroid, or the main lesion 
may be in the iris and the lesser lesion 
also <in the iris or in the choroid. 

The question of whether or not these 
iris melanomas are implantation growths 
must be considered. Such manifestations 
of cancer are well known. In cases of 
retinoblastoma implantation growths are 
frequently seen, and the anterior surface 
of the iris is not an uncommon site. Such 
manifestations in cases of malignant 
melanoma of the uvea occur but are ex- 
tremely rare. They are more frequently 
seen when the primary growth occurs in 
the ciliary body and iris. In such cases 
the disseminated tumor cells have easy 
access to the anterior chamber where they 
may implant themselves and grow along 
the iris and in the filtration angle. Such 


implantation growths around the circum- 
ference of the angle and iris are respon- . 
sible for the ring character of some 
malignant melanomas (fig. 6 a, plate 1, 
and fig. 6 b). The melanomas of the iris 
discussed in this paper do not seem to 
be implantation growths. The cells com- 
posing them are not comparable usually 



Fig. 5 (Reese). Freckles on the iris of an 
eye with a malignant melanoma of the choroid. 
There were no freckles on the iris of the fel- 
low eye. 

to the cells of the primary lesion. In only 
one instance were the cells of the iris 
lesion of about the same maturity as 
those of the choroidal lesion (fig. 1 d). 
Furthermore, the melanomas studied here 
tended to involve the entire iris, whereas 
implantation growths occur on the sur- 
face. The writer has never seen an im- 
plantation lesion of the iris from a ma- 
lignant melanoma of the choroid. 

In cases of malignant melanoma of the 
skin there may occur daughter areas or 
freckles around the primary focus, and 
these are generally said to .be extensions 
along the lymphatics. The comparable iris 
lesions, however, do not seem to repre- 
sent extension along the lymphatics from 
the primary focus but are usually mul- 
tiple origins. They may very exception- 
ally represent implantation and, even 
more rarely, they may represent direct 
extensions by continuity along the iris 
surface from the priniSry lesion. 
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The question of whether the iris lesions 
are metastatic foci carried through the 
blood stream from the choroidal lesion 
hardly warrants consideration. The au- 
thor has seen one instance of a metastasis 
by way of the blood stream from the 
primary site of the malignant melanoma 
in the uvea to a site elsewhere in the 
eye. In this case the primary lesion was 


that malignant melanomas of the uvea 
are neurogenic in origin — it can be ar- 
gued that the multiple origin of mela- 
nomas of the uvea all emanate from some 
common neurotrophic influence. 

This is borne out in a case reported by 
Goldstein and Wexler.^ Their patient had 
multiple neurofibromata of the skin, 
multiple pigment lesions of the skin, fi- 




i 



Fig. 6 b (Reese). Microscopic section of above case (line in figure 6 a indicates site of section) 
showing one iris growth from implantation and one from direct extension along the anterior 
surface of the iris from lesion in the ciliary body. Other sections showed iris lesions which were 
instances of multiple origin. 


in the choroid and the small metastatic 
focus was in the vascular layer of the 
ciliary body on the opposite side. 

The nature of these multiple origins. 
Benign pigment lesions in the form of 
melanosis (cafe-au-lait spots) and nevi 
occur in the skin and tissue adjacent and 
distal to such neurogenic tumors as 
neurofibromatosis. Also, the common skin 
nevus is thought to be neurogenic. Thus, 
there seems to be some relationship be- 
tween pigment production and nerve- 
tissue function or aberration. Assuming 
therefore . that Georgiana Dvorak-Theo- 
bald’s^ contention is correct — namely, 


brosarcoma of the back, and multiple 
melanomas of both irides. There were 
also stigmata of acromegaly and other 
features indicating tumor involvement of 
the central nervous system. This case 
illustrates the multiple origin of mela- 
nomas, associated with multiple neuro- 
genic tumors, manifesting one malignant 
focus as well as innumerable benign foci 
all over the body, including the irides. 

In cases of neurofibromatosis some- 
times the multiple manifestations of the 
disease, includirTg the pigment lesion, tend 
to follow the distribution of a nerve. In 
cases of malignant melanoma of the uvea 
the iris melanomas do not seem neces- 
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sarily to appear in the same quadrant or 
sector of the eye, indicating the same 
nerve distribution. 

Another conception of the multiple 
manifestation of melanomas is that some 
cancerigenic agent acts on the whole 
uveal tract causing a malignant melanoma 
at one site and more or less benign mela- 
nomas at other sites. There are similar 
occurrences elsewhere in the body. 
Among these can be mentioned cancerous 
lesions that occur simultaneously 
throughout the gastro-intestinal tract 
(mouth, esophagus, stomach, and rec- 
tum). Also, there may be papillomatous 
lesions over a wide area of the gastro- 
intestinal tract ; epitheliomatous lesions 
over the face with simultaneous and 
widespread multiple precancerous lesions, 
in which instance the cancerigenic agent 
is thought to be the actinic effect of the 
sun’s rays; in the mouth there may oc- 
cur multiple carcinomas and precancer- 
ous lesions that are thought by some to 
have a common cause in syphilis, in 
avitaminosis, or perhaps in the use of 
. tobacco. Lymphosarcoma may manifest 
itself for a long time at one site as a lo- 
calized tumor and later show multiple 
origins elsewhere. Both breasts and both 
ovaries may be simultaneously affected 
with cancer or precancerous lesions. The 
multiple origin of a retinoblastoma not 
only in’ the one eye but in both eyes is 
well known, and the primary site is 
malignant, whereas the secondary sites 
may be relatively benign. In all of these 
instances there seems to be some com- 
mon agent or factor at work producing 
tumor changes of varjdng degrees over 
a wide area of a particular system. Ver- 
hoeff has suggested that some substance 
may emanate from the main lesion caus- 
ing a localized proliferation of melano- 
blasts elsewhere in the uvea.® 

Two instances in which the main le- 
sion was in the iris or ciliary body and 


the lesser lesion in the iris serve to indi- 
cate certain characteristics. In the one 
case there was a malignant melanoma 
of the iris with four pigment freckles on 
the iris at the side opposite to the tumor. 
There were two small freckles on the 
fellow iris. The tumor was exised locally 
by Dr, John M. Wheeler and the micro- 
scopic diagnosis was malignant mela- 
noma. Seven years have now passed dur- 
ing which time there has been no recur- 
rence of the tumor nor have the pigment 
freckles, which were not excised, grown. 
This case bears out the fact that the 
freckles are composed of mature cells 
with little or no power of active growth. 
In the other case, a flat melanoma, meas- 
uring 1 by 3 mm., was noted in the pe- 
riphery of the iris during a routine exam- 
ination (fig. 7 a, plate 2). Presumably 
the lesion had been present for an in- 
definite length of time. Observations were 
made regularly every three to six months. 
Gonioscopic examinations, drawings, and 
photographs were made at varying inter- 
vals. No change was detected during the 
period of observation until after the pas- 
sage of eight years, when it was noted 
with the gonioscope that the anterior 
chamber angle could no longer be seen 
over the site of the tumor, indicating an 
increase in elevation. At the same time 
two freckles appeared on the iris above 
the main lesion. These had appeared in 
six months’ time. After two-and-one-half 
months more a third freckle appeared 
above the other two. The main lesion 
still measured 1 by 3 mm. The eye was 
enucleated. Microscopically, the tumor 
proved to be a malignant riiflanoma aris- 
ing apparently from the site of a benign 
melanoma (fig. 7 b). The pigment 
freckles were composed of more matured 
cells than was the main lesion and seemed 
to represent multiple origins of the tumor 
(fig. 7 c). They appeared coincidentally 
with the active groui;h of the main lesion. 
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Fig. 7 b (Reese). Microscopic section of iris melanoma shown in figure 7 a. This is a malignant 
melanoma apparently arising from the site of a benign melanoma. 

Fig. 7 c. Microscopic section through the freckle shown in figure 7 a. 
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Fig. 8 (Reese). A diffuse malignant melanoma of the choroid which has extended out of the 
globe at the posterior pole. There is a detachment of the retina and secondary glaucoma. 


which fact suggests that their appearance eraL A malignant melanoma of the uveal 
on the iris dndicates active or malignant tract is usually a localized tumor mass; 
growth of the main lesion. occasionally, however, it manifests itself 

as a diffuse lesion involving sometimes 
Relation of the iris melanomas to the entire uvea (fig. 8). It may also ap- 
malignant melanoma of the uvea m gen- pear as a diffuse lesion involving only a 



L:. ; 

Fig. 9 b (Reese). Microscopic section of above case (line in figure 9 a indicates site of section). 
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portion of the uvea, such as the iris (fig. 
9 a, plate 2, and fig. 9 b) and/or the 
ciliary body (fig. 6 b). The malignant 
melanoma occurring as a localized mass 
in the uvea, with benign melanomas else- 
where, seems to be the bridge or link 
between the usual type of localized malig- 
nant melanoma of the uvea and the dif- 
fuse malignant melanoma. The canceri- 
genic factor has its effect at a localized 
site alone (usual localized malignant 
melanoma of the uvea) and to a lesser 
degree elsewhere (malignant melanoma 
at one site and benign melanoma else- 
where), or in a diffuse manner over the 
uvea (diffuse malignant melanoma of 
uvea or iris and ciliary body, or ring 
melanoma). The ring nature of a mela- 
noma seems to be due in part to multiple 
diffuse origins as well as to implantation 
growths which logically occur around the 
filtration angle where disseminated tumor 
cells in the anterior chamber would tend 


to gather. An important difference be- 
tween a localized malignant melanoma of 
the uvea with benign melanomas else- 
where, and a diffuse and ring type of 
melanoma, is that the cancerigenic agent 
had a malignant effect at one site and a 
benign effect elsewhere in the one case 
and a diffuse, multiple malignant effect 
in the other cases. 

Conclusions 

A malignant melanoma of the uvea 
may be accompanied by a single or by 
multiple benign melanomas. Such in- 
stances represent multiple origin of the 
tumor, and the iris is a common site for 
the benign feature. AVhen the iris lesion 
•is seen clinically it is a diagnostic aid. 

I wish to express my appreciation of 
the assistance rendered by Miss Lilly 
Kneiske. 

6S5 West One hundred sixty-fifth 
Street. 
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SOLAR KERATOCONJUNCTIVITIS ASSOCIATED WITH AMBLYOPIA*^ 

Report of two cases 
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Summit, New Jersey 


Although no reports have been found in 
a study of the literature concerning 
amblyopia associated with the exposure 
of the eyes to ultraviolet rays, the wide- 
spread use of ultraviolet-producing lamps 
makes it likely that more cases similar to 
those presented in this paper will be re- 
ported or have occurred. 

Two brothers, J. H., and G. H., white, 
23 and 26 years of age, respectively, pur- 
chased a small, inexpensive carbon-arc 
lamp which consisted of a reflector with 
two exposed carbons. With this lamp, 
they gave themselves three 15-minute 
periods of irradiation within 48 hours. 
The exposure was made with the patients 
seated about three feet in front of the 
lamp, facing it, with no protection for 
the eyes and with the eyes kept open 
most of the time. 

Approximately six hours after the last 
exposure the patients complained of se- 
vere ocular pain, photophobia, and lac- 
rimation. On January 25, 1939, six hours 
after the onset of the symptoms they 
were admitted to the New York Eye and 
Ear InfirmarjL Examination of each pa- 
tient showed slight redness and swelling 
of the eyelids with marked blepharo- 
spasm. There was profuse lacrimation 
and moderate diffuse redness of the con- 
junctiva. When the corneas were stained 
with fluorescein, a diffuse stippling re- 

*From the New York Eye and Ear In- 
firmary. 

t Aided by a grant from the Ophtlialmologi- 
cal Foundation, Inc 


sembling superficial punctate keratitis 
was seen. Because of the intense photo- 
phobia and blepharospasm accurate de- 
termination of the visual acuity and satis- 
factory examination of the fundi could 
not be made. 

Symptomatic treatment was adminis- 
tered, consisting of mydriasis with 2-per- 
cent homatropine, cold bathing, the use of 
boric-acid ointment, analgesics, and seda- 
tives. 

The following day the patients were 
comfortable but vision was reduced to the 
perception of hand movements. Examinar 
tion of the fundi, while not entirely satis- 
factory, seemed to show no abnormality. 

Two days after admission the pain, 
photophobia, lacrimation, and redness 
had completely disappeared, but the vi- 
sion remained unimproved. A thorough 
fundus examination revealed nothing ab- 
normal. 

Peripheral visual fields were studied 
on the third day, January 28, 1939, using 
the Ferree-Rand perimeter. The vision of 
the first patient, J. H., was perception of 
hand movements. In testing his visual 
fields a l5-mm. white test object was used 
at 330 mm. with 7.5 foot-candles of 
illumination. The fields were reduced to 
a small temporal crescent in each eye 
(fig. 1.) On January 30th, the vision was 
the same and the fields unchanged. A 
light field was performed later on the 
same day, at which time vision had im- 
proved to the counting of fingers at 24 
inches in each eye. The light field showed 
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a bitemporal hemianopsia (fig. 2). 

On February 1, 1939, the vision was 
the same but the temporal crescents were 
larger when the visual fields were tested. 
The following day, vision had improved 
slightly and the visual fields had changed, 
the nasal field was beginning to be re- 
stored but there was still a large central 
scotoma (fig. 3). On the following day, 
February 3d, there was a return of vision 
(as tested with the pinhole) to R 20/100 
and L 20/40 and the central and peripher- 
al visual fields, as tested with the 3/330 
white test object, were almost normal. On 
February 6th, the visual fields showed in 
the right eye, a relative central scotoma 
for blue of 4 degrees, with a marked con- 
traction of the inferior temporal quadrant 
as tested with 1/750 white test object. 
The left eye showed a relative central 
scotoma for blue about 4 degrees and for 
green about 2 degrees with approximately 
normal fields (fig. 4). 

Homatropine refraction was per- 
formed, and when the patient was last 
seen on February 21, 1939, the vision was : 
R.E. — 4.00D. sph. =0= — .50D. cyl. ax. 
30° =20/20-2; L.E. -C.OOD. sph. = 
20/30; 300 mm. print could be read at 
140 mm. with each eye. 

The course of the second patient, G. H., 
and the visual-field changes paralleled 
those of his brother. On January 28 and 
January 30, 1939, the vision was reduced 
to perception of hand movements in each 
eye. The visual fields as tested with the 
25-mm. white test object at 330 mm. 
showed only a temporal crescent to be 
present (fig. 5). The light fields taken on 
January 30, 1939,' did not show the 
hemianopsia that was seen in the first 
patient but were more uniformly con- 
tracted. On February 1, 1939, vision was : 
R.E., the ability to count fingers at 8 
inches ; L.E., finger counting at 14 inches. 
The visual fields were quite uniformly 
and markedly contracted, but no central 


scotoma was demonstrated with the size 
test object used (fig. 6). By February 3, 
1939, the vision (as tested with the pin- 
hole) was; R.E. 20/40—1 and L.E. 
25/30; the central and peripheral fields, 
as tested with the 3/330 white test object, 
were almost normal. On February 6, 
1939, the visual field showed an abso- 
lute central scotoma for green of 2 de- 
grees in each eye and normal central 
fields as tested with the l/^SO white test 
object. 

With the correction which the patient 
was wearing (R.E. — 2.2SD. sph. O 
-.25D. cyl. ax. 90°, and L.E. -2.25D. 
sph. =C= — .50D. cyl. ax. 90°), his vision 
was 20/20 in each eye. 

In both .patients, the general physical 
and complete neurologic examinations 
(except for the visual findings) showed 
no abnormalities. Roentgenograms of the 
accessory nasal sinuses and sella turcica 
were normal. Complete blood counts and 
urinalyses were within normal limits. 
The blood Wassermann reactions were 
negative. 

Repeated fundus examinations, includ- 
ing one made with the binocular ophthal- 
moscope and with the red-free filter, 
showed nothing abnormal. 

Comment 

The carbon-arc lamp is a convenient 
source of ultraviolet radiation., This radi- 
ation depends upon the amount of current 
used and the type of carbon that is em- 
ployed. The neutral (pure carbon) core 
carbon arc is rarely used. Carbons 
pregnated with “rare earth” oxides ; 
yttrium and the like,^ iron oxide, cal- 
cium oxide, and strontium — are used. In 
order to obtain sufficient radiation foe 
effective therapeusis a lamp must be one 
of high amperage. In general, carbon-arc 
lamps give off radiations from 2,200 to 
40,000 A.U. 

For ordinary purposes it may be con- 
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Fig. 1 (Berens and McAlpine). Mr. J. H., aged 23 years. Date: January 28, 1939. Vision without 
correction : R.E., hand movements ; L.E., hand movements. With correction: R.E., fingers at one 
foot; L.E., fingers at one foot. Correcting lenses were worn during the test. Size of test object: 
R.E., 15 mm. ; L.E., IS mm. Illumination was 7.5 foot-candles. 

Fig. 2, Mr. J. H. Date: January 30, 1939. Vision without correction: R.E., hand movements; 
L.E., hand movements. Size of test objects: R.E., 15 mm./330; L.E., 15 mm./330. Illumination 
was 7.5 foot-candles. 



Fig. 3 (Berens and McAlpine). Mr. J. H. Date: February 2, 193_9. Vision without correction: 
R.E., fingers at 2 inches; L.E., fingers at 3 inches. Size of test objects: R.E., 10 mm./330; left 
eye, 10 mm./330. Illumination was 7.5 foot-candles. 

Fig. 4. Mr. J. H. Date: February 6, 1939. Vision without correction: R.E., fingers at 2 inches; 
L.E„ fingers at 2 inches. Size of test objects: right eye, 15 mm./330; left eye, IS mm./330. 
Illumination was 7.5 foot-candles. 



Fig. 5 (Berens and McAlpine). Mr. G. H., aged 26 years. Date: January 28, 1939. Vision with 
correction: R.E., hand movements; L.E.,.hand movements. Size of test objects: R.E., 25 mm.; 
L.E., 25 mm. Illumination was 7.5 foot-candles. 

Fig. 6. Mr. G. H. Date: February 1, 1939. Vision without correction: R.E., fingers at 8 inches; 

inches. Size of test objects: R.E., 15 mm./330; L.E., IS mm,/330. Illumination 
was 7.5 foot-candles. 
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sidered that radiations about 15,000 A.U. 
(infrared rays) are totally absorbed by 
the media of the eye. Below this the 
amount reaching the retina gradually in- 
creases, according to Hartridge and Hall, 
until at 9,000 A.U., 90 percent is trans- 
mitted. The high transmissibility is main- 
tained through the visible spectrum, un- 
til 4,000 A.U. is reached, when absorp- 
tion by the lens begins again. Absorption 
by the lens increases until at 3,200 A.U. 
transmission to the retina ceases.^ It has 
been estimated that approximately 3 per- 
cent of the total heat incident upon the 
eye reaches the retina. 

Another factor that determines the 
amount of incident energy to reach the 
retina at any one point is that of concen- 
tration. This depends upon the size of the 
source of energy and upon the dioptric 
system of the eye; the smaller and more 
concentrated the source the greater the 
concentration of energy at the retina in 
any one spot. Thus, retinal damage may 
occur without injury to the structures, of 
the eye anterior to it. 

The retina may be affected by light in 
one of three ways : There may be the sen- 
sation of vision; there may be a thermal 
effect; and there may be a chemical or 
abiotic effect. It may readily be seen how 
the first two take place, but the mecha- 
nism by which the latter occurs is more 
obscure. For practical purposes only rays 
below 3,000 A.U. may be considered 
abiotically active,® and it has been shown 
that no rays below 3,000 A.U. reach the 
retina. However, it has been demon- 
strated by Duke-Elder^ that the abiotic 
effect in the retina can occur. It is proba- 
ble that if this is caused by direct abiotic 
action tlie retina may be sensitized to rays 
longer than tliose to which it usually re- 
sponds. Or it may be, as Birch-Hirsch- 
feld® suggests, that the changes are the 
result of an overstimulation of the physi- 
ologic mechanism of vision. 


The literature concerning ultraviolet 
irradiation of the eyes is not extensive. 
Lear® reported three cases of ophthalmia 
due to exposure to ultraviolet rays. He 
found a definite latent period (within 24 
hours) between the time of exposure and 
the onset of the symptoms of pain and 
photophobia. The retina did not appear to 
be damaged in his cases. 

Four cases of central retinitis from 
looking at a solar eclipse were reported 
by Makarov.’ He found that the scotomas 
appeared within 15 minutes, whereas the 
latent period in electric ophthalmia was 
much longer. In a detailed review of the 
literature, and a study of 11 cases caused 
by the solar eclipse in 1912, IClang® found 
that in half of the cases there were cen- 
tral or paracentral scotomas, with denser 
central portions. He found that the oph- 
thalmoscopic findings were not propor- 
tional 'to the visual disturbances, there 
being cases with scotomas but no fundus 
changes, and vice versa. 

Epeleers® made an exhaustive study of 
13 cases of eclipse blindness during the 
summer of 1912. In 6 of these he found 
a ring scotoma, and in 11 there was a 
slight enlargement of the blind spot. 

Four patients under observation by 
Carmazza’® showed, following observa- 
tion of a solar eclipse, dark red maculas 
with radial gray striations, round white 
spots, and grayish surrounding retina. 
In three of the four cases all symptoms 
disappeared in a short time. 

Ultraviolet irradiations of the eyes of 
rats by Reichling’’ produced severe reac- 
tions in the structures of the eye anterior 
to the retina but no mention is made of 
retinal changes. 

Similar irradiation of rabbits’ and 
guinea pigs’ eyes by Rohrschneider’® pro- 
duced only corneal and lens changes. 

It is probable, because of the relative- 
ly short exposure, that in the two cases 
reported in this paper temporary fuhc- 
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tional changes in the retina or visual 
pathways resulting in contraction of the 
visual fields and temporary amblyopia 
were the result of the thermal action of 
the carbon-arc light. That this type of 
ultraviolet lamp may be sold over the 
counter without goggles or sufficient 
warning concerning the danger to vision 
is a condition which should be considered 
in the interest of the conservation of 
vision. 

Summary 

1. Two brothers were exposed, to an 
open carbon-arc lamp for three 15-minute 
periods within 48 hours. 2. Following 


this, vision was reduced to the perception 
of hand movements and the visual fields 
to a temporal crescent in each eye. 3. 
There was gradual recovery in the course 
, of 11 days, both of visual acuity and 
visual fields. 4. Consideration of effects 
of ultraviolet radiation make it probable 
that the contraction of the visual fields 
and temporary amblyopia in these pa- 
tients were caused by the thermal effect 
of the carbon-arc lamp. 

25 East Seventieth Street. 

129 Summit Avenue, 

Summit, New Jersey. 
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LESS EVIDENT CAUSES OF LOWERED ACUITY IN SENILITY* 


Including a Discussion of a Case of Endothelial Dystrophy as the Cause of 
Bullous Keratitis by F. H. Verhoeff, M.D., Boston 


Ralph I. Lloyd, M.D. 
Brooklyn, New York 


Only those who have used the binocu- 
lar corneal microscope of Csapsky, with 
its weak, diffuse illumination, can ap- 
preciate tlie genius of Gullstrand, who 
used the same binocular and by adding 


It revealed details of corneal diseases 
that had previously escaped observation 
and diagnosis. Most of these triumphs 
concern younger persons, but the degen- 
erative conditions of the postcorneal 



Fig, 1 (Lloyd). Myopia of 6 diopters. Vision but little affected. Tension at 
times a few points above the high limit. The fibrin bits are numerous and, although 
they appear here as if limited to the central zone, are easily seen everywhere if 
the light is shifted. 


the slit of light made the instrument next 
in importance to the ophthalmoscope. 

* Read before the American Ophthalmological 
Society at Hot Springs, Virginia, June, 1943. 


endothelium are peculiar to older pa- 
tients. 'Pigmented dots in varying num- 
ber may be seen upon the posterior cor- 
neal surface of many older patients by 
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Fig. 2 (Lloyd). Cornea farinata. Hyperthyroid, appearance sudden, moderate effect upon 
the vision. Lens changes followed in a few months. 


rctroillumination, but the eyes function 
well and the patient enjoys good vision. 
These deposits may increase in number 
or change in character, especially after 
cataract extraction, but even then cause 
no fears for the future of the eye. In 
some cases, with profuse discrete de- 
posits, there is lowered acuity and occa- 
sionally slight rise of tension. After suc- 
cessful trephinings, pigmented bits are 
deposited in large numbers on the pos- 
terior corneal and lenticular surfaces, 
witli formation of synechiae and, al- 
though tlie distance vision may fall per- 
ceptibly, reading ability may be satisfac- 
lor}\ Forward movement of the lens and 
early cataractous changes are associated 
features, but the source of the deposits is 


unexplained (figs. 1, 2, 3). A cloud of 
pigmented bits is an unfavorable omen 
in cases of diabetes, hyperthyroidism, or 
presenility.^ An advanced state of this 
form of postcorneal pathology is the 
cornea guttata which Vogt asserts is the 
early stage of Fuchs’s dystrophy.^ This 
slitlamp picture is very clear, showing 
droplets and pigmented bits on the pos- 
terior surface and an increase in the 
number of Henle’s warts.^* ^ There seems 
to be an endothelial degeneration which 
allows the aqueous to seep into the deeper 
layers of the cornea with subsequent 
trophic changes that feature Fuchs’s 
dystrophy. The epithelium becomes 
edematous, sensation is lowered, and the 
cornea cannot withstand the ordinary ex- 
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posure of daily life. Minute pockets of under the microscope and found the en- 
fluid in the edematous epithelium tend to dothelial defects which permitted aqueous 
coalesce, forming blisters that become in- infiltration into the corneal stroma, 
fected when the cover is lost, and the eye Dr. Verhoeff has sent me the follow- 
is ruined unless new tissue is formed be- ing description of an unpublished case of 



Fig. 3 (Lloyd). Slitlamp view of cornea guttata in a woman aged 74 years. Moderate 
reduction of vision, eyes uncomfortable. 


neath the epithelium.®’ ®’ ® Protective de- epithelial dystrophy in which he exam- 

vices may prevent ulceration and second- ined the eye microscopically 17 years 
ary infection, but, in any event, vision is ago : “The patient, then aged 75 years, 

very poor. In the early stage these pa- was brought to me in 1926 by a young 

tients may say vision is poor upon awak- colleague. The left eye showed a typical 

ening but improves after being up and picture of Fuchs’s epithelial dystrophy, 

about. This improvement is due, appar- Its vision was markedly impaired, and 
ently, to massage of the edematous epi- there were mild symptoms of irritation, 
thelium by the upper lid. As is well The other eye was slightly, if at all, af- 
known, each of these cases is one of po- fected. The irritation increased, and, 
tential glaucoma. Vogt studied such eyes finally, about six months .later, became 
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so severe that my colleague removed the 
left eye and sent it to me. for microscopic 
examination. 

“A median vertical section of the cor- 
nea showed these changes; From the 


and, where covered with 'endothelium,’ 
was sharply defined. Near the center of 
the cornea, for a stretch of 3 mm., the 
'endothelium’ was entirely absent, and 
here the surface of the new layer of 



Fig. 4 (Verhocff), Section of cornea. Case of epithelial dystrophy. Upper periphery of 
cornea, showing small warts on Descemet’s membrane and small defects in the abnormal 
endothelium. Elsewhere the changes were different and much more marked. 


peripherj" above, for a distance of 0.75 
mm. Descemet’s membrane was slightly 
thickened and showed many warts, most 
of diem small. Beneath it the ‘endo- 
thelium’ was greatly altered, and in 
minute areas, absent (fig. 4). Elsewhere 
there were no warts. At the peripherj'^ 
below, the ‘endothelium’ was completely 
absent for a distance of 0.75 mm. Be- 
hind most of the cornea, an additional 
layer of Descemet’s membrane had been 
formed, about one half the thickness of 
the old. This was composed of an almost 
transparent substance that stained feebly 


Descemet's membrane was fuzzy. Else- 
where tlie new membrane was largely 
covered with ‘endothelium’ which, how- 
ever, was abnormal in that the nuclei 
were scanty, thin, and elongated. Proba- 
bly the ‘endothelium’ had previously been 
lost here, and then poorly re-formed. 

"On the anterior surface of the cornea, 
the epithelium was intact but, just below' 
the center, w'as characteristically thick- 
ened as in bullous keratitis, and separated 
from Bowman’s membrane in the form 
of a large flat bleb. Here, immediately be- 
neatli Bowman’s membrane, were tw'o 
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nodules, produced by proliferation of the 
corneal corpuscles. Each was about 0.25 
mm. in diameter, and 0.12 mm. in thick- 
ness. In this region, in the middle layers 
of the stroma, there were a few fairly 
large blood vessels. From the corneal 
limbus below, fine vessels had extended 
for a distance of 0.75 mm. between the 
epithelium and Bowman’s membrane — 
the merest trace of beginning pannus de- 
generativus. 

“The eye showed no evidences of glau- 
coma — there were no peripheral anterior 
synechiae, nor was there the slightest cup- 
ping of the optic disc. The retinal gang- 
lion cells were intact. The choroid showed 
very slight sclerosis of its vessels, and 
insignificant infiltration with lympho- 
cytes. Otherwise the eye was normal ex- 
cept for common senile changes ; notably, 
h)'aline degeneration of the ciliary proc- 
esses, and marked proliferation and de- 
generation of the pigment epitlielium be- 
hind the macula. 

“From these findings, I attributed the 
epithelial dystrophy to the changes in and 
loss of the corneal ‘endothelium.’ The 
‘endothelial’ changes seemed to me analo- 
gous to senile changes of the pigment 
epithelium. First there had occurred 
senile hyperplasia of the ‘endothelium,’ 
producing in places a new layer on Desce- 
met’s membrane, and then degenera- 
tion with final denudation. No doubt, 
even before the denudation occurred, the 
altered ‘endothelium’ permitted the aque- 
ous to permeate the cornea and affect the 
epithelium.* Finally the process led to 
bullous keratitis with secondary vascu- 
larization of the cornea. This case proves 
that formation of warts is not essential 
to the process — the hyperplasia of the en- 
dothelium may produce, not warts, but 


* D. G. Cogan (Arch, of Ophth., 1941, p. 
9+1) has satisfactorily explained how, under 
such conditions, vesicles and bullae are formed. 


duplication of Dcscemet’s membrane. In 
this connection it is to be noted that just 
as colloid excrescences of the pigment 
epithelium may occur in young adults, so 
may cornea guttata. Whether the latter 
always ultimately produces epithelial 
dystrophy, I do not know, but certainly 
many years may elapse before-it does so. 
Of course, the epithelial dystrophy is pro- 
duced neither by warts nor by duplica- 
tion of Descemet’s membrane, but by the 
associated alteration of the ‘endothelium,’ 
and by this alteration only when it has 
become severe. No doubt, no two cases 
would be exactly alike in respect to the 
endothelial changes. The important fact 
is that epithelial dystrophy is produced by 
a degenerative change in the endothelium. 
Usually, this can be regarded as abio- 
trophic, even when the eye is not other- 
wise senile, but probably in some cases it 
is secondary to other changes in the eye. 
Any type of cataract operation injures 
the endothelium, mpre or less. In some 
cases, for unknown reasons, the injury 
is never fully repaired and epithelial dys- 
trophy results. In some ' cases, the epi- 
thelial dystrophy is probably due to per- 
sisting contact of the vitreous and cornea. 
The reason why ‘endothelium’ is inclosed 
in quotation marks is because it is not 
really endothelium but ‘mesenchymal 
epithelium.’ ’’ 

Only the early stages of Fuchs’s dys- 
trophy are likely to escape notice. The 
first objective signs are anesthesia of the 
cornea with edema of the surface epi- 
thelium. Which comes first is a question, 
but the patient’s attenion is attracted by 
fading vision. There are no early charac- 
teristic symptoms of this syndrome but 
it is rarely seen in satisfactorily function- 
ing eyes. The stubborn and troublesome 
group of symptoms usually diagnosed 
chronic catarrhal conjunctivitis, requires 
careful study to avoid missing early 




reproduced this condition in animals by 
irrigating the anterior chamber, but that 
cannot explain the occurrence after cata- 
ract operation, when no irrigating has 
been done, irrespective of the type of op- 
eration. 

Slitlamp study is a part of the routine 
before cataract surgery, and if cornea 
guttata is found, the operation should be 
performed with prcliminaiy- taking of the 


should follow. If, later, this eye develops 
the characteristic changes of dystroph}' 
with elevation of tension, the second eye 
should be operated on, despite the gloomy 
outlook, unless the changes in the corneal 
surface have already appeared. Measures 
to overcome rise of tension should be 
undertaken on the slightest provocation. 
Fortunately, many of the patients who 
have bedewing of the posterior corneal 
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surface, escape further trouble. In some, 
the changes are unilateral, at least for 
some years. It may seem that too much 
stress is placed upon the tension element, 
but the onset is so gradual that it may be 
overlooked at the time when treatment 
can give results. 

A very similar corneal dystrophy occurs 
after cataract surgery (fig. 6). Whether 
this is latent Fuchs’s dystrophy stirred 


of fundus lesions escape the hand-scope 
now in common use. Red-free light and 
binocular ophthalmoscopy supply useful 
details in certain cases, but it would seem 
as if the limit of efficiency had been at- 
tained in this particular direction. 

Until direct examination was made the 
easier of the’ two methods, there was 
room for difference of opinion as to 
many fundus cases. The -better instru- 



Fig. 6 (Lloyd). Epithelial dystrophy after operation for cataract. Advanced stage. 
Patches of edema with large irregular bleb. 


into activity, or whether it arises de novo 
after operation, is not yet clear. Dr. Ver- 
hoeff’s comment on this question is most 
illuminating and practical. 

The ophthalmoscope came into use in 
1851. It made ophthalmology a specialty 
and became at once the most important of 
our diagnostic instruments. About 25 
years ago, the electric lamp was arranged 
for its illuminating system, making such 
an effective instrument that only details 


ment and the pathologist have cleared up 
many hindrances to correct diagnosis) but 
many eyes with unusual lesions do not 
come to the laborator 3 '’, so our knowledge 
is not so positive as we would like. It 
behooves us to collect and compare our 
case reports, in order to create a reliable 
and informing literature. 

An unobtrusive fundus picture seen 
among our older patrons is ushered in by 
high reflexes in the macular area (fig* 7)* 
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The choroid looks “meaty” and the ret- 
inal capillaries are tortuous. The vision 
may be almost normal, although to the ex- 
aminer’s eye the retinal surface throws a 
sheen like watered silk. The binocular 
ophthalmoscope will show the uneven 
surface of the retina as the finer vessels 
cross the affected area. When the sheen 
is very strong, the vision falls and red- 
free light shows this flare to be a lacy 
film in the retina. A few of these eyes 
under observation have developed a hole 
in the macula after slight accidents or 
spontaneously. 

This condition has been seen in dia- 
betes, and vitamins A and B seem to be 
of definite value. They were prescribed 
to supply the deficit occasioned by elim- 
ination of starch and sugar from the diet 
and the diabetic’s inability to use fats. 
Other patients get along as well with or 
without vitamins. I do not know of any 
eyes of this type examined by the oph- 
thalmoscope and later by the pathologist. 
Judging from Kuhnt’s description® and 
the later appearance of the hole in the 
macula in these cases, this is probably 
the rarefying atrophy of the retina he 
described. While this change is going on, 
it is not unusual to see a thinning of the 
tapetum in the nasal fundus, exposing 
the deeper choroidal vessels with early 
r sclerotic changes here and there. 

Another senile change in and about the 
macula is the appearance of small pig- 
mented spots in the macula some time 
after the patient has complained of a 
feather or a “bug” near the fixating point. 
At first, the annoyance occasioned is out 
of proportion to the effect upon the pa- 
tient’s ability to read test type, but later 
a definite scotoma appears with corre- 
sponding loss of vision. It is doubtful if 
the pigment spots which eventually may 
be ver}' clearly seen in the macula are 
causing the loss of vision; they may 
rather be an indication of disease in the 


pigment layer and in the rods and cones, 
of which process the pigment is a by- 
product. Both eyes are usually affected 
but the disease may appear in one eye 
first or make more rapid progress there. 
This condition has occurred in patients 
with failing memory, mental and physical 



Fig. 7 (Lloyd). Fundus of- an elderly person 
"with retinal reflexes, tortuous finer vessels in 
macular area .and "meaty" choroid. After a 
slight head bump, the hole in the macula ap- 
peared. 

deterioration usually called “softening of 
the brain.” Similar macular defects occur 
in cases of cataract. If the lesions develop 
after the operation, the loss of central 
vision may precede the objective signs. If 
the defects are found after a successful 
cataract operation, the question may arise 
whether they are also present in the eye 
that has not been operated upon. The 
light-projection test will not decide this, 
but the patient must always be given the 
benefit of the doubt. 

The original technique of perimetry 
was so tedious and the value of colored 
test objects so questionable that the natu- 
ral preference for objective evidence led 
to relegation of the procedure. 

Bjerrum introduced his system of 
quantitative perimetry and campimetry 
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Fig. 8 (Lloyd). Patch of degeneration in 
optic nerve of an aged person (Fuchs. Arch, 
f. Ophth., 1920, V. 103. Ucber senile Veran- 
derungen des Sehnervens). 

with serial white test objects in 1889, but 
some years passed before the idea 
reached us. The first Bjerrum scotoma 
reported in our ophthalmologic literature 
is the work of Dr. Harry Friedenwald in 
1902. Dr. Luther Peter’s campimeter im- 
posed a practical demonstration that the 
field defects of glaucoma had been missed 
entirely because the profession insisted 
upon using the perimeter for purposes it 
could never satisfy. The Bjerrum method^ 


placed glaucoma diagnosis upon a scien- 
' tific basis and provided a practical tech- 
nique for general use. 

Perimentry is of greatest value in 
demonstrating and localizing lesions be- 
hind the globe. Lesions anterior to the 
optic thalamus have an effect upon the 
optic disc, but the farther back the lesion, 
the later does the atrophy appear. There 
are diseases along the optic pathways be- 
hind the globe which have no effect upon 
the disc but few of these belong to the 
group we are discussing. 

Although the effects of entanglement 
of the chiasm under tension in the circle 
of Willis have been well studied in pitui- 
tary disease, this peculiar complication 
was more recently recognized in tumors 
of the brain with distention of the third 
ventricle pressing upon the chiasm from 
above.^® Demonstration of local pathology 
in the optic nerves of older patients and 
the pernicious effects of pressure by 
sclerosed members of the circle of Willis 
was the work of Fuchs and Liebrecht.^^’ 
Fuchs examined the optic nerves and 
chiasms of a group of old persons and 
found amyloid deposits among the nerve 
bundles, patches of fibrosis in tlie nerves, 
and pressure damage at the inner margin 



Fig. 9 Fig- 10 

Fig. 9 (Lloyd). Showing the optic nerves under pressure by ophthalmic arteries at 
entrance of optic foramen. Arrow points to anterior communicating artery which may indent 
the chiasm and damage the papillomacular bundle crossing (from Liebrecht. Sehnerve und 
Arteriosclerose, Arch, f . Augenh., 1902, v. 44) . 

Fig. 10. Left, temporal section of optic nerve damaged by pressure of ophthalmic artery. 
Right, optic nerve divided by pressure of rigid carotid and ophthalmic arteries (from 
Liebrecht. Arch. f. Augenh., 1902, v. 44). 
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of the optic foramen where the nerve was 
pressed against the fibrous margin of the 
canal entrance by the sclerosed ophthal- 
mic artery. Liebrecht made extensive 
studies along the same lines and found 
the patchy degeneration in the nerves be- 
tween the chiasm and the globe (figs. 9, 
10). He also found the damage described 
by Fuchs at the entrance of the optic 
nerve into the optic canal, and advanced 
changes where the anterior cerebral ar- 
tery and the ophthalmic artery, branching 
from the carotid, had indented the nerve 
near the chiasm. The one thing we lack 
is a systematic examination of such eyes 
in life as well as the pathologist^s report. 
There are none of these available, so far 
as I know, and we are not in a position 
to say that a certain visual-field defect in 
an older person is caused b}^ a certain 
patch of sclerosis in the macular bundle 
of an optic nerve or pressure of a scle- 
rosed artery at a certain place in the 



Fig'. 11 (Lloyd). Vision with correction 
lS/30 and 15/20 despite very contracted fields. 
Fundus negative except the ordinary changes 
of vascular sclerosis in moderate degree. 

cranium near the chiasm. Comparison of 
field defects in pituitar}^ disease, chiasmal 
arachnoiditis, and brain tumors with 
those found in old people explain many 
cases formerly quite blank. Older people 
often complain of difficult vision but may 
read Snellen and Jaeger test t3^pe very 
satisfactorily. The fundus gives no clue 



Fig. 12 (Lloyd). Contracted fields with central scotomas in older persons. 
Vision 10/50 and 10/200; 10/70 and 10/100. 
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whatever but the visual fields are very 
much contracted and the blind spots en- 
larged (figs. 11, 12), These patients are 
usually angiosclerotics and not infre- 
quently are victims of vascular accidents 



Fig. 13 (Lloyd). Left homonymous hemi- 
anopia came on during sleep without other com- 
plaints than difficult vision. O.U. 20/20 less a 
few letters with correction. One degree white 
test object. 

later. Central vision may fail later and 
then, in addition to the contracted fields, 
there is a central scotoma extending from 
the blind spot to and including the fixat- 
ing area, later to break through to the 
periphery, above or below the blind spot. 
The sclerosed ophthalmic artery pressing 
against the optic nerve may explain the 
constriction of the field, but the most rea- 
sonable explanation of the bilateral cen- 
tral scotoma is a patch of sclerosis in the 
center of each papillo-macular bundle. 
The cases with progressive atrophy of 
the nerve of one or both eyes would fall 
into the group of lesions caused by pres- 
sure of the carotid artery and its branches 
or to extensive degenerations extending 
up or down in both optic nerves. 

Knapp^^ has discussed another phase 
of this condition with atrophy of the op- 
tic nerve, bizarre field defects, and cup- 
ping of the discs but without elevation of 
tension. This problem vexed von Graefe 
and Donders, who did not have reliable 
tonometers nor local anesthetics. When 
tension was evident to the fingers, it was 
called glaucoma simplex, but otherwise 


it became cupping of the disc with ambly- 
opia. Bjerrum demonstrated that careful 
field taking in many of these cases re- 
vealed the typical defects of glaucoma 
despite the low tension. Effort has been 
made to show sclerosis of the circle of 
Willis by the X ray, but the results are 
not satisfactory as yet. 

Hemianopias caused by vascular acci- 
dents behind the thalamus have been 
studied in life and also in the laboratory. 
They have been consistently overlooked 
in practice since the practical Bjerrum 
technique came into use, because of the 
fixed idea that these defects are rare and 
cannot exist unless the patient has been 
seriously ill, or has lost much of his vi- 
sion. Hemianopias due to lesions in the 
right optic radiation behind the thalamus 
can occur without loss of central vision, 
without illness, and with little inconveni- 
ence to the patient except that he cannot 
see well but does not known why. Any 
patient who has been in coma from what- 
ever cause (uremia, apoplexia, sleeping 
sickness, difficult nitrous oxide anes- 
thesia, “or carbon-monoxide poisoning), 
especially an older person, may upon 
awakening complain vaguely of his -vi- 
sion, which should occasion a field study. 
The most common apoplexies concern the 
arteries of the internal and external cap- 
sule, but hemianopia is not a symptom of 
this anterior lesion. The most common 
hemianopias are due to lesions of the 
branches of the posterior cerebral artery. 
Lesions of the Sylvian artery may pro- 
duce aphasia and disturbances of mem- 
ory, but there will not be hemianopia 
unless the deep terminal branches are also 
involved. It is most desirable that we 
add to our clinical knowledge of lesions 
involving the optic radiation and its cor- 
tex; the greatest need, however, is to 
make our literature truly scientific by 
thorough study of the fields and vision 
of older patients in institutions where 
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autopsies .are permitted and where there 
is an adequate staff of special examiners. 
At this time, all of our institutions lack 
sufficient help, but the return of peace may 
permit resumption of the many avoca- 
tional activities of our medical men, of 
which the public knows nothing. 

I would like to emphasize the statement 
that hemianopias are not uncommon. 


that they occur • without serious illness, 
and that the patient’s complaints may be 
vague and seemingly unimportant. The 
vision may be 20/20, or nearly so, and 
any vascular incident, however insignifi- 
cant, should suggest study of the visual 
fields. 

14 Eighth Avenue. 
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General considerations 

Cancer of the eyelid is a frequent dis- 
ease. In a group of 2,601 patients suffer- 
ing from cancer of the skin in one form 
or another and treated at the Pittsburgh 
Skin and Cancer Foundation, 239 had 
cancer of the eyelid. Thus, in an un- 
selected group of patients suffering from 
skin cancer, cancer of the eyelid occurred 
in 9-f- percent of instances. 

Like tumefactions in any other loca- 
tion, cancer of the eyelid presents its own 
particular problems. These include that 
of diagnosis, of prognosis, and of thera- 
peutic approach. It is the last-mentioned 
consideration, however, which most in- 
terests both patient and physician and 
affects the problems of diagnosis and 
prognostication. 

The goal of treatment is the complete 
eradication of the new growth. This is to 
be accomplished in the shortest possible 
time, with the least amount of incon- 
venience to the patient, and with as little 
damage as possible to the eyeball, the tear 
ducts, and to the lids themselves, so as 
not to interfere with the ease, comfort, 
and function of all these structures. To 
take care of all of these contingencies it 
is of inestimable value that a variety of 
procedures is available for the purpose 
of complete destruction of a new growth. 

These procedures include both surgical 
and nonsurgical methods. Surgical pro- 
cedures consist of: 1. Ordinary excision. 

* From the Pittsburgh Skin and Cancer 
Foundation. 


2. Removal with the so-called radio-knife. 

3. Destruction of the tumor by electro- 
desiccation or electrocoagulation. 

The nonsurgical field offers : 1. A va- 
riety of modalities of X ray: a. Super- 
ficial. b. Contact. 2. Radium : a. Topical 
application, b. Insertion of emanation or 
radium needles. 

Purpose of communication 

The purpose of this communication is 
to discuss the methods of treatment and 
to endeavor to show both by illustration 
and statistical evaluation the irrefutable 
fact that it is not a particular method of 
treatment which determines the ultimate 
result, but that, in the final analysis, it is 
the adaptation of a procedure to the pa- 
tient rather than the opposite which must 
be foremost in the mind of the physician. 

In the accumulation of the material for 
this report only 125 of the 239 cases were 
finally chosen, chiefly because of incom- 
plete histories and the absence of follow' 
up. Although this number is small, it 
serves to emphasize the previously stated 
therapeutic axiom. 

Anatomic considerations 

Delineation of the scope of the loca- 
tion of eyelid cancer was accomplished by 
the utilization of the fact that adipose 
tissue is not found ordinarily in eyelid 
structure. 

Eyelids comprise the two thin movable 
folds of skin and mucous membrane m 
front of the eyeball and are placed there 
for such protection as they may offer 
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against injury, foreign bodies, light, and 
the like, this protection being accom- 
plished by their closure. Eyelids are com- 
posed of the following structures:' The 
skin, areolar tissue, fibers of the orbicu- 
laris oculi muscle, tarsus, tarsal glands, 
and the mucous membrane, the conjunc- 
tiva itself. The upper eyelids contain, in 
addition, the aponeurosis of the levator 
palpebrae superioris "muscle. The skin 
covering the eyelids is very- thin and ex- 
tremely flexible. The junction with the 
mucous-membrane layer of the palpebral 
conjunctiva is more acute than are simi- 
lar junctures at the vermilion border of 
the lips and about the mucocutaneous 
junction of the external genitalia and the 
anal orifice. However, this mucocuta- 
neous “seam” of the eyelid does not seem 
to be as frequently the site of malignant 
cellular changes as are those in the other 
locations. Within the skin itself we find 
the usual appendages, sweat and seba- 
ceous glands, hair follicles from which 
grow lanugo hairs, and also the short, 
thick outward-curving cilia. The subcu- 
taneous tissue is referred to as being 
areolar. It ds loosely and delicately con- 
structed and, as previously stated, it does 
not ordinarily contain fat, and is thus 
used as definitive in determining the ex- 
tent of the eyelids themselves. 

Likewise tire palpebral commissures, 
both inner and outer canthi, are impor- 
tant delineating landmarks. Tumors lo- 
cated at the inner canthus, one of the 
most common sites of eyelid cancer, were 
found to extend over the side of the 
bridge of the nose rather than to extend 
toward the tarsal plate of the eyelid. Here 
again it was noted that the thin loose 
areolar skin without fat marked the scope 
of tire rigid portion of the eyelid as it 
extended over the bridge of the nose. 
Thus, to recapitulate, cancer of the eye- 
lid was considered as such when it was 
apparent that it arose from that portion 


of the skin and mucous-membrane fold 
which contained no fat in the subcu- 
taneous structures. 

Cancer may occur at any portion of 
the eyelids, upper or lower, or at the 
inner or outer canthi. The distribution of 
cancers -nn the 125 patients under con- 
sideration was as follows : 17 on the up- 
per eyelid, 47 on the lower eyelid, 52 at 
the inner canthus, and 9 at the outer 
canthus. 

Morphologic considerations 

The tumors varied considerably in 
their appearance. Some were but small 
nodules which protruded from an un- 
altered skin surface, enlarged very 
slowly, and could be recognized as can- 
cers only by the fact that they were ex- 
tremely hard. Some of the tumors were 
similar to those just described and varied 
only because of the atrophy of their cov- 
ering epidermis. In some instances the 
normal skin tone was replaced by a waxy 
sheen which was soon recognized as be- 
ing as pathognomonic as the stony hard- 
ness of caroinoma. In a number of in- 
stances the surface of the tumor was 
traversed by newly formed telangiectasia. 
Another type of tumor surface appeared 
studded by warty excrescences. In this 
type, usually because of the difficulty of 
removing the accumulated soiled epider- 
mal debris, the lesion was discolored, 
grayish black, or it assumed a completely 
darkened appearance. In some of the 
tumors localized necrotic areas were pre- 
dominant features. One or more small or 
large, deep or shallow, and usually un- 
even ulcerations were present, covered by 
a loosely glued various-colored encrusta- 
tion. In the larger tumors, where localized 
cellular death had assumed larger pro- 
portions, the entire tumor area was at 
times destroyed, and the encrustation hid 
from view the base of the entire ulcer. 
Dependent on the amount of bleeding 
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Figs. 1 to 22 (Hollander and Krugh). Tumors of the eyelid. 

Fig. 1. A fleshy carcinoma of the lower eyelid, showing warty excrescences on the surface. 

Fig. 2. A somewhat rapidly growing carcinoma of the lower eyelid, deeply infiltrated, hair- 
matrix-cel! type. 

Fig, 3. A small epidermoid carcinoma of the upper eyelid. This tumor metastasized through 
the lymphatics and death resulted from this metastasis. 

Fig. 4. An extensive hair-matrix type of carcinoma of the upper eyelid. 

Fig. 5. An extensive epidermoid carcinoma which began at the inner can thus. 

Fig. 6. A basal-cell type of carcinoma at the inner canthus which invaded the underlying struc- 
tures and caused death by this extension. 

Fig. 7. A deeply infiltrating epidermoid carcinoma of the outer canthus which caused death by 
extension. 

Fig, 8. An extensive basal-cell type of carcinoma starting at the inner canthus and extending 
over the skin surface of the face, treated with 10 doses of superficial X ray. 

Fig. 9. End result. 

Fig, 10 Epidermoid carcinoma at the inner canthus and lower eyelid. 

Fig. 11. Showing described eye shield in place. 

Fig. 12. Showing contact X-ray-therapy machine in position (Chaoul tube). 

Fig. 13. End result. 

Fig. 14. Basal-cell type of carcinoma at the inner canthus. 

Fig. 15. After 10 consecutive contact X-ray treatments, using the special eye shield. 

Fig. 16. End result. 

Fig. 17. Epidermoid carcinoma involving lower eyelid. 

Fig. 18. After excision and surgical repair. 

Fig. 19. Basal-cell type of carcinoma of the inner canthus. 

Fig, 20. After surgical removal and pedicle-graft repair. 

Fig. 21. Basal-cell carcinoma of the inner canthus extending over the nose. 

Fig. 22. After surgical removal and pedicle graft repair. 


that occurred through erosion of the 
superficial vessels, the color of the crust 
would vary. This encrustation, when it 
became heavy, would exfoliate of its own 
accord, expose the underlying ulcer bed, 
and then re-form as the drying effect of 
the atmosphere would concentrate sup- 
purative, hemorrhagic, and necrotic ma- 
terial :into a semisoUd, loosely adhering 
but pliable surface cover. These proc- 
esses of crust formation, exfoliation, and 
re-formation would follow each other at 
irregularly spaced intervals. Sometimes, 


due to injury of some type or other or 
just because of the spreading necrotic 
process, minor hemorrhages would occur, 
and as they lasted shorter or longer pe- 
riods the tinctorial effect on the over- 
lying crusted structures would manifest 
itself in various degrees. Some of the 
tumors had a fleshy appearance, the sur- 
face being irregular because of retrac- 
tions occurring at unexpected locations. 
In one instance a black-pigmented, shiny, 
flat nodule occurred about the center of 
the lower eyelid. The ominous black fore- 
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told the seriousness of the condition, for 
it proved to be an example of melano- 
carcinoma, the most dangerous and al- 
most always fatal type of new growth. 

Differential diagnosis 

It is apparent front the perusal of the 
foregoing description that eyelid cancer 
has a multiform appearance, and clinical 
differentiation from tumefactions other 
than cancer is essential. 

Pigmented hairy moles offer difficulty 
only from the standpoint of differentiat- 
ing them from melanocarcinomas. One 
can depend on the admixture of brownish 
color and presence of the hair-bearing 
areas as points against malignant melan- 
otic tumors. Especially the latter point, 
the presence of hairs over the surface of 
the tumor, is of inestimable value in this 
differential diagnosis. Melanocarcinomas, 
as a general rule, do not present such 
hair-bearing areas. 

Vascular tumors, such as the ordinary 
variety of hemangiomas, may confuse the 
issue only until their composition of vas- 
cular structure is ascertained. 

Small warty excrescences, the so- 
called filiform warts, occur with great 
frequency in older individuals. These lit- 
tle tumors are usually multiple and ap- 
pear as pouchlike prolongations of vari- 
ous size. The important physical sign is 
the absence of hardness. It is supposed 
that they result from the loss of elasticity 
of the skin of the eyelids. 

Yellowish and brownish flat multiple 
tumors are found in older individuals, 
whose forehead and face, as a general 
rule, are covered by these small tumefac- 
tions. These are examples of so-called 
seborrheic wart. Darker and somewhat 
harder nodules, the so-called senile kera- 
toses, occur also and may be precursors 
of cancer of the eyelid. 


Soft, yellow, oval, single or multiple 
tumefactions, the result of fat-cell de- 
posits, are called xanthoma palpebrarum 
and are easily differentiated from can- 
cer of the eyelid by the distinctive yellow 
color and the absence of the pathog- 
nomonic hardness of cancer. 

Umbilicated, multiple, smaller or larger 
tumefactions of molluscum contagiosura 
may at times cause confusion. The rapid- 
ity of the growth and the spread, the 
presence of inflammation about the older 
lesions, the otherwise unaltered character 
of the adjoining skin surface, the ab- 
sence of hardness, and the presence of 
itching will serve as differentiations. 

Such tumefactions as that produced by 
chalazion or other chronic nodular local- 
ized inflammatory conditions will need 
thoughtful consideration from the stand- 
point of differential diagnosis. The most 
important one of these occurs as a small 
nodule at the margin of the eyelid and 
persists for a long period, remaining un- 
altered in size and unassociated with pain 
or tenderness. The firmness of the sur- 
rounding connective-tissue bands within 
which it is located endows the lesion with 
that nonelastic hardness which resembles 
the stony hardness of eyelid cancer. The 
microscopic picture presented by this 
type of tumefaction has been interpreted 
as a form of tuberculous reaction. We 
have encountered this lesion a-good many 
times. Repeated guinea-pig inoculations, 
however, failed to prove it as caused by 
the tubercle bacillus. Thus, as the result 
of this negative bacteriologic finding, we 
have come to consider this eyelid tume- 
faction as an example of a foreign-body 
reaction, perhaps due to the inclusion of 
a broken hair shaft or some such sub- 
stance within this area. We have no proof 
of this contention, but no other explana- 
tion seems as rational. We have found 
that this particular type of nodule can be 
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differentiated only by microscopic inves- 
tigation. 

Microscopic classification 

Whenever and wherever it is possible 
all of the tumefactions about eyelids 
should be studied with the microscope. 

Classification of eyelid cancer accord- 
ing to microscopic appearance falls into 
four groups: (1) the basal-cell or hair- 
matrix type, (2) the squamous-cell or 
epidermoid type, (3) the'mixed-cell type, 
and (4) the melanoma group. The im- 
portance of knowing the type of eyelid 
cancer under consideration is not only of 
academic value but has important con- 
notations from the standpoint of prog- 
nosis. Parenthetically speaking, a com- 
pletely removed basal or hair-matrix type 
of cancer should result in no further an- 
noyance to the patient. Chances of recur- 
rence should be practically nil. On the 
other hand, one may not be nearly so op- 
timistic when one of the other three types 
of eyelid cancer has been discovered, for 
in spite of the greatest care and most 
meticulous elimination of these new 
growths, recurrences are not only pos- 
sible but, in instances, even likely. This, 
of course, is especially true of the last 
group mentioned, tire so-called malignant 
melanotic tumors. 

Of the 125 eyelid cancers, 60 were 
classified according to their microscopic 
appearance. Of these, on the upper eye- 
lid, 2 were basal celled and 4 were of the 
epidermoid-cell variety. On the lower 
eyelid, 16 were basal celled, 7 were epi- 
dermoid celled, 1 was mixed celled, and 
1 was a melanoma. At the inner canthus 
24 were basal celled and 2 were of the 
epidermoid-cell variety. At the outer can- 
llius 3 were of the basal-cell type of car- 
cinoma. Thus, of the 60 so analyzed, 45 
were found to be of tlie basal-cell ty>pe, 13 
were of the epidermoid-cell ty'pe, 1 was 


of a mixed-cell type of carcinoma, and 1 
was a melanoma. 

It is indeed fortunate that the prepon- 
derence of eyelid cancers proved to be of 
the basal-cell or hair-matrix-cell variety'. 
The proportion was 3 to 1. It is fortunate 
because this type .of carcinoma is usually 
but locally malignant and lends itself 
readily to complete removal. This is espe- 
cially true if it is treated early. Recur- 
rences are due either to faulty removal 
or to the fact that the tumors have so 
invaded the surrounding structures that 
no therapy can accomplish the desired 
effect. 

Statistical consideration 

Of tlie 125 patients under considera- 
tion, 79 were men and 46 were women. 
Their ages ranged from 25 to 80 years. 
The seventh decade of life furnished 47 
of the 125 patients, while 82 were found 
to be in the age group from 55 to 74, 
showing that the preponderance of the 
cases occurred in the aged patients. 

The duration of these tumors was diffi- 
cult to ascertain for several reasons: (1) 
Because patients, as a general rule, are 
forgetful, (2) because they are unob- 
serving, (3) because these tumors were 
so inconsequential at times that they did 
not merit the fixation of the time of their 
first observation, and (4) because of the 
so frequently inherent optimism of pa- 
tients, which tends to permit anatomic 
abnormalities to go unnoticed. However, 
we did find that 41 patients reported the 
duration of the lesion to be from one to 
two years, thus placing one third of these 
tumors in that particular duration 
bracket, which seems reasonable and 
worthy of acceptance. 

One other obsen^ation is of impor- 
tance. This concerns itself with multi- 
plicity of lesions. While numerous can- 
cers of the skin of the same individual 
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are not an infrequent finding, cancer af- 
fecting the eyelid was a single entity in 
all instances. We attach a good deal of 
importance to this fact. 

Treatment 

The object of treatment, of course, is 
the complete eradication of the cancer 
present. This is to be accomplished with 
as little interference with function and 
with as little damage to the surrounding 
structures as possible. 

Surgical treatment. Whenever and 
wherever it is possible, cancer of the eye- 
lids should be excised. This permits thor- 
ough microscopic examination, and in- 
valuable information is gained as to the 
type of tumor and completeness of re- 
moval, both of which have, of course, a 
most important bearing on prognosis. 

Excision is not possible if the tumor 
has .invaded the surrounding structures 
to such an extent that the tumor cannot 
be freed and resected. Further difficulty 
with excision arises in the repair of the 
damage caused. Repair must be of such 
nature that the eyeball is not exposed un- 
duly and that the eyelids are so recon- 
structed that their function is effectively 
maintained. When the entire thickness of 
the eyelid is involved in the neoplastic 
process, - repair becomes difficult, but 
when the cancer is more superficial and 
freely movable, little difficulty is experi- 
enced because the loose and somewhat 
lax skin covering of the eyelids is easily 
shifted to cover the skin defects. 

In carrying out surgical repair one 
must bear .in mind at all times the fol- 
lowing considerations : ( 1 ) that careful 
repair of the palpebral conjunctiva when 
it has been damaged is imperative; (2) 
that the proper support of the eyelids de- 
pends on properly reconstructed tarsal 
plates; (3) that eyelid-margin distortions 


which could cause the inversion of the 
cilia are to be carefully avoided; and (4) 
that undue scarring is followed by retrac- 
tions and the formation of an ectropion, 
and that this is also to be carefull)'^ 
avoided. 

Repair of lesions excised from the re- 
gion of the inner and the outer canthus 
offers fewer difficulties. This is due to 
the fact that although direct closures in 
many instances cannot be resorted to, 
pedicle grafts cut from adjoining skin 
surfaces are easily accomplished. These 
grafts can be obtained from the region 
of the glabella or the temporal area, de- 
pending on whether the damage is being 
repaired at the inner or the outer can- 
thus, respectively. Our procedure in 
carrying this out is as follows : 

An appropriate!)'’ sized portion of skin 
is cut out, leaving a reasonably sized 
pedicle attaching it to the adjoining skin. 
The graft is transferred to the site of the 
excised area by a half twist of the pedicle. 
It is sutured into position by fine twisted 
silk and interrupted sutures and then 
bandaged in such a manner that pressure 
over the graft is maintained by means of 
a roller bandage of proper size. A wide 
elastic bandage is then wrapped about 
the head to insure the relative immobility 
of the dressing. One must be careful not 
to permit direct pressure to be applied 
to the eyeball ; nor should the cilia be in- 
verted during this procedure. A dressing 
of this type is kept in position for a 
period of five or six da)'S, thus giving the 
graft an opportunity to adhere to the 
surfaces which have been uncovered by 
the operation. 

Failures of takes from such pedicle 
grafts occur rarely, but when they do a 
variety of causes may be operative : These 
are as follows: (1) The pedicle is too 
narrow ; (2) bleeding areas are not prop- 
erly controlled, thus permitting an ac- 
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cumulation of hemorrhage under the 
graft which interferes with its adhesion ; 

(3) the pressure applied is inadequate; 

(4) the dressing is removed before the 
fifth or sixth day. This last is exceeding- 
ly important. Sutures may be removed at 
the time of the first dressing, but the 
pedicle is permitted to remain for a 
period of at least three weeks. It is then 
easily removed and the final minor repair 
of the attachment is carried out. 

Thirty-five of the 125 tumors were 
treated in this manner. Of these, 4 were 
of the upper eyelid, with 3 good results 
and 1 bad result; 16 were of the lower 
eyelid, with 13 good results' and 3 bad 
results; 13 were of the inner canthus, 
with 12 good results and 1 bad result; 2 
were of the outer canthus, both with good 
results. Thus, of the 35 surgical-scalpel 
excisions, 30 yielded good results and 5 
bad results. Of the 5 bad results, 1, of the 
lower eyelid, was incompletely resected; 
1, of the lower eyelid, yielded a malignant 
melanoma which terminated fatally; in 
1, of the lower eyelid, the result could 
not be ascertained, for the patient failed 
to return ; and 2, 1 of the upper eyelid 
and 1 of the lower eyelid, did not permit 
evaluation on account of the lack of suf- 
ficient time since operation. 

Radio-knife excision followed by re- 
pair with pedicle grafting was carried 
out in 12 instances. It was a valuable 
method because it caused less hemor- 
rhage and less shock and because it could 
be done quickly. Of the 12 patients thus 
treated, 2 had cancer of the upper eyelid, 
and both obtained good results. Six had 
cancer of the lower eyelids ; we obtained 
good results in 4 and bad results in 2. 
Four patients had cancer of the inner 
canthus, in 3 of whom we obtained good 
results and in 1 a bad result. Thus, of 
these 12 patients, in 9 instances the re- 
sults were good while in 3 instances they 


were unsatisfactory. As the cancers 
treated by this method were extensive in 
size and considered not suitable for ex- 
cision with scalpel, the high percentage of 
bad results is at least partially explained. 

In another group of cases, in which 
the growth occurred at the inner canthus, 
excision with either scalpel or radio- 
knife surgery was not possible. In this 
group we found the cancer of the canthus 
to be of infiltrative character, and the 
tumors were firmly fixed to the fibrous 
structures of the surrounding area. The 
lesions themselves were immovable and 
firm. These patients were treated with 
electrodesiccation, unipolar diathermy be- 
ing used for this, purpose. After the tis- 
sues were thoroughly charred they were 
removed with a curette and the desiccated 
area painted with mercurochrome or, 
more recently, powdered with sulfathia- 
zole and permitted to heal by granulation. 
Even after extensive electrodesiccation 
the scars obtained were highly satisfac- 
tory. 

Such electrodesiccation was carried 
out in 13 cases. In the 1 instance of the 
upper eyelid a satisfactory result was 
obtained; of the 3 instances of the lower 
eyelid, only 2 satisfactory results were 
obtained ; while of 8 instances at the inner 
canthus 4 satisfactory results were ob- 
tained; and in 1 instance of the outer 
canthus the result was unsatisfactor)'. 
Thus, of the 13 cases, 7 yielded good re- 
sults while 6 yielded bad results. In the 
consideration of the high percentage of 
bad results, one must take into account 
the fact that only the inoperable type of 
cancer was subjected to this form of 
^herapeutic approach. 

In three instances the eyelid carcinoma 
was so extensive and so invasive that, in 
addition to electrocoagulation, enuclea- 
tion of the eyeball was found imperative. 
One of these cancers occurred on the 
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lower eyelid, one at the inner canthus, 
and one at the outer canthus. None of 
these patients was helped by this treat- 
ment, and their disease resulted fatally. 

Nonsurgical treatment. There were 
a number of reasons which prompted the 
use of methods other than surgical. These 
included the following: (1) The cancer 
was considered inoperable on account of 
its extension and size; (2) the patient 
was considered a poor operative risk; 
(3) the patient refused operation. In 
these instances X-ray irradiation was 
used in some form or other. 

At first we used superficial unfiltered 
X ray, using lead foil as a shield both 
for the unaffected skin surfaces and over 
the eyeball itself. We experimented with 
a variety of doses from 350 r to 3,500 r 
in single or multiple treatments. After 
considerable trials we evolved a .proced- 
ure which we use now and which we con- 
sider valuable. This procedure comprises 
the following steps : 

An eye shield consisting of a soft lead- 
alloy material* is used for eyeball protec- 
tion. It has an inner smooth concave sur- 
face to fit the contour of the eyeball and 
an outer convex surface to which a 
small projection is attached for the pur- 
pose of handling if. This eye shield is 
sterilized by allowing it to remain in 70- 
percent alcohol for 10 minutes and then 
placing it in sterile water for 5 minutes 
to remove all traces of alcohol. Sterilized 
mineral oil is then dropped upon the con- 
cave surface to act as a lubricant. The' 
shield is held by the tiny grasping pro- 
jection and is inserted between the eye- 
lids : one edge is gently but firmly placed 
under the upper lid ; then by pulling 
down on the skin of the lower lid, the 
other edge is permitted to slip under the 
lower lid. Various sizes of these shields 

* Supplied by ' V. Mueller & Co., Chicago, 
Illinois. 


are required on account of the variability 
of palpebral apertures. Patients seem to 
tolerate this shield much better than they 
do the lead foil which we used before we 
became acquainted with this later type of 
protection. After the shield is placed in 
position the unafifected skin is covered 
with lead foil or leaded rubber and the 
treatment with the X ray is begun. 

Recently we have utilized the so-called 
contact X ray instead of the ordinary su- 
perficial modality. Wc have obtained this 
energy from a Qiaoul type of tube which 
has a focal rdenlgen-ray skin distance of 
3 to 5 cm., depending on the length of 
the applicator "used. The Chaoul tube is 
so constructed that the cathode is located 
at the tip of a cylindrical projection over 
which the applicators are placed. Be- 
tween the target and the lesion there is a 
thin filter, consisting of 0.5 mm. of nickel 
window, which is needed to confine the 
water that circulates about the cathode 
as a cooling agent. A variety of applica- 
tors is available. This type of irradiation 
provides intensive local reactions, but the 
depth of the reaction is relatively short. 
It is this factor that makes it ideal for 
use in eyelid carcinoma. Because the skin 
and areolar structures of eyelids are thin, 
the opposition to the passage of super- 
ficial X rays of the ordinary variety is in- 
effective, and the deeper structures may 
be damaged unnecessarily. 

Daily treatments of 500 r each were 
given. These treatments ran from 10 to 
20 in number, depending on the severity 
of the reaction produced. Usually after 
the sixth treatment a softening of the 
tumor and a beginning inflammatory re- 
action were noted. Following this there 
was a gradual flattening of the lesion, and 
over the tumor site a superficial yellowish 
moist ulceration developed which was 
surrounded by a reddened and swollen 
sharply demarcated inflammatory zone- 
When this occurred, usually between the 
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tenth and twentieth exposure, treatment 
was stopped. The reaction lasted from 
four to six weeks, then it subsided. Oc- 
casionally a course of treatments had to 
be repeated. 

If the contact Chaoul tube for irradia- 
tion is not available, superficial X ray 
may be used. We have given 350 r with 
superficial X ray to carefully shielded 
areas in daily treatments until the de- 
velopment of a severe enough inflamma- 
tion to conform somewhat to the type 
produced by the contact tube. Usually 
this requires about 10 consecutive daily 
treatments. As previously stated, both the 
depth and the widtli of the destructive re- 
action is greater with the ordinary super- 
ficial type of X-ray therapy. 

Thirty-eight patients were treated with 
X ray. Of these, 17 were treated with the 
Chaoul contact modality. Of the 21 tu- 
mors treated with the ordinary superficial 
X ray, 6 were of the upper eyelid, 4 with 
good results and 2 with bad results; 6 
were of the lower eyelid, 2 with good 
results and 4 with bad results; 7 were 
at the inner canthus, all with good re- 
sults ; 2 were at the outer canthus, 1 with 
good result and 1 with bad result. Thus, 
of the 21 patients so treated, in 14 in- 
stances good results and in 7 instances 
bad results were obtained. 

Of the 17 tumors treated with the 
Chaoul contact type of X ray, 1 was of 
the upper eyelid, with a bad result; 5 
were of the lower eyelid, all with good 
results; 8 were at the inner canthus, 6 
with good results, 2 with bad results; 3 
were at the outer canthus, 1 with good 


results and 2 with bad results. Thus, of 
the 17 patients treated with the contact 
X ray, in 12 we obtained good results and 
in 5 bad results. 

We treated but one patient with ra- 
dium. His lesion was at the inner can- 
thus. The result was unsatisfactory. 

There were instances in which we had 
to use several methods of treatment — ex- 
cision, electrodesiccation, roentgen ray, 
and radium. Various combinations of 
these procedures were used. In all, 23 
tumors were so treated. Of these, 3 were 
of the upper eyelid, with 2 good results 
and 1 bad result; 10 were of the lower 
eyelid, with 7 good results and 3 bad re- 
sults; 10 were at the inner canthus, 8 
with good results and 2 with bad results. 
Thus, of the 23 patients treated with a 
combination method, we obtained good 
results in 17 and bad results in 6 cases. 

Recapitulation shows that of the 125 
patients, good results were obtained in 
97 patients, unsatisfactory results in 28, 
for one reason or another. We further 
learned that no method yielded more sat- 
isfactory results than others and that the 
method of therapeutic approach depend- 
ed on extent, operability, or the willing- 
ness of the patient to undergo certain 
procedures. 

However, the general impression we 
gained was that the most satisfactory re- 
sults were obtained from scalpel exci- 
sions or contact X ray, using the special 
shield which was described. 

631 Jenkins Building, Pittsburgh. 

1115 Jefferson Street, East Point. 



RECESSION OF THE INFERIOR-OBLIQUE MUSCLE 
FROM THE EXTERNAL-RECTUS APPROACH* 

George P, Guibor, M.D. 

Chicago 


Overaction of the inferior-oblique mus- 
cle as a result of a paralysis of the homo- 
lateral superior-oblique muscle, or of 
the contralateral superior-rectus muscle, 
is not a common condition. Nevertheless, 
it may cause a hypertropia or ocular 
torticollis. When it causes these condi- 
tions and does not respond to treatment 
with prisms,^ then surgical correction is 
necessary.'!’ 

This operation has been discussed by 
White, ^ who believes that it is indi- 
cated for the following purposes: 1. To 
correct a secondary deviation (of the in- 
ferior oblique) caused by a paresis of 
the superior rectus of the fellow eye. 2. 
To correct the secondary contraction due 
to paralysis of the superior-oblique mus- 
cle of the same eye. 

At the suggestion of Dr. Frederick A. 
Davis of Madison, Wisconsin, that a pro- 
cedure for a recession of the inferior- 
oblique muscle be studied and systema- 
tized, the author for the last five years 
has compared the results secured by 
myectomy and tenotomy with the results 
obtained by recession of the overacting 
inferior oblique. The results of this study 
will be presented in a later paper. The 
technique and procedure, however, of the 
recession of the inferior oblique will be 
presented here. 

The procedure for the recession of the 
inferior-oblique muscle from the exter- 
nal-rectus approach after being worked 

* From the Department of Ophthalmology, 
Children's Memorial Hospital. Presented be- 
fore the Indianapolis Academy of Eye, Ear, 
Nose, and Throat, April 22, 1943. 

t The nonsurgical treatment of the less se- 
vere of these insufficiencies will be presented 
in a later paper. 


out on the cadaver was then perfonned 
successfully on patients. The result ob- 
tained was a satisfactory reduction of the 
overacting of this muscle followed by re- 
duction of the hypertropia and in most 
instances by decrease of torticollis. 

Recession of the inferior oblique can 
be performed under either local or gen- 
eral anesthesia. 

Procedure 

Step 1, Incision. An 8-mm. vertical 
incision, 3 mm. from the external can- 
thus, is made through the conjunctiva, 
but not through Tenon’s capsule (draw- 
ing A). The longitudinal fibers of the 
external-rectus muscle can be seen 
through the vertically appearing tissue of 
Tenon’s capsule over the muscle .(draw- 
ing B). 

Step 2. The incision is extended 
through the three layers of Tenon’s cap- 
sule down to the external-rectus muscle. 
This muscle is dissected from the lateral 
bands of Tenon’s, capsule so that the stra- 
bismus hook can be inserted below it 
(drawing C). 

Step 3. A suture is placed through its 
insertion as close to the sclera as is pos- 
sible (drawing D). 

Step 4. The external rectus is gently 
freed from the globe by nicking the cen- 
tral fibers of its insertion in the tissue 
between the sutures and the sclera, and 
by spreading the blades of the scissors. 
This method pi'events cutting the su- 
tures in the insertion and conserves the 
tissue. The external-rectus muscle when 
freed is gently pulled laterally and away . 
from the globe (drawing E). 

Step 5. While the bulb is rotated nasal- 
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ly 'by fixation forceps grasping the stump 
of the insertion of the external, rectus, 
a squint hook with its rounded point 
downward is gently inserted below the 
globe until its curved edge touches the 
floor of the orbit. This tissue which be- 
comes engaged upon the forceps con- 
tains the inferior-oblique muscle im- 
bedded in the fibrous connections joining 
it with the external rectus (drawings F 
and G). 

Step 6. The inferior-oblique muscle is 
now freed from the inferior-rectus mus- 
cle as the former is gently pulled upon to 
expose it to view. This procedure de- 
presses the posterior pole of the globe 
and elevates the anterior pole if the globe 
is held in adduction by the surgeon 
(drawing H). The fibrous connections 
between the external-rectus muscle and 
the inferior-oblique muscle are definite, 
thick bands (drawing H), as are similar 
connections between the inferior-oblique 
muscle and the inferior-rectus muscle 
(drawing I). These bands between the 
three muscles must be dissected free if a 
recession of the inferior-oblique muscle 
is to be done. (They should not be freed 
if a myectomy or tenotomy alone is con- 
templated or else a complete lack of func- 
tion will result.) Meanwhile, a test is 
made to separate the action of the in- 
ferior-oblique muscle from that of the 
inferior-rectus muscle, as follows: 

The rounded edge of a second squint 
hook is placed in the lower conjunctival 
sac to push the globe down and in as the 
puli on the hook below the inferior ob- 
lique is decreased (drawing G). Gradu- 
ally the pressure on the hook in the lower 
cul-de-sac is released as the pull on the 
hook below the inferior oblique is gently 
increased. If the inferior oblique is on the 
hook isolated from the inferior rectus, 
the anterior pole of the ej’e will travel 
upward (drawing H). As the hook in the 
cul-de-sac is removed completely the gen- 


tle traction on the hook below the in- 
ferior oblique is increased, and the an- 
terior pole will travel upward to a fixed 
position. This test for. the presence of the 
inferior oblique when positive will tell 
the surgeon that the inferior-rectus mus- 
cle is not on the hook and therefore pre- 
vent the surgeon from cutting the in- 
ferior-rectus muscle, which could easily 
be done were both engaged upon the 
strabismus hook. When this test dis- 
closes that only the oblique muscle is on 
the hook and after this muscle is freed 
from the fibrous bands seen in drawings 
G, H, and I, it is engaged between the 
blades of an advancement forceps in 
order to immobilize it (drawing J). 

Sutures similar to those used in the 
Reese resection operation are inserted 
in the muscle central to the forceps, to 
prevent the retraction of its central freed 
end before it is sutured to the globe 
(drawing K). Similar sutures are placed 
in the peripheral end of the inferior-ob- 
lique muscle, the recession forceps are re- 
moved, and the cut ends are sutured to 
the globe. A space of 3 mm. between the 
two rows of sutures should be allowed 
(drawing K). No muscle tissue is re- 
moved. Following this tying of the su- 
tures the globe is depressed downward 
for a few moments so that the tissue may 
as much as possible resume its preopera- 
tive relationship. 

The external rectus, if it is not to be 
operated upon further, is reattached to its 
insertion by interrupted catgut sutures 
(drawing L). If a resection or an ad- 
vancement of this muscle is contem- 
plated, it can be done now. The con- 
junctiva is then closed by interrupted 
sutures (drawing M), 

The advantages of recession of the 
inferior-oblique muscle from the exter- 
nal-rectus approach are: 

1. A second (skin) incision is unneces- 
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In!:. 1 (Guibor). Recession of the inferior-oblique muscle 
from :i:(: cxternal-rectus approach. 

A, All 8-mm. vertical incision, 3 mm. from the exter- 
nal can thus, is made through the conjunctiva.^ B, Longi 
tudinal fibers of the external rectus are showing throug 
Tenon’s capsule. C, The external-rectus muscle is exposca 
by an incision through Tenon’s capsule. This muscle is on 
the strabismus hook. D, A suture is placed through ^ 
extcmal-rectus muscle. E, The external rectus is freed from 
the globe and retracted by this suture. F, The squint hooK 
approaches the inferior-oblique muscle. Note direction ot 
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sary because in most cases of squint the 
external rectus is operated upon anyway. 

2. The field of operation is more acces- 
sible than in the other approaches to the 
inferior oblique. 

3. There is little possibility of tenoto- 
mizing the inferior rectus if the test for 
the inferior-oblique action is made as 
described. 

4. The results can be accurately fore- 
told in most cases, and a recurrence of the 
overaction of the inferior oblique is un- 
likely to ensue, 

5. Postoperative paralysis of the in- 
ferior oblique is less likely to occur than 
when a myectomy of this muscle is done. 

Summary 

A procedure for recession of the in- 
ferior-oblique muscle from the external- 
rectus approach is suggested. Drawings 


made from photographs of the operation 
are presented. These illustrate : 

1. Incision through the conjunctiva. 2. 
Exposure of the external rectus. 3. In- 
sertion of sutures in die external rectus. 
4. Freeing and retraction of the external 
rectus. 5. Isolating the inferior oblique 
on the hook and identification of the mus- 
cle. 6. Freeing of the inferior-oblique 
muscle from the lateral-rectus and in- 
ferior-rectus muscles. 7. Grasping the 
inferior-oblique muscle with the recession 
forceps midway between the origin and in- 
sertion. 8. Insertion of the sutures in the 
inferior-oblique muscle, its section, and 
its reattachment to the globe. 9. Reat- 
tachment of the external-rectus muscle 
to the bulb. 10. Closure of the conjuncti- 
val incision. 

20 North Michigan Avenue. 
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hook, G, The tissue which is engaged upon the hook contains the inferior-oblique muscle in- 
bedded in ^the fibrous connections joining it with the external-rectus and the inferior-rectus 
muscles. Note that the inferior oblique is not dissected from this tissue as yet. H, The 
fibrous connections between the extemal-rectus and the inferior-oblique muscles should be dis- 
sected free. Note fibrous bands between these two muscles. I, The fibrous bands beUs'een 
the inferior rectus and the inferior oblique are on the strabismus hook. These should be dissected 
free. J, After the inferior-oblique muscle is freed from its connections forceps are applied. 

K, The inferior-oblique muscle is bisected and the two free ends are reattached to the globe. 

L, The external rectus is reattached to the globe. M, The conjunctiva is closed by interrupted 
sutures. 



TRANSSCLERAL LACRIMAL-CANALICULUS TRANSPLANTS* 

Glen Gregory Gibson, M,D. 

Philadelphia 


The fact that glaucoma is one of- the 
common causes of blindness and one of 
the most difficult therapeutic problems 
encountered by ophthalmologists justifies 
further research in an attempt to control 
this destructive disease. In view of the 
limitations of present-day management 
of that group of clinical entities which 
we classify as glaucoma, we are looking 
forward to the day when an adequate 
medical regime will entirely replace tlie 
surgical treatment of glaucoma. Medical 
treatment has many obvious advantages 
over surgical treatment. It seems more 
rational, and is the type of treatment in 
which the prospects for successful future 
advances seem more likely. Until tliat day 
when the satisfactory medical treatment 
has been established, it is still necessary 
to rely on the surgical approach to this 
problem in both the clinical and the re- 
search fields. 

Of the more satisfactory types of op- 
erative procedures for the control of ocu- 
lar hypertension have been those opera- 
tions which, in order to establish aqueous 
filtration, utilize uveal epithelium to form 
a permanent channel through the sclera 
from the anterior chamber to the subcon- 
junctival tissues. While these types of op- 
erations are performed merely to secure 
symptomatic relief, it has been demon- 
strated that they are fairly effective in 
preserving vision in many eyes when 
performed at a sufficiently early date. 
In view of the technical disadvantages of 
all these accepted operations, it is with 
considerable hesitancy that an even more 

*From the Department of Ophthalmology, 
Temple University Medical School. Candidate's 
thesis for membership accepted by the com- 
mittee on Theses, American Ophthalmological 
Society, 1942. 


complicated and technically difficult pro- 
cedure is proposed, such as transscleral 
canaliculus transplants. However, this 
seemed an interesting field for surgical 
research, and consequently the folbwng 
investigation was carried out. 

The problems 

It is the purpose of this tliesis to report 
a series of experiments which were per- 
formed with the immediate objective of 
investigating tlie various early steps in 
the establishment of an epithelial tube 
through the sclera with the ultimate hope 
of finding a type of filtration operation 
that might be an addition to our opera- 
tive armamentarium in the control of 
glaucoma. Since an epithelial tract of ins 
tissue functions satisfactorily in some 
instances and fails in others, another 
source of epithelial tissue was sought 
which would have anatomic and physio- 
logic advantages over the uveal tissue.. 
The tubelike structure of the lacrimal 
canaliculus seemed to satisfy this re- 
quirement. If it could be satisfactorily 
grafted into the sclera, it might be uti- 
lized as a source of epithelial tubing for 
the establishment of a drainage canal 
from the anterior chamber through the 
sclera to the subconjunctival spaces. The 
six main problems which presented them- 
selves were: (1) Could the canaliculus 
be satisfactorily dissected from the lids 
and freed of connective tissue? (2) Could 
it be placed into the sclera satisfactorily? 

(3) Could it be maintained in position? 

(4) If it were maintained there, would 
it be grafted and remain viable or would 
it become necrotic? (5) Would the eye 
tolerate this transplant? (6) If so, would 
it filter aqueous in the proper amount? 
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Procedure 

Problem 1 was solved relatively easily. 
In the spring of 1938 one eye of each 
of seven dogs was operated on. Under 
ether anesthesia the lacrimal punctum of 
dog lA was dilated and a lacrimal probe 
was inserted. A circular incision was 
made through the conjunctiva around the 
punctum, about 1 mm. from the probe. 
Dissection was carried down into the 
tissue about 3 to 4 mm. on all sides of 
the probe. When this depth had, been 
reached, the probe was withdrawn 
slightly and the canaliculus was cut trans- 
versely, leaving a collar of canaliculus 
about 3 mm. long around the probe. 
The specimen was trimmed of connective 
tissue, and a satisfactory segment of the 
lacrimal canaliculus was obtained for 
transplantation. 

Problem 2 was the placing of the graft 
into the sclera. A keratome incision was 
made through the sclera into the anterior 
chamber, but it was found technically 
impossible to place the graft into the 
sclera, and the first eye was lost. This 
difficulty, however, suggested the neces- 
sity of inserting an obturator into the 
lumen of the canaliculus. Consequently, 
segments of metal lacrimal stylets, about 
3 mm. long, were fashioned, and at the 
second operation the canaliculus was 
placed around the stylets quite satisfac- 
torily. When the stylet containing the 
canaliculus was introduced into the kera- 
tome incision, the cornea was so displaced 
in dog 2A that it became obvious that some 
type of procedure that would remove 
part of the sclera was necessar}'^ to ac- 
commodate the graft. Since a keratome 
incision had been made, the eye of dog 
2A was lost for further research. In the 
third experiment, which was performed 
on dog 3A, the canaliculus was prepared 
as previously described. A keratome in- 
cision was made in the sclera, about 2 
mm. from the limbus. Then, with a 


Berens scleral punch, a 1-mm. segment 
was taken from the anterior lip of the 
scleral incision. The graft with the metal 
obturator was inserted, and it fitted well 
into the scleral opening. The conjunctiva 
was closed over the metal obturator and 
the graft. Two days later the obturator 
had slipped out of position and the eye 
was lost. The fourth experiment, which 
was performed on dog 4A, was similar 
to the foregoing experiment, except that 
an L-shaped stylet was used in an attempt 
to keep the graft from slipping. This 
seemed to work somewhat better, but a 
severe incarceration of the iris occurred, 
which suggested the necessity of combin- 
ing an iridectomy with the transplan- 
tation in order to prevent the develop- 
ment of an iris synechia. In the fifth 
experiment, on dog 5A, an angled stylet 
was introduced through the Berens punch 
wound after an iridectomy had been 
performed. On the third postoperative 
day the wound became infected and the 
transplant sloughed out. The same re- 
sult was met with in the next two opera- 
tions on dogs 6A and 7A. All the opera- 
tions in series A were failures, and the 
conclusion was drawn that the stylet 
■was too great a foreign body and proved 
an unsatisfactory obturator. None of the 
material from these experiments was ade- 
quate for microscopic study. The second 
step — namely, that of placing the trans- 
plant into the sclera — ^^vas not feasible, 
and the work was discontinued for two- 
and-one-half years, as the opportunity 
for further research was not available 
until the fall of 1941, at which time a 
second series of operations was per- 
formed. The animals in this series were 
termed B. 

In September, 1941, this B series of op- 
erations was begun. Ten operations on 
nine eyes of six dogs were performed. 
It was recognized that a method to cre- 
ate intracanalicular pressure all along 
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the canaliculus when it was placed in the 
sclera was necessary. This problem was 
similar to that in skin grafting, in which 
one of the paramount requisites is uni- 
form pressure over the graft ; it differed 
from skin grafting, however, in that the 
pressure had to be applied to the 360 de- 


accommodate the canaliculus graft. The 
canaliculus was then removed from the 
salt solution, A long no. 0i catgut suture 
was threaded through tlie canaliculus, 
and tlien turned around and passed back 
and forth through the canaliculus seven 
times until it was no longer possible to 



Ciliary Process 


Fig. 1 (Gibson). Dog 
3, series B (left eye). 
Metal obturator. One 
week postoperative. 
Section shows canalicu- 
lus close to internal 


Anterior 

Chamber 

scleral surface, and the 
canaliculus epithelium 
is continuous with the 
epithelium of the an- 
terior part of the ciliary 
processes. 


grees of the internal circumference of the 
canaliculus. Since the metal obturator 
had apparently failed in the previous 
series of cases, the necessity for a softer 
and absorbable obturator was recognized, 
and catgut was selected as a possible ma- 
terial. 

Accordingly, on September 15, 1941, 
dog 1 of series B was operated upon un- 
der intravenous veterinary nembutal, 4 
c.c. being injected according to dosage for 
the body weight of the dog. The canalicu- 
lus was prepared according to the method 
described in Series A, and placed in phy- 
siologic salt solution. A large conjunctival 
flap was dissected, and a keratome inci- 
sion was made 2 mm. from the limbus, 
and about 4 mm. long, passing into the 
anterior chamber. An iridectomy was 
performed. With a Berens scleral punch 
a 1-mm. button was removed from the 
anterior lip of the keratome incision to 


pass further strands through the lumen. 
Close to each end of the canaliculus a 
loop of catgut was tied around the strands 
of catgut as they protruded from the 
lumen of the canaliculus, and both ends 
were securely tied. Next the strands 
which passed through the lumen were 
cut off close to tlie knots. Thus the im- 
plant consisted of a segment of canalicu- 
lus, about 3 mm. in length, through the 
lumen of which passed seven strands ot 
catgut, which in turn were tightly tied at 
each end so that they formed a unified 
obturator. This implant was then inserted 
into the scleral opening made by the Be- 
rens punch. With a little manipulation 
it slipped snugly into the opening and 
seemed quite secure. The conjunctival 
flap was sutured back in place over the 
implant. The knot on the inner end of the 
implant could be seen in the anterior 
chamber, and the knot on the outer end 
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made a slight protrusion under the con- 
junctival flap. This solved problem 2; 
namely, whether the canaliculus could 
be satisfactorily placed in the sclera. On 
the third postoperative day the dog died 
an anesthetic death, never having re- 
gained consciousness. The eye was im- 


exactly the same manner as was the. right 
eye of dog IB. The graft fitted snugly 
into the opening which had been pre- 
pared for it. The dog recovered from 
the anesthesia. Atropine was applied to 
the eye daily as it was in all subsequent 
experiments. One week later the eye was 


Fig. 2 (Gibson). 
Dog 6, series B 
(right eye). Non- 
obturator tech- 
nique. One week 
postoperative. 
Longitudinal sec- 
tion of canaliculus. 
The canaliculus is 
misdirected here, 
due to a technical 
error in operation. 



mediately removed, placed in formalin, 
and sent to the pathology department for 
microscopic study. 

The microscopic slides from this dog 
failed to show the operative field. Due 
to a technical error in the preparation 
of the sections no microscopic evidence 
of an operation having been performed 
was discernible. It is most probable that 
additional sections from this eye and 
otliers in which the operative field was 
not located would have been fruitful, but 
for technical reasons this was not done. 

On September 22, 1941, dog 2 of series 
B was operated on in a similar manner, 
but before the operation was completed 
the dog died an anesthetic death. The 
operation was completed, but no study 
was made or conclusion drawn from this 
experiment, and there was no material 
for microscopic study. 

On September 29, 1941, the right eye 
of dog 3 of series B was operated on in 


examined and was found to be in excel- 
lent clinical condition. There was only 
slight conjunctival reaction, restricted to 
the operative field, such as one sees af- 
ter a trephining operation. The cornea 
appeared to be normal. Two weeks later 
the reaction had almost completely sub- 
sided, and the catgut was not visible in 
the anterior chamber. Five weeks after 
the transplant this dog was again anes- 
thetized with 5 c.c. of intravenous nem- 
butal, and the conjunctival flap was again 
elevated in order that the operative field 
might be explored. The area of the can- 
aliculus was located, and it was found to 
be covered with a very thin membrane 
of tissue on the external surface of the 
sclera. Gentle stroking of the membrane 
with a spatula caused it to rupture, and 
the aqueous was lost although the sclera 
was not opened. This suggested that the 
aqueous Avas coming through the cana- 
liculus but was being retarded by this thin 
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membrane. The membrane was so thin 
that it seems probable that if the aqueous 
had been under pressure as in glaucoma, 
it would easily have permeated the mem- 
brane, This solved problem 3, showing 
that the canaliculus could be maintained 
in position. The conjunctival flap was 
then resutured. 

Ten days later the eye was exam- 


and- the catgut was not visible in the 
anterior chamber. Three weeks after op- 
eration the eye was enucleated for micro- 
scopic study. Due to a technical error 
in the preparation of the sections, the 
field of operation was not visible in the 
microscopic specimens. 

On October 13, 1941, the left eye of 
dog 5 of series B was operated on. The 



Fig. 3 (Gibson), Dog 3, 
series B (right eye). Catgut 
technique. Eight weeks post- 
operative. This section shows 
canaliculus growing half way 
through sclera. The large 
open white area is not the 
anterior chamber, but a deep 
tear made in the sclera in 
preparation. The smaller 
opening is only part of the 
lumen cut obliquely. The lu- 
men remains patent after 
eight weeks. 


ined, when the reaction was found to 
have subsided and the anterior chamber 
had formed. A hypodermic needle was in- 
troduced through the cornea into the an- 
terior chamber, and sterile salt solution 
was forced in under pressure, through a 
syringe, to determine if the canal was 
patent, but no subconjunctival bulging 
over the area of the transplant could 
be demonstrated. One week later this eye 
was enucleated and sent to the laboratory 
for study. The pathologic material from 
this eye was properly located, and re- 
vealed the canaliculus with open lumen 
transplanted deep in the sclera. 

On October 6, 1941, the left eye of 
dog 4 of series B was operated on in a 
similar manner. Eight strands of no. 0 
catgut were drawn through the lumen of 
the canaliculus and placed in the sclera, 
as previously described. Ten days later 
the ej'-e was in excellent clinical condition. 


canaliculus was excised, a conjunctival 
flap was made, and a keratome incision 
was made 2 mm. behind the limbus. An 
iridectomy was done, and a scleral punch 
with the Berens instrument was made. 
Eight or nine strands of catgut were 
threaded -through the canaliculus, and the 
transplant was inserted into the punch 
wound. It snapped firmly into position, 
and the inner knot was visible in the an- 
terior chamber; the conjunctiva ^s 
closed with a single suture. Examination 
two weeks later revealed that the knot 
had absorbed from the anterior chamber, 
the eye was soft, and a large pool of 
subconjunctival aqueous was present 
One week later, or three weeks after this 
operation, sterile salt solution was forced 
under pressure into the anterior cham- 
ber, but no evidence of fluid exchange 
from the anterior chamber to the sub- 
conjunctival space was demonstrated. 
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On December 1, 1941, in the absence 
of other experimental material, and since 
this same eye looked as good as though it 
had not been operated upon, it was de- 
cided to do a second canalizing opera- 
tion of a different type on this same eye. 
A subconjunctival flap was dissected 
temporal to the area of the first operation. 
A keratome incision was made, and a sec- 
ond iridectomy was done. At this time 


sclera down through the depth of the 
wound. Pressure was to be obtained by 
the tightly drawn sutures, thus firmly 
opposing the two margins of the wound. 
The conjunctiva was closed. Two weeks 
later, after the two operations, the eye 
was in excellent clinical condition and 
was enucleated for study. 

The microscopic sections revealed the 
transplanted canaliculus. In one area the 


Fig. 4 (Gibson). Dog 4, 
series B (right eye). Non- 
obturator technique. Two 
weeks postoperative. Canal- 
iculus growing in center of 
sclera. The lumen is partly 
open and partly collapsed. 
This experiment shows that 
the transplant can be placed 
without an obturator, but the 
lumen remains open better in 
the catgut technique. 



it was our impression that the previous 
technique had not been satisfactor}^ and 
another tjT^ of operation was performed. 
No catgut or metal obturator was em- 
ployed and no Berens punch procedure 
was used. The canaliculus was sutured 
into the incision in the sclera. Two silk 
sutures were placed in the comeal mar- 
gin of the incision and then passed 
tlirough the side of the canaliculus with- 
out perforating the lumen ; the sutures 
were tlien passed tlirough the posterior 
part of file keratome incision, and the 
canaliculus, without an obturator, was in- 
serted in the keratome incision. It fit 
snugly in place. The sutures were tied, 
and file canaliculus was in a verj' satis- 
faclor}- position. It was hoped that the 
raw external surfaces of the canaliculus 
would graft to file surface of the incised 


lumen was cut so as to show that it still 
contained degenerating catgut. The epi- 
thelial cells were partly necrotic in cer- 
tain sections, and the graft, although 
present, did not appear to be so success- 
ful as it was in some of the others. In 
some sections a partial section of the 
epithelium could be seen growing quite 
normalty. The area where the nonobtura- 
tor technique was used was not positively 
located in the microscopic section. 

On November 17, 1941, the left eye of 
dog 3 of series B was operated on. The 
flap, the incision, the iridectomy, and the 
Berens punch opening were all made in 
the routine manner. However, a metal 
(brass alloy) obturator, consisting of 3 
mm. of a lacrimal stylet, was used. This 
stylet was fashioned so as to have rivo 
flanges on one end; these protruded lat- 
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erally about 1 mm. on each side, so tliat 
the obturator could not slip into the an- 
terior chamber. The stylet was placed in 
the lumen of the canaliculus. It fitted 
snugly into the punch opening with the 
canaliculus. The conjunctiva was closed. 
Examination one week later revealed that 


showed the opening of tlie canaliculus 
within the eyeball. The epithelium of the 
canaliculus could be seen growing over 
the internal margins of th’e scleral wound, 
and tlie epithelium of the canaliculus ap- 
peared to be growing over to join the 
epithelium of the ciliary body. While 



Fig. 5. (Gibson). Dog 5, series 
B (right e3'e). Catgut technique. 
Three weeks postoperative. Section 
shows fair growth of epithelium 
with some necrosis. Around tlie 
canaliculus there is a zone of tissue 
composed of new granulation tis- 
sue, new round cells, edema, some 
pericanalicular connective tissue, 
and some new and active blood ves- 
sels. 


there was a severe reaction, that the cor- 
nea was very hazy in the upper third, and 
that the obturator had sloughed out of the 
place where it had been inserted and was 
almost ready to drop out of the eye. Salt 
solution injected into the anterior cham- 
ber did not come out under the conjunc- 
tiva, and one week after operation the 
eye was enucleated and sent for patho- 
logic study. 

The microscopic material from this eye 
consisted of 12 slides arranged in incom- 
plete serial sections. The first five of these 
showed great thickening of the episcleral 
tissue due to young granulation-tissue 
proliferation combined with intense cellu- 
lar infiltration and edema. The sixth slide 
showed the canaliculus grafted and viable 
in the sclera, with a somewhat mild cellu- 
lar reaction around the canaliculus. In 
one section the transplanted epithelium 


these sections do not reveal an undoubted 
opening, they do show that the epithelial 
graft takes all the way through the sclera, 
down to and continuous with the ciliary 
epithelium. Following along the sclera in 
the other sections, the healthy trans- 
planted epithelial tubing can be followed 
all along the depth of the sclera to the 
surface. The epithelium averages about 
seven cells in thickness. The lumen is 
patent all along the tube; the surface of 
the epithelium is smooth, and the cells 
are viable. The basement membrane is in- 
tact, and adlierent in its complete circum- 
ference in all the sections. This experi- 
ment answered problem 4, in that the 
graft would take and remain viable and 
not become necrotic. This and all the other 
eyes in this series B answered problem 5, 
that the dog’s eyes would tolerate the 
operation. 
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On November 24, 1941, the right eye of 
dog 4 of series B was operated on. Two 
silk sutures were inserted in the anterior 
margin of the scleral incision, and passed 
one on either side of the resected cana- 
liculus ; then the sutures were put through 
the posterior margin of the scleral inci- 
sion. The Berens punch was not used in 
this operation. The canaliculus was in- 
serted into the scleral incision, so that one 
end extended into the anterior chamber 
and one end was left protruding under 
the conjunctiva. No metal nor catgut ob- 
turator was used in this experiment. 
There was very little reaction, and the eye 
was in excellent condition when, two 
weeks later, this eye was removed and 
sent for pathologic examination. 

Examination of the serial sections from 
the right eye of dog 4B revealed that the 
area of operative interference was accu- 
rately located. In some of the sections it 
was possible to locate a portion of the 
transplanted canaliculus. The lumen was 
adequately open. The epithelium was in- 
tact, the cells were normal in appearance, 
and there were about 10 cells from lumen 
to basement membrane. The epithelium 
was neatly adherent to the sclera in its 
entire circumference and there was no 
evidence of operative activity in the.sclera 
immediately adjacent to tlie canaliculus. 
There was slight infiltration of round 
cells, and there were quite a few more 
capillaries in the pericanalicular zone than 
are seen in normal sclera. Following the 
sections from the middle toward tlie ex- 
ternal and internal surface of the sclera, 
it was found tliat the canaliculus became 
progressively smaller until, at either ex- 
tremity, it appeared that the lumen of the 
canaliculus was almost obliterated. 

About 2 or 3 mm. from tlie transplant 
there was a low-grade, well-circumscribed 
abscess that extended about half-wa}' 
through the sclera. In its low-grade ap- 
pearance this abscess resembled an early 


tubercle. While it extended along the 
transplant, it did not involve the trans- 
plant It appeared as if it would become 
absorbed. There were no clinical signs 
of inflammation. 

Although this experiment was satis- 
factory from the standpoint of grafting, 
the canaliculus did not reach either sur- 
face of the sclera in the sections which 
we obtained. 

On November 10, 1941, the right eye 
of dog 5 of series B was operated on. The 
steps of this operation were as follows: 
(1) The canaliculus was prepared. (2) 
A conjunctival flap was made. (3) A 
3-mm. keratome incision was made and 
the Berens punch was used. (4) The 
opening in the conjunctival flap was su- 
tured, as it was inadvertently button- 
holed. (5) Eleven strands of catgut were 
threaded through the canaliculus. (6) 
The Berens punch opening Avas twice en- 
larged, as the implant was larger than 
usual. (7) The implant fitted snugly in 
place, and the conjunctiva was closed. 

Three weeks later the eye was in excel- 
lent condition, and it Avas enucleated and 
sent to the laborator}’^ for microscopic 
study. 

The microscopic report of the right 
eye of dog 5B revealed that the trans- 
planted canaliculus Avas viable, Avith open 
lumen groAving in the sclera. The lumen 
Avas completely open and contained a 
transudate and some fragments of catgut. 
The epithelial surface AV’as relatively 
smooth, and appeared to be about five or 
six cells in depth. A feAV of the cells ap- 
peared to be sloughing off the surface. 
The basement membrane AA'as in complete 
contact Avith the surrounding connectiAX 
tissue from the lid, and this in turn Avas in 
close contact AA'ith the adjacent sclera in 
its entire circumference. There Avas excel- 
lent capillarity and evidence of circula- 
tion in the transplant all the Avay up to 
the epithelium. The scleral fibers coursing 
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around the transplant were normal except 
for the slight curving displacement caused 
by the transplant. In none of the sections 
was there any evidence of scar tissue due 
to the operation. The transplant gave the 
appearance of normal structure in its 
normal locus. Some of the sections 
showed areas where small fragments of 
the mucous membrane had sloughed 
away, and the cells appeared less viable 
than in some of the sections which were 
surrounded with less connective tissue. In 
this section neither of the ends of die 
canaliculus was located. 

On December 8, 1941, the right eye of 
dog 6 of series B was operated on. The 
procedure in this case was the usual flap, 
iridectomy, and keratome incision. The 
incision was enlarged laterally with 
scissors, and an iridectomy was per- 
formed. The canaliculus was prepared 
and sutured in place in the sclera with two 
sutures, as previously described, but the 
position was not satisfactory. The wound 
was closed. Convalescence was unevent- 
ful, and one week later the eye was re- 
moved and sent to the laboratory for 
study. 

The sections from this dog’s eyes show 
an excellent “take” of the epithelial tube. 
The tube can be demonstrated to extend 
from one surface of the sclera to a point 
quite deep in the sclera. The section is 
cut so as to give a longitudinal section of 
the transplanted canaliculus. The lumen 
is well opened. In some of the sections the 
catgut sutures which were used in this 
case can be seen coursing into the margins 
of the canal. The epithelium, which is 
healthy in most places, can be followed 
for a considerable distance traversing the 
sclera. Due to difficulty in getting it prop- 
erly inserted at the time of operation, the 
direction of the canal is not correct, but 
the graft is very successful and it can be 
seen to be growing into the surrounding 
sclera. Although the specimen is only one 


weelc old, it is unquestionably growing 
quite solidly into tlie sclera along the en- 
tire course of the tube. 

Summary of procedure. Seven eyes of 
seven dogs were operated on in series A. 
While the operations were all failures, in- 
valuable lessons were learned and applied 
to advantage in series B. 

In series B the operation was per- 
formed on nine eyes of six dogs. For 
various technical reasons four of these 
specimens were of no value. Of the re- 
maining five eyes, which came to fairly 
satisfactory microscopic study, all showed 
evidence of success. In two the evidence 
of success was not marked. In three it 
seemed quite satisfactory. In none of the 
dogs’ eyes was there clinical or micro- 
scopic evidence which suggested that an 
entirely patent channel had been estab- 
lished. However, our efforts in this re- 
gard were not so complete as they might 
have been. 

Discussion 

The encouraging features of this ex- 
periment were: (1) The relative simplic- 
ity of the procedure. (2) The minimal 
clinical reaction and excellent postopera- 
tive appearance of all the eyes that had 
been operated on (exception: metal ob- 
turator case). (3) The success of the 
"take” of the graft. As the numerous 
microscopic slides were studied, one was 
constantly struck with the healthy appear- 
ance and completeness of the “take” of the 
epithelium. (4) The patency of the lu- 
men. (5) The absence of untoward micro- 
scopic evidence of scleral reaction and scar 
formation. 

The microscopic studies of the fate of 
the two ends of the canaliculus left some- 
thing to be desired. This was partly due 
to tlie extreme difficulty n't locating the 
ends of the tube in the microscopic 
studies. Problem 6 — ^namely, Would the 
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canaliculus filter aqueous ? — remained un- 
answered because we did not have chronic 
intraocular hypertension in the dogs’ eyes 
and our attempts to force aqueous 
through the canal were somewhat incom- 
plete. 

Objections 

There are many objections to this pro- 
cedure, some of which are obvious and 
probably many others to which attention 
must be called. The first of these is the 
technical difficulty inherent in the prep- 
aration and the fit and maintenance of 
the graft. Such technical difficulties have 
been fairly well overcome. 

Clinical difficulties may present them- 
selves, such as the presence of hypotony, 
ectasia, phthisis, and late infection, which 
must be considered as possible pitfalls, 
and which, if they do occur, may be dis- 
astrous or may be overcome by modifica- 
tions of the technique. None of these, 
however, was encountered in the dogs’ 
eyes. 

There are biologic objections that may 
be encountered clinically and that have to 
do with the activity of the epithelial cells 
in tlie anterior chamber. Unsettled are the 
problems of their growth, necrosis, ob- 
struction, or opening of the ends of the 
tube. 

Optical objections also are to be con- 
sidered, such as refractive errors, and 
the effects on tlie lens and iris. 

One of the most important objections is 
bactcriologic. Although it was gratifying 
to see that none of the eyes showed 
clinical signs of infection, and only one 
eye exhibited microscopic evidence, of 
infection, yet the series is too small to 
warrant great enthusiasm in this regard. 
The procedure used in tlie operating room 
was designed merely to prevent the intro- 
duction of new organisms into the eye. 
Hands Avcre scrubbed carefully, and the 
instalments received the usual preopera- 


tive care. The eyes were merely irrigated 
with boric acid, and they were carefully 
draped as in routine eye surgery. The 
canaliculi, which obviously were con- 
taminated, were not subjected to anything 
stronger than physiologic salt solution. 
This was done in order to determine if 
intraocular implant infection was likely 
to occur, and in series B this did not oc- 
cur. These experiments were all termi- 
nated short of the time required for late 
infection, although one eye was followed 
uneventfully for eight weeks before it 
was removed. 

Clinical application 

All the well-known rules and limita- 
tions which are inherent in animal ex- 
perimentation and their application to 
clinical cases unquestionably apply in 
these experiments. Due cognizance is 
taken of the probable undue enthusiasm 
following the partial success of these in- 
trascleral-canaliculus transplants in ani- 
mals, and the improbability of ultimate 
clinical success in crossing the gap be- 
tiveen animal experiment and clinical ap- 
plication. 

Significance 

After consideration of tlie more ob- 
vious objections and limitations, after the 
clinical observ'^ations on the dogs’ eyes, 
and after studying the many microscopic 
slides in this experiment, the conclusion 
was reached tliat the procedure was suffi- 
ciently promising to warrant a clinical 
trial. .Accordingly, a patient with glau- 
coma who had little vision to lose was 
selected for clinical trial. 

Case report 

On Maj^ 15, 1939, F. D., aged 57 years, 
colored, came to the Temple University 
Hospital Eye Clinic for ocular treatment. 
He slated that one year previously he had 
had an operation on each eye performed 
elsewhere. His chief complaint was of 
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failing vision. There was no history of 
ocular pain. Examination revealed that h'is 
vision, with glasses, was 6/60 in each eye. 
The external appearance of tlie eyes was 
normal except for an iridectomy at the 
12-o'clock position in each eye. The visual 
fields were concentrically contracted to 
less than 10 degrees. The ocular tension 
was 43 mm. Hg (Schidlz) in the right 
eye and 18 mm. in the left. The media 
were clear. Fundus examination revealed 
bilateral glaucomatous cupping of the 
disc. The diagnosis was advanced post- 
operative chronic simple glaucoma. 

Since there was so little residual func- 
tion of the optic nerve, further surgical 
treatment at that time was considered in- 
advisable. . During the next two-and-one- 
half years various combinations and con- 
centrations of pilocarpine, eserine, and 
epinephrine bitartrate were used. The 
tension, however, remained elevated all 
this time, regardless of which medication 
was used, and in spite of medical treat- 
ment there was a progressive loss of vi- 
sion in each eye. In June, 1941, the pa- 
tient’s vision was O.D., light perception ; 
O.S., 1/60. In December, 1941, vision in 
the right eye was nil and in the left eye it 
was 1/60. The tension in the. left eye was 
usually between 36 and 57 mm. Hg. 

Since the right eye was blind, and for 
over two years was known to have chronic 
hypertension, and because iridectomy had 
previously been performed, this eye was 
selected as ideal for experiment. Any re- 
duction of tension which might result 
could not be attributed to the iridectomy. 
Furthermore, if this eye, which had so long 
been damaged, could tolerate the trans- 
plant, it seemed fair to conclude that the 
procedure might be applicable to eyes with 
much less advanced changes. On January 
14, 1942, the right eye was operated on. 
At this time the intraocular pressure was 
40 mm. Hg (Schiotz). 


Operation 

Under general anesthesia (sodium 
pentothal injected intravenously), 6 mm. 
of the upper right canaliculus was dis- 
sected from the upper lid and freed of 
connective tissue. It was then immersed 
in 1 :500 metaphen for 10 minutes. A 
conjunctival flap was dissected. Next the 
canaliculus was dilated with a puncta 
dilator, at which time, due to overdila- 
tion, it was tom for about one-half its 
length. Five strands of no. 0 catgut were 
threaded through the lumen with con- 
siderable effort. A keratome incision 3 
mm. long was made through the sclera, 
2 mm. behind the limbus. The incision 
was enlarged laterally with scissors. A 
segment was punched from the anterior 
margin of the incision, but the obliquity 
of the incision prevented a complete 
punch wound from being made. The cana- 
liculus was placed into the wound. The 
knot could be seen resting on the antenor 
lens capsule. This was owing to the fact 
that the canaliculus segment was too long. 
The conjunctiva was closed. Technically, 
it was much less difficult to perform this 
operation on the human eye than it had 
been to do so on the dogs’ eyes. 

Postoperative course 

The first two postoperative days were 
uneventful. On the third day, due to pres- 
sure of the catgut knot, a round spot of 
comeal infiltration developed at the 12- 
o’clock position. On tlie fifth postopera- 
tive day a localized grayish exudate 
formed in the anterior chamber beneath 
th^ area of corneal infiltration, and this 
was continuous with the anterior leus 
capsule. On the sixth postoperative day 
there was a rather severe reaction, and 
a definite hypopyon formed in the lower 
part of the anterior chamber and lasted 
six days. It was doubtful if this repre- 



TRANSSCLERAL LACRIMAL-CANALICULUS TRANSPLANTS 


269 


sented actual intraocular infection or 
merely iris irritation. Sulfathiazole was 
administered by mouth on the third post- 
operative day, and on the fifth day, a 
course of typhoid vaccine was begun. 
These measures controlled the untoward 
effects of the operation. On the tenth 
postoperative day the tension was 0 and 
on the sixteenth day it was 3 mm. Hg. 
The reaction, while still fairly marked, 
was receding, the eye was comfortable, 
and the progress was quite satisfactor)^ 
There was a white mass of tissue at the 
external end of the transplant which 
seemed to be due to necrosis of the ex- 
cessive amount of canaliculus outside the 
sclera. This mass of necrotic tissue was 
absorbed in about four days. On the 
eighteenth postoperative day the tension 
was 14 mm. On the twenty-fourth post- 
operative day the tension was 17 mm. 
There was a visible area of localized 
elevation of die conjunctiva similar to 
that seen after trephining. The reaction 
had subsided. The one untoward effect 
of tlie procedure was partial opacity in 
the upper fourth of tlie lens. It would 
appear that the graft was successful, and 
tliat the canaliculus was filtering aqueous 
in this case. It seems most probable, how- 


ever, that the opening will eventually 
close. 

Progress note 

About six weeks after completion of 
this report the subconjunctival pool of 
aqueous on the patient’s eye disappeared 
and the tension returned to its preopera- 
tive level. The operative field was ex- 
plored, and it was found that the external 
end of the canaliculus was closed by sub- 
conjunctival scar tissue. A transscleral 
lacrimal transplant was subsequently per- 
formed on this man’s other eye and this 
case will be reported later. 

Conclusion 

In this one case the eye was able to 
tolerate this operation, and at least a 
marked reduction in tension was pro- 
duced during the first three weeks of the 
convalescence. Further clinical trial 
seems justifiable, and numerous techni- 
cal improvements are to be made. 

Although it is possible that there have 
been reports of previous canaliculus 
transplants, I am unaware of them. This 
work is still in the experimental stages, 
and we are not in position' to recommend 
it as a clinical procedure. 

255 South Seventeenth Street. 



TEST CHARTS REPRESENTING A VARIETY OF VISUAL TASKS* 

Matthew Luckiesh, D.Sc., D.E. 

Cleveland 


To ophthalmologists and others en- 
gaged in examining eyes and in servic- 
ing them with corrective lenses, visual 
acuity is a very important visual func- 
tion. Likewise, common test charts, con- 
sisting of “black” characters on a “white” 
background serve very well their spe- 
cialized purpose. However, both visual 
acuity and the common test chart have 
often led eye specialists into misinterpre- 
tations and erroneous conclusions in con- 
nection with visual tasks encountered in 
everyday seeing. Common test charts of 
high brightness contrast between the 
test characters and their background 
fall far short of representing the count- 
less critical visual tasks performed daily 
for long periods throughout civilized ac- 
tivities.^ 

The common test charts, and even more 
refined test objects, have been designed for 
determining visual acuity as specifically 
defined for a limiting condition. Cer- 
tainly they were not intended for a more 
extensive purpose without appropriate 
considerations. Nevertheless, eye special- 
ists have often misinterpreted and 
extended without justification the signifi- 
cance of determinations arising there- 
from. For example, many statements 
have been made to the effect that visual 
acuity for so-called normal eyes reaches 
a maximum at about 10 foot-candles. At 
best this statement is incomplete and in a 
practical sense is meaningless. Some- 
times such statements are extended to in- 
clude defective eyes. In such cases it has 
been stated that for defective eyes to at- 
tain maximal visual acuity, the level of 
illumination must be greater than 10 foot- 

* From the Lighting Research Laboratory, 
General Electric Company. 


candles or even as much as 100 foot- 
candles. Here again the statement as- 
sumes black objects on a white back- 
ground, which obviously is a special case. 

Much confusion has arisen from such 
statements chiefly because the conclu- 
sions are based upon typical test charts 
or test objects of maximal contrast be- 
tween the (black) characters and their 
(white) background and ignore the fact 
that most visual tasks involve brightness 
contrasts far below maximal and reflec- 
tion factors far below that of so-called 
white surfaces. 

At this point it is essential to distin- 
guish between foot-candles and bright- 
ness and to recognize the enormous in- 
fluence of brightness contrast (between 
object and background) upon visual acu-, 
ity. Brightness is a combined result of 
the reflection factor of a surface and of 
the foot-candles illuminating it. For ex- 
ample, a foot-lambert of brightness is 
produced by one foot-candle of illumina- 
tion if the surface diffusely reflects oU 
the incident light; that is, if the surface 
has a reflection factor of 100 percent. 
Some extremely pure white powders ap- 
proach this value. So-called white papers 
have reflection factors of 75 to 85 percent. 
The diffuse reflection factors of most ma- 
terials vary from those high values to a 
few percent for dark cloth or so-called 
black ink to less than 1 percent for black 
velvet. 

It should be obvious that visual acu- 
ity as commonly defined is determined 
by an arbitrary set of conditions that 
cannot possibly be representative of the 
infinite variety of combinations of the 
factors involved. As commonly defined, 
visual acuity is the reciprocal of the 
threshold size of a critical detail ; that is, 
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of the smallest size of a critical detail 
involving a “black” object on a “white 
background. However, threshold size in- 
creases enormously as the brightness con- 
trast decreases. Likewise the influence 
of level of illumination greatly increases 
as the brightness contrast decreases. Fur- 
thermore, the level of illumination nec- 
essary for distinguishing a critical de- 
tail of a given reflection factor increases 
as the reflection factor of the background 
decreases. 

These relationships can be readily illus- 
trated by measurements of “visual acu- 
ity” made with test charts on which the 
same characters are used but with dif- 
ferent reflection factors of characters and 
backgrounds. The A.M.A. test chart was 
carefully photographed and prints were 
made with nonglossy photographic paper 
to exact size. By means of different ex- 


had white backgrounds with a reflection 
factor of 82.5 percent. The reflection 
factor of the standard letters of the 
A.M.A. test chart varied from the usual 
“black” of chart 1 to a medium gray 
whose reflection factor was 65 percent in 
the case of chart 2, to a light gray whose 
reflection factor was 76.5 percent in the 
case of chart 3. It would aid in visual- 
izing to note again in table 1 the differ- 
ence between the reflection factor of the 
letters and that of the white background 
•in each of these cases and also the effect 
of these differences upon brightness con- 
trast. This effect is also shown by the 
following simple formulae.- When the 
surfaces of the background and of the 
letters diffusely reflect light and the test 
chart is uniformly illuminated, bright- 
ness contrast, expressed in percent, is 
equal to 


100 X 


Brightness of background — Brightness of letters 
Brightness of background 


posures of the print and of different de- 
grees of “fogging” of the background a 
variety of test charts was readily pro- 
duced. Four of these were selected for 


In such a case diffuse reflection factor 
(DRF) may be substituted for bright- 
ness. Therefore, brightness contrast ex- 
pressed in percent is equal to 


inn background — DRF of letters 

lUU ^ — 

DRF of background 


the present purpose and the descriptions In the less common case when the ob- 
and essential data are briefly presented ject is brighter than the background, 
in table 1. background and object are interchanged 

It will be noted that charts 1, 2, and 3 in the foregoing formulae. 


TABLE 1 

luc TO test charts. Reflection factors and brightness contrasts 

PERCENT. ThE TEST CHARACTERS 'ft'ERE IDENTICAL IN SIZE AND FORM ON ALL THE 


Test Chart 

Diffuse Reflection Factor 

Background Letters 

Brightness 

Contrast 

No. 1 Black letters on white background 

~ mydium-gray letters on white background 
v^' i 1 on white background 

4 Ulack letters on dark-gray background 

82.5 

82.5 

82.5 

3.3 

2.8 

65.0 

76.5 

2.6 

96.5 

21.3 

7.3 

21.1 
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Qiarts 1, 2, and 3 might be further 
visualized by placing strips of black, me- 
dium-gray, and light-gray papers, cloths, 
or threads on a white paper or cloth. 

Chart 4 has a very dark-gray back- 
ground, instead of a white one, and the 
letters are the usual "black,” The bright- 
ness contrast between the letters and 
background is practically identical to that 


rected to normal by means of eyeglasses. 
The charts were of standard size and 
were viewed at the standard distance of 
20 feet. 

The object of this paper is to illus- 
trate certain principles that are commonly 
overlooked in interpreting measurements 
of visual acuity with the usual test charts 
into the much more complex realm of see- 


eoor 
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Fig. 1 (Luckiesli). Showing the 
level of illumination (foot-candles) 
necessary to make various lines on 
four different test charts barely read- 
able at the standard distance of 20 
feet. Chart no. 1 was the equivalent 
of the A.M.A test chart. The other 
test charts are more representative of 
many visual tasks encountered in 
everyday seeing. The data represent 
the average from 20 subjects possess- 
ing so-called normal vision or cor- 
rected to normal by means of eye- 
glasses. 


of chart 2. However, there is a great 
difference in brightness between charts 
2 and 4 for the same level of illumina- 
tion. In fact, to malce these two charts 
identical as visual tasks, the level of il- 
lumination must be much greater on chart 
4 than on chart 2. This is illustrated in 
figure 1, which is a plot of average re- 
sults obtained with a group of 20 subjects 
possessing so-called normal vision or cor- 


ing. Therefore, such a group of subjects 
is adequate for the purpose. 

Various interesting facts are revealed 
by figure 1. It is seen that, on the average, 
line 3 of chart 4 was barely distinguish- 
able under an illumination of 84 foot- 
candles. The same line on chart 2 could 
be barely read under an illumination of 
about 12 foot-candles. 

On the standard chart 1,- line 1 (repre- 
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senting a visual efficiency of 100 percent 
by A.M.A. rating or 20/20 by Snellen 
rating) could be barely read under an 
illumination somewhat less than 10 foot- 
candles. However, on the average, line 1 
on charts 2 and 4 could be barely read 
under an illumination of 525 foot-candles, 
or more than 50 times the level of il- 
lumination required in the case of the 


jects. However, a more important point 
is that “visual acuity” in everyday seeing 
is greatly affected by reflection factor, 
brightness, and brightness contrast. In 
cases of very low reflection factors and 
very low brightness contrasts involved 
in many visual tasks, visual zcuity, in a 
practical sense, does not reach a maxi- 
mum until levels of illumination of hun- 


Fig. 2 (Luckiesh). Data obtained 
with the four different test charts 
under four different levels of illumi- 
nation. The shaded area represents 
the “spread” in each case among the 
20 subjects possessing normal vision 
or corrected to normal with eyeglasses. 
The bold horizontal line in each 
shaded area represents the average 
line in each case which is barely read- 
able by all subjects. The white area 
in each case represents the lines on 
each test chart which could be read 
by all subjects under each of the four 
levels of illumination, respectively. 
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standard chart 1. Line 1 on chart 3 
could not be read under any level of 
illumination, even thousands of foot- 
candles. 

The lessons taught by figure 1 should 
be obvious. Certain categorical state- 
ments or generalizations that have been 
made are indefensible and even ridicu- 
lous. The statement that visual acuity, 
determined by black characters on a white 
background, reaches a maximum at about 
10 foot-candles is based upon the com- 
mon black-on-white test chart. This is by 
no means true when determined by more 
refined devices, for visual acuit>' con- 
itnucs to increase up to and be 3 -ond 100 
foot-candlcs for black-on-white test ob- 


dreds and even thousands of foot-candles 
are reached. 

Imagine, for example, garment work- 
ers sewing with black thread on dark 
goods. The ordinary test chart, within its 
limitations, is suitable for determining re- 
fractive errors of their ej^es, for precrib- 
ing certain corrections in eyeglasses, and 
for measuring visual efficiency in its lim- 
ited fundamental sense. However, if the 
eye specialist is to extend his analyses 
to the task the garment workers perform 
and to comments on lighting and to speci- 
fication of foot-candles, he is inadequately 
equipped with data. He would span a 
great portion of the gap if he used a test 
chart such as chart 4. Immediately he 
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would find that, on the average, under 
an illumination of 10 foot-candles, lines 
1 to 6 on chart 4 are not readable as in- 
dicated in figure 1. From a practical view- 
point he might properly conclude that the 
average visual efficiency was 75 percent 
or vision was 20/50. He would also find 
that more light is the only practical aid 
available and would have to use higher 
levels of illumination if lines 1 to 6 are 
to be readable. 

If the eye specialist carried the test 
far enough with this universally essen- 
tial factor, he would find that 100 foot- 
candles increased "visual acuity” and 
"visual efficiency” for the garment 
worker engaged in his ever}ffiay tasks. 
He would also find that by increasing 
the level of illumination this worker 
would be progressively aided. Eventu- 
ally he would reach several hundred foot- 
candles, such as are available at some 
windows or on some porches in the day- 
time. Continuing upward, he would reach 
1,000 foot-candles and more. If the eye 
specialist were examining the group used 
in the present work he would find that 
on chart 4 he would have to have 525 
foot-candles on the average for all the 
subjects to reach a "visual efficiency” of 
100 percent. 

In figure 2 are presented the “spreads” 
of the determinations made with these 
four test charts under four levels of il- 
lumination. It is emphasized that the 20 
subjects had so-called normal vision or 
their vision had been corrected to normal 
with the use of eyeglasses. The shaded 
area in each case represents the spread 
for the 20 subjects, and the horizontal 
bold line in this shaded area represents 
the average of all subjects. Some of the 
subjects could read line 1 of the standard 
chart under 1 foot-candle and nearly all ’ 
of them could do so under 12 foot-can- 
dles. The latter level of illumination pro- 
duced a brightness of the white back- 
ground on chart 1 (also on charts 2 


and 3) of approximately 10 foot-lam- 
berts. Under an illumination of 120 foot- 
candles, some of the subjects could read 
line 1 on chart 2, but only 10 percent of 
the subjects could read this line on chart 
4. Under an illumination of 525 foot- 
candles, all could read line 1 on chart 2, 
none could read line 1 on chart 3, and only 
70 percent of the subjects could barely 
read line 1 on chart 4. Actually, the il- 
lumination necessary to barely read line 
1 on chart 4 varied from about 125 foot- 
candles for one subject to approximately 
1,C)00 foot-candles for two subjects. Only 
30 percent could read this line under a 
level of illumination of 525 foot-candles, 
which was the average "threshold” illu- 
mination for the entire group. 

It should be noted that the diffuse 
reflection factor of the background of 
chart 4 being 3,3 percent, the brightness 
of this background when illuminated by 
525 foot-candles is 0.033 times 525 or 
about 17 foot-lamberts. Only 21 foot-, 
candles is necessary to produce this same 
brightness of the white background of 
chart 1. In addition to the need for 25 
times more foot-candles to make the back- 
ground of chart 4 equal in brightness to 
that of chart 1, still more light is neces- 
sary in the former case to make up for 
the relatively low brightness contrast As 
a consequence, line 1 on chart 4 is only 
barely readable on the average under 525 
foot-candles, whereas on chart 1 it is 
barely readable under somewhat less than 
10 foot-candles for this group of subjects 
with so-called normal vision. Incidentally* 
from adequate knowledge of the visual 
characteristics of this group it is suffi- 
ciently representative for the purposes of 
this investigation. 

Again imagine a group of garment 
workers sewing with black thread on 
dark cloth. The foregoing illumination 
values are for "barely seeing.” No factor 
of safety is included for easier seeing. 
In addition, no allowance is made for old 
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eyes or defective eyes. No allowance is 
made for the fact that the percentage of 
ocular defectiveness is high among-, gar- 
ment workers. Surveys have shown as 
high as 78 percent of garment workers 
have eye defects.^ All these facts provide 
food for thought besides revealing the 
gross faultiness of statements carelessly 
made as to the adequacy of 10 or 20 
foot-candles. 

From the data presented one may con- 
sider numerous visual tasks. The choice 
of garment workers is of no particular 
significance. They were used merely to 
direct attention to a specific case. Illu- 
mination has been emphasized because 
there is no other means of increasing 
"visual acuity" and "visual efficiency” to 
a high level for the countless tasks not 
represented by black-on-white test charts. 
The eye specialist will do well to realize 
that his experience, tools, techniques, and 
interpretations in connection with his 
work on eyes and knowledge of vision 
have limitations when he considers the 
visual tasks in the world of seeing. 

Summary 

The autlior has no quarrel with the 
test diarts in common use nor with the 
overA%’helming importance assigned to 
visual acuity for the eye specialist’s use 
in his specific practice. However, visual 
acuit)’- and die common black-on-white 
test charts have gross limitations when 
applied to evet^'day seeing. 

Contrast sensitivity, or the ability to 
see differences in brightness, is a very 
important factor in seeing. At night, 
on die highwai', for example, it far out- 
weighs visual acuity in importance.'* In 
cvcri daj' visual tasks at ordinarj' levels 


of illumination, brightness contrast or the 
difference in brightness between an ob- 
ject and its background, has a very great 
influence upon threshold size, and there- 
fore, upon visual acuity. 

The literature contains many misinter- 
pretations and erroneous statements per- 
taining to necessary or desirable levels 
of illumination, owing to the inadequate 
basis provided by considerations of visual 
acuity based upon black-on-white test 
charts and test objects. This has led to 
misunderstandings and in some cases to 
unfair as well as unsound attacks upon 
specifications of foot-candles. It is tempt- 
ing to quote some of these statements 
which in the light of adequate knowledge 
are ridiculous. However, this would sen^e 
no essential purpose that the data in this 
paper do not adequately fulfill. 

The visual tasks that are being per- 
formed by millions of persons for long 
hours daily are not represented even re- 
motely by the common black-on-white 
test charts, which are examples of the 
easiest tasks of critical seeing. Test charts 
such as numbers 2, 3, and 4 are repre- 
sentative of many critical tasks of see- 
ing, and the four charts at least span 
much of the range of everyday visual 
tasks. It is seen that levels of illumination 
of 100 to 1,000 foot-candles are neces- 
sary for barely seeing line 1, which rep- 
resents a visual efficiency of 100 percent 
or 20/20 vision. 

The author acknowledges the valuable 
work of A. A. Eastman, T. J. Borsch, 
G. P. Kerr, and T. Knowles in making 
and calibrating the test charts and in ob- 
^taining the data. 

A^ela Park. 
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A CASE OF ACUTE METASTATIC 
DACRYOADENITIS 

Emanuel Rosen, Capt, (MC), A.U.S. 
Camp Pickett, Virginia 

That acute dacrj'^oadenitis is a rarity 
may be readily appreciated when one 
realizes that men like Arlt and Schirmer 
stated that they had never seen a case of 



Fig. 1 (Rosen). Acute metastatic 
dacryoadenitis. 


this disease in the acute phase. The recent 
excellent review of this condition by 
Richardson^ suggested that it is so rare 
that all cases should be reported. 

S. B., aged 20 years, was admitted as 
a patient at -the Station Hospital on De- 
cember 15, 1942, suffering from a mild 
acute, suppurative, nonvenereal penile le- 
sion of undetermined cause. It was associ- 
ated wnth an acute, right, inguinal lym- 
phadenitis. The patient had noticed the 
penile lesion about three weeks prior to ad- 
mission to the genito-urinary service and 
stated that he had been exposed one week 
earlier. Pertinent in his past history was 
the fact that he had had an attack of gonor- 
rheal urethritis in 1940 and in 1941. He 
denied the existence of any previous 
penile lesion. The physical examination 
was negative except for “multiple irreg- 
ular ulcers in the coronary sulcus on and 
around the frenulum, and a hard, painful 
‘bubo’ in the right groin.” Saline dressings 
and sulfathiazole 5 percent (powder) 
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were ordered for the penile lesion and 
sulfathiazole was given internally. 

Three negative dark-field examinations 
were secured and negative Wassermann 
and Kahn tests were reported. The Frei 
test after 72 hours was reported as nega- 
tive. On December 21, 1942, the urologic 
service made the following notation : “At 
the present this appears to be a. non-spe- 
cific lesion due to trauma incurred at the 
time of intercourse.” 

On December 20, 1942, the right eye be- 
came red, edematous, and swollen. The 
involvement was suspected of being an 
early conjunctivitis and was treated ac- 
cordingly. The eye continued slowly to be- 
come worse notwithstanding frequent 
boric-acid applications, and it was noted 
that the condition appeared much worse 
in the 24 hours just prior to the requested 
ophthalmologic consultation. 

The patient recalled that during the 
attack of' "gonorrhea” in 1941 he had had 
a similar involvement of his right eye, it 
having been inflamed,, red, tender, and 
swollen at its lateral aspect. He had re- 
ceived no medication for this ocular con- 
dition, yet these symptoms disappeared m 
8 or 10 days. He did not recall that any 
secretion had been present and did not 
believe that there was any degree of pain 
at any time during the course of the ocu- 
lar disturbance. 

On December 26, 1942, the patient was 
referred to the eye clinic because of the 
increase in pain, tearing, redness, and 
secretion in the right eye. The eye and 
lid had become tense and painful in the 
upper temporal portion. Upon this initial 
examination the outstanding features in- 
cluded a peculiar violaceous congestion of 
the temporal half of the bulbar conjunc- 
tiva of the right eye together with an 
edema of the outer third of the upper lid,' 
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producing a characteristic italic letters 
curve with the long axis of the "s” in 
a horizontal meridian. When the temporal 
third of the lid was raised upward, a mild 
chemosis of the palpebral conjunctiva waS' 
evident. This had not extended to the bul- 
bar conjunctiva. As the lid was pulled 
up the lacrimal gland readily prolapsed 
into view. It was extremely injected, 
thickened, c 3 ^anotic, and glassy in appear- 
ance (fig. 1). In extent it ran well on 
toward the center of the lid, gradually ta- 
pering as it continued in this direction. 
When the examiner’s index finger was 
placed along the lateral portion of the ex- 
ternal orbital margin it was quite evident 
that the normal sharp edge of this area 
had become rounded off by a more or les^ 
firm swelling. This area was not ex- 
tremely tender, although eversion of the 
lid produced excessive pain. Many sub- 
conjunctival hemorrhages were present in 
the upper outer portion of the bulbar con- 
junctiva. 

In 24 hours the acute dacryoadenitis 
had become progressively worse and now 
involved the orbital as well as the palpe- 
bral portion of the lacrimal gland. This 
gland showed an increased tenderness and 
a brawny induration and it prolapsed into 
the cul-de-sac. The right eye showed some 
exophthalmos. In looking to the right and 
up diplopia occurred, due to restricted 
motion of the eye in this direction. The 
upper temporal quadrant was the area 
most involved, but some of the conges- 
tion had now spread to the lower temporal 
bulbar conjunctiva. There was slight pre- 
auricular adenitis along with temperature 
elevation of 1.5 degrees. Smears and cul- 
tures of conjunctival secretion, blood 
count, blood chemistry, and sedimentation 
rate revealed no significant findings. The 

urine specimen showed many white blood 
cells. 

This acute phase persisted for tliree 
days, without any improvement, and a bi- 


opsy was contemplated for diagnostic 
purposes. On December 29th, there was 
definite improvement for the first time, 
the gland having become smaller and tlie 
congestion appearing less intense. On De- 
cember 31, 1942, it was noted that the 
gland Avas rapidly shrinking and that 
there was evidence of fluid substance in 
the gland, which now resembled a large 
sac. The normal sharp border of the su- 
praorbital margin had returned, and the 
intense violaceous congestion had begun 
to disappear. 

On January 3, 1943, the eye showed a 
great improvement, very' little swelling, 
redness, and pain being present. The pen- 
ile and glandular lesions had all healed 
by this time, and the patient was dis- 
charged from the Hospital on January 7, 
1943. Daily conjunctival smears failed to 
show any gonococci. No acute conjunc- 
tivitis was present at any time and the 
lacrimal gland was not involved by any 
direct extension. At no time was there 
any involvement of the cornea, anterior 
chamber, iris, lens, vitreous, or retina. The 
diplopia when the eyes were up and right 
was present for a period of four day^s 
only. The vision in each ey'^e was 20/20 
and remained so throughout the period of 
observation. The original^ described con- 
junctival hemorrhagic areas were com- 
pletely'' absorbed at the end of two rveeks, 
at which time most of the redness and 
swelling had disappeared. 

It is interesting to note that in Rich- 
ardson’s case there were repeated nega- 
tive cultures and smears for gonococci, 
but when a complement fixation test was 
performed the reaction was reported as 
positive. This, however, could not be per- 
formed in the present case. It has also 
been pointed out that this condition shows 
a tendency toward recurrence. Although 
no positive etiologic factor was ascer- 
tained and although gonorrhea was not 
established as the cause of this complica- 
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tion it is' well known that the condition 
involving the lacrimal gland may arise 
from a source where the organism has re- 
mained dormant, such as in the very vas- 
cular portion of the prostate. This would 
appear to be particularly true in cases 
where a previous urethritis had existed 
and had not been treated adequately. The 


fact that in this case there is evidence of 
recurrence of the dacryoadenitis and that 
a similar previous attack had occurred 
during an acute urethritis would strongly' 
make one suspect a related etiologic 
factor. 

Station Hospital. 
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CONGENITAL CYST OF THE 
OPTIC NERVE* 

S. A. Agatston, M.D. 

New York 

Miss B. K., aged 19 years, appeared 
at Dr. Bernard Samuels’s Clinic at the 
New York Eye and Ear Infirmary on 
December 3, 1942. She was apparently 
a normal, healthy individual, of average 
size and intelligence. She complained of 
slight symptoms of eyestrain. 

Her vision was 20/20 in the right eye 
and 20/20 in the left eye. There was no 
external abnormality and no muscle im- 
balance. Her refractive error was, O.D. 
-0.25D.sph. =C= -f 0.50D. cyl. ax. 180° ; 
O.S. -hO.SOD. cyl. ax. 180°. 

The fundus of the left eye was per- 
fectly normal. That of the right eye, 
however, showed a cystic mass Ij^ discs 
in diameter, extending from the limit of 
the upper third of the disc down and 
out below the disc. This cyst was some- 
what oval in shape with 6D. elevation, 
and was moderately translucent. The 
surface of the cy^st wall was covered by 
small blood vessels. The retinal vessels 
behind the cyst appeared to be normal, 

* Presented at the meeting of the Ophthal- 
mologic Section of the New York Academy of 
Medicine, May 17, 19-13. 


entirely unaffected by the presence of the 
cyst (plate 3, fig. 1). The blind spot of 
the left eye was normal, as Avas also the 
visual field. The blind spot of the right 
eye was four times larger than normal, 
and the visual field was definitely cut on 
the temporal side to 55 degrees for a 3- 
mm. white test object on the perimeter 
(fig. 2). 

The family history was negative ex- 
cept for the fact that the mother had a 
right convergent squint. Her fundus was 
normal. A brother, aged 10 years, also 
showed a normal funds. 

In February, 1943, I saw another pa- 
tient, a boy, S. B., aged 16 years, whose 

fundus disclosed a flat connective-tissue 
cystic area similar to the one reported, 
over the disc of the left eye. This area 
did not appear quite so definitely cysbic. 
I have not as yet obtained a photograph 
of the fundus. 

The embryonal hyaloid canal, known 
as the canal of Cloquet, is the basis for 
many anomalous pictures. 

These Avere Avell classified by DeBeck* 
in 1890. His classification refers to 12 
different phases. These are as folloAVs: 
1. Shred of tissue on the. optic nerve. 2. ‘ 
Membrane on the disc. 3. Cystic remains 
on the disc. 4. Massive connective tissue 
on the disc. 5. Rudimentary strand at- 
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tached to the disc. 6. Strand on tlie disc In 1906, Parsons® in his "Patholog}' of 
and posterior capsule of tlie lens. 7. tlie eye,” mentions a case which showed 
Strand from the disc to the lens. 8. Simi- a large blindspot but no contraction of 
lar strand containing blood. 9. Strand the visual field. 


NAME 
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Fig. 2 (Agatston). Visual fields in a case of congenital cyst of the optic nerve. 


attached to the lens alone. 10. Posterior 
capsular cataract. 11. Striae on the pos- 
terior lens capsule. 12. Persistent canal, 
without remnant of tlie vessels. 

This is a quite comprehensive list al- 
though many other familiar variations 
are seen. 

Cystic prepapillar}^ remains have also 
been reported by RandalF in 1888. 


Hunter W. ScarletP reported a case in 
1922, and Yudkin® reported one in 1926. 

In 1939, Levitt and Lloyd® reported a 
prepapillary cyst, containing a moving 
vascular loop. The blindspot was marked- 
ly enlarged and the visual field was also 
somewhat contracted. 

875 Fifth Avenue. 


References 

DcBeck,^D. Persistent remnants of fetal hyaloid artery. Monograph, Annals of Ophth., 1890, 
* \ V. 5, p. 117. 

‘Sradctf Macmillan Co., 1906, v. 3, p. 851. 

‘SkinAl ^922. V. S, Dec., p. 941. 

‘ Levh T I 55, P. 364. 

> i- and Lloyd, R. Amer. Jour. Ophth., 1939, v. 22, July, no. 7, p. 760. 



280 ■ ' NOTES, CASES, 

A RATIONAL BASIS FOR CROSS- 
CYLINDER TESTS 

Joseph I. Pascal, M.D. 

New York 

The how and why of cross-cylinder 
tests can be more easily understood by a 
study of the diffusion spots that make up 
the retinal image in an astigmatic eye 
than in any other way. It can be shown 
ihat when the astigmatism is changed to 
equally mixed astigmatism, the effect of 
flipping the cross cylinder is to change 
the size of the retinal diffusion spots 
without changing their form. Images 
made up of larger or smaller diffusion 
spots of the same shape can be easily 
compared as to clearness, the image made 
up of smaller diffusion spots naturally be- 
ing the clearer. 

To clarify the basis of the procedure it 
would be well to redefine a few of the 
terms used. "Fogging” means to make 
an eye myopic by means of a plus sphere 
if it was not “fogged” or myopic to start 
with. In the presence of astigmatism, 
simple or compound, "full fogging” 
means making both principal meridians 
myopic. “Half fogging” means making 
one principal meridian emmetropic, the 
other myopic. "Unfogging” may be used 
to mean leaving the examined eye hyper- 
opic or making it so by means of minus 
spheres. In the presence of astigmatism, 
simple or compound, "full unfogging” 
implies both meridians being hyperopic, 
"half unfogging” implies that one merid- 
ian has been made emmetropic, the other 
hyperopic. "Meridionally balanced” or 
simply "balanced” means that, where as- 
tigmatism is present; one meridian has 
been made myopic, the other hyperopic; 
in other words, the astigmatism has been 
changed to mixed astigmatism. 

Using these terms in the sense outlined 
we can say that cross-cjdinder tests made 
while the examined, eye is "fogged” 
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(fully or half), or “unfogged” (fully 
or half) are difficult, often unreliable, and 
sometimes even misleading. But if the 
tests are made after the eye has been 
"balanced,” as nearly as possible evenly 
balanced — that is, as strongly hyperopic 
in one meridian as it is myopic in the 
other — then the tests are more effective, 
more definite, and free from misleading 
clues. The reason for this is that only 
when the eye is balanced, do the two 
positions of the cross cylinder produce 
diffusion spots that are readily compa- 
rable. These spots are diffusion circles 
(in a physiologic not a geometric sense) 
of different sizes. Whereas when cross- 
cylinder tests are made on an eye that 

has not been previously ’ “balanced” the 

diffusion spots resulting from the' two 
positions of the cross cylinder differ m 
size and shape, leading to difficulties in 
comparison and sometimes even to mis- 
interpretation. I think even Dr. Crisp s 
new ingenious test for axis described m 
this Journal for June, 1943, would work 
more smoothly if the eye or photographic 
camera was first balanced rather than 
half-fogged. 

Possibly the long-delayed realization 
of this cardinal principle in cross-cylinder- 
tests was due to the way the imperfect 
focusing in an astigmatic eye was dia- 
grammatically presented. The usual 
method was by diagrams- showing the 
position of the two focal lines and their 
shifting back and forth by means of 
spheres and/or cylinders. If the real en- 
tity that enters into the formation of the 
retinal images — ^namely, the retinal dif- 
fusion spot — is studied, the principle and 
importance of “meridional balancing” at 
once becomes apparent.^ 

Williamson-Noble has amplified the 
procedure and in a series of striking 
photographs has shown the principles in- 
volved as no other method can. In order 
to maintain "meridional balance,” Wil- 
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liamson-Noble makes a most excellent condition can be maintained throughout 
suggestion ; namely, to use the duochrome the test by means of correcting^ cross 
test, better known here as the bichtome. cylinders as well as testing cross cylinders, 
test.® This paper should be read by every has been published by the writer,® 
e 3 ^e physician. Another amplification of 

the subject, showing how the "balanced” 37 West Ninety-seventh Street. 
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AN ILLUMINATED RETRACTOR 
FOR EYE OPERATIONS ESPE- 
- CIALLY FOR DETACHMENT 
OF THE RETINA* 

Conrad Berens, M.D. 

New York 

Because of the need for good illumi- 
nation in operations for detachment of 
the retina, orbital operations, and opera- 
tions on the inferior-oblique muscle, an 
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Pig. 1 (Berens). .An illuminated 
plastic retractor. 


illuminated retractor has been devised. 
This may be inserted into a flashlight han- 
dle (fig. 1) or attached to a cord and 
rheostat. The retractor is of plastic ma- 
terial, the handle is 51 mm. long, and 
the tip 18 mm long by 8 mm. in diam- 
eter, The tip forms an angle of 165 de- 
grees with the handle. The tip is con- 
cavo-convex to facilitate the manipula- 
tion of electrolysis and diathermy tips 
and needles in the hollowed-out part. , 

The tip is slightly frosted to project 
the light onto the scleral surface. 

35 East Seventieth Street. 


A COLOR FILTER FOR RETINAL 
PHOTOGRAPHY* 

Ferdinand L. P. Koch, M.D. 

New York 

It has become necessary for many who 
use the carbon-arc models of the Zeiss- 
Nordenson retinal cameras for color de- 
lineation of the eyegrounds, to decelerate 
their activities in this respect because of 
the relative scarcity of dajdight Koda- 
chrome film in the bantam pack (K828), 
although those who work with the later 
nitra-Iamp instruments still are able to 


n t ti "i* study u-as aided by a grant from the *From the Departments of Ophthalmologj' 
^ moloncal Foundation, Inc. Made by of the College of ifedicine, New York Univer- 
- lucilcr & Company, Chicago, Illinois. sity and Bellevme Hospital. 
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obtain the artificial-light Kodachrome 
(K828A). The latter, perhaps, does not 
afford quite so true a coloration as does 
the former but it is adequate. Similar, 
reasonably true values may be attained 
with carbon-arc illumination and arti- 
ficial-light color film if one resorts to the 
expediency of using an accessory filter. 

This may be done inexpensively with 
the use of a Type A, C4-Harrison filter, 
which may still be purchased on the open 
market. One may obtain it in various 
sizes according to whether the operator 


of the camera wishes to place the filter 
in front of the objective lens at the pa- 
tient’s end of the photographic tube or to 
have it reground for placement in the 
small, removable filter frame that is re- 
ceived into a slot in the stationary verti- 
cal tube situated between the shutter 
housing and the prism-placement group- 
ing just to the rear of the source of il- 
lumination. It is not necessary with this 
device ^ to alter one’s amperage and ex- 
posure tables. 

780 Park Avenue. 


SOCIETY PROCEEDINGS 

Edited by Dr. Donald J. Lyle 


CHICAGO OPHTHALMOLOGICAL 
SOCIETY 

November 16, 1942 
Dr. Lours G. Hoffman, president 

CLINICAL MEETING 

(Presented by the Department of Oph- 
thalmology, University of Illinois) 

Bilateral optic-nerve atrophy (juve- 
nile TABOPARESIS) 

Dr. ■ Martha Rubin Folk presented 
the case of A. K., a 16-year-oId boy who, 
when first seen on September 4, 1912, 
complained of blurring of vision for a 
period of four years. Vision was 0.1 in 
each eye. The pupils were unequal in size, 
the right measuring 4 mm. and the left 
3.5 mm. ; the left pupil reacted sluggish^ 
to light. Upon ophthalmoscopic examina- 
tion, the optic papilla was seen to be pale, 
with clear margins and narrowing of the 
vessels. Perimetric study showed concen- 
tric contraction of 20 degrees of both 
visual fields to form and color. Homat- 


ropine refraction revealed an error of 
R.E. -i-2.75D. sph. =0= 4-0.2SD. cyl. ax- 
180°, vision 0.1; L.E. '-h2.50D. sph., 
vision 0.1. 

The blood .Wassermann reaction was 
4+, and 1+ Kahn. Colloidal gold curve 
of the spinal fluid showed 5321555300. 

Diagnosis made by the Department of 
Neurology was that of central-nervous- 
system syphilis with the possibility of 
early taboparesis. Antisyphilitic therapy 
was instituted. 

Congenital absence of left puncta 

Dr. Roosevelt Brooks presented H. 
B., a man, aged 22 years, who was re- 
ferred by the Selective Service Board for 
correction of tearing in the left eye. 

On examination, the right eye was 
found to be entirely normal. The left eye 
was watery but the conjunctiva was not 
injected. Complete absence of the puncta 
above and below was found. No opening 
of tlie lacrimal sac could be found in the 
nose and it was assumed that the sac was 
also absent. 
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Operation: An incision was made in 
the skin slightly nasalward to the position 
of the lacrimal sac and the nasal bone 
was exposed, through which an opening 
was made into the nose. A double silk- 
worm gut suture was passed from the lid 
margin at the site of the puncta into the 
wound, then into the nose. The lower end 
of the suture was brought out of the nose 
and fastened to the cheek. One week later 
a small silver tube was threaded over the 
silkworm suture into the nose and the 
sutures were then removed. The end of 
the tube in the nose was bent downward, 
the upper end was bent nasalward over 
the bridge of the nose and fastened by 
adhesive tape. 

It was hoped that by this procedure 
epithelization would occur. No record 
of a similar case was found in the litera- 
ture. 

Pemphigus of the conjunctiva 

Dr. Carl Apple reported the case of a 
woman, aged 71 years, who had a puru- 
lent discharge from the right eye for two 
years, and from the left eye for six 
months. Following bronchitis two years 
ago, she had continued sore throat, chok- 
ing spells with hemopt}’sis, and blisters 
on the tongue, which bled at times ; there 
were ulcers on the palate, tongue, 
pharynx, and epiglottis. Dysphagia had 
been present for a year and a half. 

X ray of the lungs showed negative 
findings; sputum was negative for acid- 
fast bacilli; smears were negative for 
fusiform bacilli or spirochetes; blood 
Wassermann test was negative. The blood 
count showed 4,500,000 red cells; 11,500 
vhite cells : 41 percent lymphocytes, 48 
percent neutrophiles, 4 percent eosino- 
philcs, and 7 percent mononuclears. 

Pempliigus of conjunctiva usually 
occurs with lesions of the mucous mem- 
branes of the moutli, throat, and nose; 
mreh in conjunction with eruptions upon 


the skin. Bullae are exceptional ; denuded 
areas are found in the conjunctiva, which 
rupture from pressure of the exudate 
beneath and result in scarring, with final 
constriction and disappearance of the 
retrotarsal folds and adhesion of the lids 
to the bulb. Ulcers of the cornea may oc- 
cur in the late stages. 

Dermatologic lesions about the eyes 

Dr. Oliver S. Ormsby read a paper 
on this subject which was published in 
this Journal (August, 1943). 

Discussion. Dr. Robert Von der Heydt 
inquired about riboflavin deficiency, and 
whether this treatment was given in cases 
of acne rosacea with involvement of the 
nose and “butterfly” lesions on the cheeks. 
With reference to the eye changes in lu- 
pus erythematosus, this condition involves 
the eye but little in comparison with the 
skin, and these patients are almost ex- 
clusively seen and treated by dermatolo- 
gists. 

Dr. Sanford Gifford asked whether the 
Macht test is considered to be of diagnos- 
tic value in pemphigus. In 8 or 10 cases 
the tests had been reported as highly 
toxic. Dr. Ormsby had mentioned the deep 
lesions in the cornea caused by pemphi- 
gus, but in his own experience, while 
there is scarring, the lesions are very 
superficial; the bullae rupture and there 
remains but a little erosion, with no 
hypopyon. It seems that the epithelium is 
chiefly affected, and is replaced by thick 
horny epithelium that covers the cornea. 

Dr. Ormsby, in closing, said with refer- 
ence to the effect of light in producing 
lesions or causing exacerbation of symp- 
toms in rosacea and pellagra, there is a 
definite influence on the last-named dis- 
ease. In Peoria and other state institu- 
tions some years ago, while pellagra was 
being investigated, fenestrated gloves 
were used on many patients and the 
hands were exposed to the sun. In the 


284 


SOCIETY PROCEEDINGS 


open areas of the gloves pellagrous symp- 
toms developed very actively. On the 
other hand, many patients were seen who 
developed lesions in areas not coming in 
direct contact with the sun’s rays. One 
elderly patient who had been bedridden 
for years was in a comparatively dark 
room; the pellagra was well developed 
and the cutaneous lesions were very ac- 
tive, It is not believed that the actinic 
rays produced pellagra but that they are 
effective in bringing out the lesions in a 
sensitized skin. Goldberg, who did the 
remarkable work on food deficiencies in 
pellagra, stated that during winter months 
(when patients in the South have little 
pellagra-preventive foods), vitamin de- 
ficiencies occur that cause an acute out- 
break in the spring when the sun’s rays 
become more potent. Most of the cases 
occur from March to June. The part that 
h'ematoporphyrin plays in sensitizing the 
skin in these patients ' is debatable. No 
particular effect has been observed of the 
sun’s rays on rosacea. 

Ocular tuberculosis associated iwith tu- 
berculosis of the skin is quite common; 
this was not discussed here for lack of 
time. Lupus erythematosus of the con- 
junctiva and lids was mentioned because 
this condition has been recognized only 
for a few years; if attention is called to 
it more cases will be detected. As it can 
be cleared up with treatment, a proper 
diagnosis is valuable to the patient. 

Concerning the effects of riboflavin in 
rosacea, very little effect has been seen 
on the cutaneous lesions, but a decided 
effect has been noted on the ocular lesions 
associated with rosacea. 

The description of ocular pemphigus 
was made as a composite of a large num- 
ber of cases recorded all over the world 
by dermatologists and ophthalmologists, 
particularly the latter. In the early stages 
the vesicles are always superficial and 
usually leave without trace. Later, when 


the disease attacks deeper tissues of the 
eye and sclerotic changes occur, vesicles 
no longer develop, although they may be 
found on other mucous membranes. The 
Macht test is used as a confirmatory find- 
ing; a positive test is valuable in con- 
firming the diagnosis of pemphigus. It is 
a phytopharmacologic method of testing 
the toxicity of the blood serum for plant 
protoplasm. In about 90 percent of pa- 
tients with pemphigus the blood serum 
shows greater toxicity than that of- nor- 
mal persons. 

As m6st cases of contact dermatitis are 
of allergic or hypersensitive nature, and 
as sodium thiosulfate is the most valuable 
drug in overcoming sensitization, we- 
have found it of great value in this type 
of dermatitis. It is used in dosage of one 
gram intravenously three times a weeh 
for a week or 10 days. Two excellent local 
applications consist of the aqua calcis lo- 
tion and a naftalan ointment. The first 
preparation contains sodium biborate 10 
grams, powdered zinc oxide 15 grams, 
powdered starch IS grams, liquor calcis. 
120 grams, and aqua rosa q.s. ad 240 
grams. A very efficient ointment consists 
of naftalan 6 grams, powdered zinc oxide 
IS grams, powdered starch IS grams, and 
petrolatum to make 60 grams. It has not 
been found necessary or advisable to use 
phenol in the aqua-calcis lotion. 

The use of prisms in ophthalmology 

Dr. George P. Guibor presented a 
paper on this subject which appeared m 
this Journal (August, 1943). 

Discussion. Dr. Richard Gamble said 
that he had had the opportunity of watch- 
ing Dr. Guibor develop his ideas and .put 
them to use. The theories are fascinating 
and the results are good. The most valu- 
able suggestions he made are the explana- 
tion of overaction of the inferior oblique 
muscle by synkinesis, the use of prisms, 
base out, undercorrecting the deviation 
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in convergent concomitant squint, and 
the use of prisms, base out, for extemal- 
fectus paralysis. 

His explanation of the reason for over- 
action of the inferior-oblique muscle is 
the only one that seems reasonable. It is 
usually not possible to demonstrate paraly- 
sis of the superior rectus of the opposite 
eye to one’s satisfaction. Another impor- 
tant point is the fact that overaction of 
the, inferior-oblique muscle is extremely 
common in children but is very seldom 
seen in adults. This would not be true if 
it were due to paralysis of the superior 
rectus of the other eye. 

In regard to the use of prisms, base 
out, undercorrecting the deviation in con- 
vergent concomitant squint, one likes to 
think of the first page in Traquair’s book 
on "Perimetr}%” in which he refers to the 
visual field as a “hill of vision in a sea of 
blindness.” In this hill the peak corre- 
sponds to the fixation point, the hill slopes 
off gradually on each side of the peak for 
about 10 degrees, then slopes off rapidly. 
The use of prisms, base out, undercor- 
recling the deviation would be an attempt 
to make the image fall on the side of this 
hill, and the eye should then move out 
sufficiently to have the image fall on the 
fixation point. If this is so, why did Dr. 
Guibor not order prisms correcting all 
the deviation less 10 degrees, instead of 
correcting much less? It is disappointing 
that he finds that the use of prisms in 
this manner is not effective in cases of 
abnormal retinal correspondence. Would 
Dr. Guibor make a more definite state- 
ment concerning the value of prisms in 
cases of alternating convergent squint? 
are they less effective than in cases of 
monocular squint? 

II ith reference to the use of strong 
prisms, base out, in cases of paralysis of 
the e.\tenial-rectus muscle, he was not so 
ciuhusiasiic as the essayist. It seems he is 
doing ver)- Hule more with these un- 


sightly lenses than the patient does by 
merely turning his head toward the side 
of the paralyzed muscle. The important 
point is whether or not there is contrac- 
ture of the internal-rectus muscle. If that 
develops before the paralysis recovers it 
will take more than prisms, base out, to 
relieve it. 

Dr, George P. Guibor, in closing, said 
that motor defects are always undercor- 
rected with prisms because one is unable 
to determine the amount of spasticity 
present. Likewise, it is easier to add more 
prism to a deviation that is not improving 
than to remove prism from a patient who 
is using full correction. 

Dr. Gamble is correct in his criticism 
of the use of prisms in treating paretic 
deviation, especially so when these devia- 
tions are associated with severe suppres- 
sion and contracture of the opponent 
muscle. However, in partial defects not 
associated with contracture, prisms are of 
considerable value. 

Robert Von der Heydt. 


SAINT LOUIS OPHTHALMIC 
SOCIETY 

November 27, 1942 
Dr. Leslie Drews, president 
Dendritic ulcer 

Dr. F. O. Schwartz read a paper on 
this subject which was published in this 
Journal (1943, v. 26, p. 394). 

Discussion. Dr. M. H. Post said that 
he had noticed repeatedly that dendritic 
ulcers heal rapidly on removal of foci 
of infection, but he had a feeling, too, that 
this disease is self-limiting to some ex- 
tent. He had seen cases in which no foci 
of infection could be found, in which the 
lesion resisted all local treatment, but, 
continuing this same local treatment, 
something took place in the system, and 
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the eye suddenly healed very rapidly. He 
said that he had not had much luck with 
the thermophore in this type of lesion. 

Dr. Post said that Dr. John G. Bellows 
had issued a word of warning about the 
use of sulfa drugs in lesions of the cor- 
nea. Since the action takes place only in 
vascularized tissue, there is a tendency 
for these drugs to induce vascularization 
of the cornea in the region of the ulcera- 
tion. 

Dr. William Shahan said he had found 
that local applications of 1-percent silver 
nitrate used very cautiously, tracing the 
open branches of the ulcer, make them 
well in three or four days. Of course, 
when the cases are protracted he also sent 
the patient to some rhinologist and then 
to the family doctor. 

Dr. Roy Mason said he would like to 
ask Dr. Schwartz about his case in which 
the patient was struck by the limb of a 
cherry tree. He had had a number of 
these cases preceded by some sort of 
trauma. One patient got cement dust in 
his eyes. In a few days he developed a 
dendritic ulcer. Did the accident activate 
it or aggravate it? There are very good 
textbooks that fail to answer this ques- 
tion, but give the impression that trauma 
has something to do with dendritic ulcer. 
He has felt that the condition was not due 
to trauma but, like Dr. Schwartz, to some 
virus or toxin. So many cases, however, 
are preceded by slight trauma. 

Another phase of the subject is the use 
of the sulfa drugs. He has been using 
sulfathiazole internally in these cases 
and it seemed to him that the patients 
have been getting well much faster than 
before. 

Dr. F. O. Schwartz (closing) in an- 
swer to Dr. Shahan, said' he used the 
thermophore at 1S4°F. for one minute. 

He had seen a number of cases of 
dendritic ulcer following injuries ; about 
half a dozen patients had been improved 


after the removal of corneal foreign 
bodies but had returned in a week or 10 
days with dendritic ulcer. He was in- 
clined to think the injury paved the way 
for the development of the ulcer. He had 
never seen the condition occur in both 
eyes. 

Corneal resection for dystrophy 

Dr. Vincent L. Jones presented the 
case of a woman, aged 43 years, who had 
come' under his observation in March, 
1939. The corrected vision in each eye 
had been 20/20. Corneal dystrophy or de- 
generation (without gutter formation) 
progressed from the periphery until, in 
February, 1942, the entire cornea in each 
eye was involved. Vision was limited to 
the detection of gross motions. 

On May 11, 1942, corneal resection 
was performed, following the method of 
Meyer Wiener. Erythema doses of R 
rays were given under the direction of 
Dr. Sherwood Moore. Healing was un- 
eventful. On August 21st, vision in this 
eye was 20/400, and on November 2Sth 
the vision had improved to 20/200. 

Discussion. Dr. William James pointed 
out the need for better terminology to 
avoid confusion in discussing • corneal 
conditions. In obscure, so-called dystro- 
phies of the cornea he had used corneal 
resection in seven cases; four received 
beneficial results. Yet after about four 
or six months the cornea became opaque 
from what he judged was edema. The 
patients were not benefited permanently 
at all. To resect down to firm healthy 
tissue is worthwhile in a great number of 
cases of scars and erosions of.tlie cornea. 

Dr. John Green wished to commend 
Dr. James on his technique of corneal re- 
section. Dr. James was kind enough to 
assist him in one case. It was a beautiful 
demonstration of how the scar tissue can 
be dissected off in the proper plane of 
dissection. 
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In cases of bullae it was quite remark- 
able how one can get rid of them without 
regeneration. Not only Ewing but Allen 
of Chicago showed that the genesis of a 
•bullous keratitis was a disease of Bow- 
man’s membrane. If one removes the su- 
perficial layers of the cornea including 
Bowman’s membrane a quiet eye will re- 
sult. Most of his cases had been in blind 
eyes that could not be removed for some 
reason. 

James H. Bryan, 
Editor. 


COLORADO OPHTHALMOLOGI- 
CAL SOCIETY 

November 28, 1942 
Dr. James M. Shields, president 

Detachment of the retina and cat- 
aract EXTRACTION 

Dr. William M, Bane presented the 
case of Mr. R. B., aged 23 years, who 
was examined by Dr. J. L. Swigert on 
December 1, 1933. He had symptoms of 
eye strain witli some blurring of vision 
and a chronic facial eczema. His vision 
was O.D. 20/20; O.S. 20/50-1. There 
were also bilateral posterior capsular 
cataracts, larger in the left eye. Weak 
lenses were ordered but they did not im- 
prove the vision. The fundi were normal. 
On ]\Iay 9, 1939, the patient complained 
of more loss of vision. Examination re- 
vealed numerous vitreous floaters in both 
c)'cs. also a retinal detachment in the right 
eye, lower temporal quadrant. This was 
operated on witli immediate good results 
by Dr. Swigert. 

After the first operation there devel- 
oped what was thought to be a secondar)' 
detadmient. This was not at the periph- 
ery, whidi seemed healed, but near the 
center of the original separation. A 
guarded prognosis was given. A second 


operation was performed by Dr. Swigert, 
with good results and no complications. 

Early in 1942, the patient went to the 
Mayo Clinic for his eczema. A diagnosis 
of atopic dermatitis was made. 

On October 5, 1942, examination re- 
vealed a mature cataract in the right eye. 
This was operated on by Dr. William M. 
Bane with excellent result. Vision with 
correction at this time was O.D. 5/20—1 ; 
O.S. 5/20-1. 

Endophthalmitis secondary to 

TRAUMA, WITH RECOVERY 

Dr. Ralph W. Danielson presented 
a 13-year-old boy, who was first seen 
for refraction in March, 1941, at which 
time it was found that he was practically 
emmetropic, each eye, with a' vision of 
20/15. 

He was next seen on June 25, 1942, 
because on the day before he had been 
struck in the right eye with a piece of 
wood. 

On examination, it was found that a 
fiat, more or less oblong, sliver of - wood 
ivas extending through almost the entire 
thickness of the cornea in a slanting man- 
ner. This was removed with considerable 
difficulty, the attempt being made to avoid 
pushing the piece of wood into the an- 
terior chamber and injuring the lens. The 
patient was placed on sulfathiazole, about 
0.5 grain per pound of body weight, but 
in a couple of days it was noted that the 
cornea was definitely becoming opaque 
and a hypopyon was developing in the 
anterior chamber. The sulfathiazole was 
increased to 0.75 grain per pound of body 
weight, but, in spite of this, by June 29th, 
there appeared to be a hopeless endoph- 
thalmitis, the cornea showing an increase 
in opacity and the anterior chamber be- 
ing so full of hypopyon that the iris could 
not be seen. It was felt that something 
drastic would have to be attempted. The 
sulfathiazole was, therefore, increased to 
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1 grain per pound of body weight ; and a 
very extensive Saemisch incision was 
made at the pupillary border, which 
drained the anterior chamber completely. 

This wound was re-opened twice a day 
lor the following week and once a day 
for several days more. 

On July 3d the patient’s temperature 
rose to 103°F., and it was necessary' to 
stop the sulfathiazole. The use of typhoid 
paratyphoid vaccine was substituted. The 
eye gradually cleared, leaving an intra- 
stromal abscess which was opened from 
the exterior on August 1st and again on 
August 3, 1942. 

On July 24tlr, the administration of 
riboflavin, 2 mg., three times a day, was 
begun. The uncorrected vision at the 
present time is 20/65, and with a minus 
2.50D. sph. O +3.50D. cyl. ax. 103°,- 
the vision is 20/15. 

This case is presented primarily to 
demonstrate an eye which, although ap- 
parently hopelessly lost, was saved by a 
combination of sulfathiazole and wide 
incision of the cornea; (2), the use of 
riboflavin to increase corneal nutrition; 
and (3), the remarkable amount of vision 
now obtained. 

Discitssioji. Dr, Neeper thought phe- 
merol would have been a great help in 
the early stages of this case. He reported 
very good results with its use. 

Successful retinal-detachment oper- 
ation IN APHAKIA 

Dr. Ralph Danielson and Dr. John 
Long presented the case of I. G., a 65- 
year-old white woman who had had an 
intracapsular cataract extraction on the 
left e}'^e in November, 1940. The opera- 
tion at that time was uneventful and no 
vitreous was lost. The corrected vision 
following cataract extraction was 20/20. 

On !May 21, 1942, a large bullous de- 
tachment of the retina, left eye, occurred, 
and a tear was found in the upper temr 


poral quadrant. This was treated with' 
multiple diathermy punctures. Healing 
has been satisfactory, tlie retina having 
gone back into place ; at the present time 
the corrected vision of the eye is 20/33. 
The margins of the old tear and the sur- 
rounding area of choroidal scarring are 
plainly seen. 

Dermoid cyst of the brow 

Dr. John Long presented the case of 
B. M., a 13-year-old Spanish-Ainerican 
girl. The patient had had a gradually 
increasing swelling of the lateral angle 
of tlie left brow since birtli. On Novem- 
ber 10th, a cyst, measuring 1.5 cm. in 
diameter, was excised. This cyst was 
found to be beneath the orbicularis 
muscle and not attached to the bone. On 
opening the cyst, it was seen to contain 
sebaceous material and numerous tiny 
hairs. A diagnosis of dermoid cyst was 
made. 

The origin of dermoid cysts was dis- 
cussed at some length and the theory of 
Collins and Mayou was mentioned. Ac- 
cording to this theory, a dermoid cyst is 
an inclusion resulting from adhesions be- 
tween the skin and the suture lines of the 
skull in early fetal life. 

Photographs of the patient and gross 
and microscopic photographs of the tu- 
mpr were shown. 

Foster Kennedy syndrome 

Dr. W. a.. Oh mart presented the case 
of Mrs. D. W. H., aged 28 years, who 
came to the office on October 22, 1936, 
complaining of blurred vision. Examina- 
tion showed an optic atrophy of the left 
eye. The right eye was apparently nor- 
mal. Visual acuity at the time was O.D. 
20/25; O.S. nil. No lens was of help. 
The patient staled that Dr. Rudolph Jae- 
ger had operated on her about six years 
previously for a brain lesion. 

In July, 1942, she was again exam- 
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, med, and a typical Foster Kennedy syn- 
drome was found. A papilledema of 
about 2 mm. of the disc of the right eye 
was found. The optic disc of the left eye 
was atrpphic. 

She was operated on again by Dr. Ru- 
dolph Jaeger. 

She again was examined in Novem- 
ber, 1942. A peculiar macular lesion was 
found in the right eye. Optic atrophy 
was present in the right eye. 

! For all practical purposes the patient 

is blind. 

Discussion. Dr. Rudolph Jaeger dis- 
? cussed the surgical aspects of the case. 

1 Both operations showed the carotid 

arteries compressing the nerve. Removal 
f of the roof of the optic canal allowed 
the nen'e to be pushed up without pinch- 
-ing against bone. 

j No enlargement of the pituitary was 

; found at operation. 

Dr. W. H. Crisp thought the macular 
involvement was a capillary breakdown. 
; Walter A. Ohmart, 

: Secretary. 


MEMPHIS SOCIETY OF OPH- 
THALMOLOGY AND 
OTOLARYNGOLOGY 

December 8, 1942 
Dr. D. H. Anthony, presiding 

Constant occlusion in amblyopia 

Dr. E. C. Ellett reported three cases 
to illustrate tlie value of occlusion in the 
relief of amblyopia. Only constant occlu- 
sion was of any value. An}thing less 
Was waste of time. The surgical, re- 
fractive, and oilier features of these cases 
were omitted; tliey were reported as a 
few of a good many cases in which the 
vision was improved by the forced use 
of the amblyopic eye. 

Tlic first patient was L. H., aged six 


years, who was seen in April, 1942, with 
a , periodic squint, both eyes turning in 
under cover, and with an esophoria of 
8 degrees. The motion in was stopped by 
25-degree prism, base out. Vision in the 
right e 3 ’’e was 6/15 and J4, and in the 
left eye 6/6 and Jl. On August 4th con- 
stant occlusion of the left eye was begun. 
On October 23d the vision in the right 
eye had improved to 6/6 slowly, and on 
November 7th it was 6/6 and Jl. 

The second patient was A. C., a five- 
year-old girl, who seen in July, 1942. 
She had a paresis of the right third 
nerve, manifested by right hypertropia, 
ptosis, and a dilated pupil. The vision in 
the right eye was normal. The vision in 
the left eye was 6/60. Under constant 
occlusion of the right eye the vision in 
the left eye improved to 15/30 in three 
months, and in five months the vision 
was 6/6. 

The third patient, B. L., a two-year- 
old boy, ivas seen in 1938, with con- 
vergence of the left eye amounting to 28 
degrees. It was not possible to test the 
vision until a year later, when it was 
found to be 1/60 in the right eye, and 
6/10 in the left eye. Constant occlusion 
of the left eye was begun in October, 
1939, and in January, 1942, the squint 
was found to be alternating, after which 
the eyes were occluded alternately. In 
November, 1942, vision was 6/12 in each 
eye. 

Spasm of the central retinal artery 

Dr. E. C. Ellett presented the case 
of P. R., aged 61 years, who stated that 
his vision began to fail in April, 1942, 
the left eye being affected and only at 
times. The vision was about 5/60 in each 
eye with glasses. The blood pressure was 
126/80. He had had some bad teeth re- 
moved and the physical examination 
otherwise was negative. On the morning 
he was seen, August 5th, he had four 
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spells of blurring of vision. He was seen 
during one of them. Some of the retinal 
arteries were entirely empty of blood, 
some showed a broken column. While the 
eyeground was under observation, the 
arteries began to fill from tlie disc end 
and were soon normal. The time was too 
short to permit testing the vision and 
field while the spasms were present, and 
it was too interesting and unusual a sight 
to miss the chance to watch it. In Sep- 
tember, and again in December, 1942, he 
reported no further attacks and he has 
resumed his work as a railroad engineer. 

Lens extraction in high myopia 

Dr. E. C. Ellett reported tlie case of 
N. J., a 58-year-old man, who had been 
under observation for 33 years. He had 
worn glasses for IS years prior to his 
first visit, and his vision was 20/40 in 
each eye with — 13.00D. sph. He grad- 
ually developed some myopic changes and 
a few vitreous opacities, and the vision 
became worse. In 1937, visible lens 
changes were noted and they gradually 
progressed. In July the vision in the 
right eye was 6/60 with — 18.00D. sph, 
and in the left eye 6/18 \vith — ll.OOD. 
sph. =0= — 5.00D. cyl. ax. 30°, In Octo- 
ber, a preliminary iridectomy was done 
in the right eye, and, in November, an 
intracapsular cataract extraction. He had 
a slight anterior-chamber hemorrhage on 
the sixth day but this disappeared in 24 
hours. His vision in the right eye was 
6/9 with -f2.00D. sph.; with +2.50D. 
sph. added he could read J2. He was 
greatly pleased with the new lighter 
glasses, and with the improved vision. 

Congenital ptosis 

Dr. Ralph O. Rychener reported the 
case of P. W., aged nine years, who had 
had a modified Motais operation per- 
formed on the right eye two montlis 
previously witli .resultant overcorrection. 


followed by diplopia, lacrimation, and 
exposure of tlie cornea, due to incomplete 
closure of the lids. On September 9, 
1942, with the aid of Dr. P. M, Lewis, 
the tissues of. the upper fornix were 
taken down, the tongue of the superior- 
rectus muscle isolated and reattaclied to 
the insertion of tlie ocular muscle, and 
the levator palpebrae muscle was resected 
for 4 mm. and tlie stump sutured to the 
tarsus. Slides were exhibited of the vari- 
ous preoperative stages along with the 
final result, which was perfect. 

Recession for hyperphoria 

Dr. Ralph O. Rychener reported the 
case of R. F., an 18-year-old boy, who 
was rejected by the Navy because, as 
the examiner expressed it, "his eyes 
didn’t look right” although his visual 
acuity was normal. There was a left 
hyperphoria of 28 degrees due to a 
paresis of the right inferior-oblique 
muscle. On July 15th, a 5-nim. recession 
of the left superior rectus was done, with 
excellent cosmetic result although on 
September 8tli there was still a demon- 
strable left hyperphoria of 15 degrees. 
He was accepted by the Navy on Sep- 
tember 10th. Slides were exhibited. 

Laceration of cornea and sclera 

Dr. Ralph O. Rychener reported tlie 
case of D. A, C, aged 37 years, who was 
injured two weeks previously when a 
soft-drink bottle had exploded in his 
hand, cutting the right upper lid and 
lacerating the cornea and sclera. The lid 
was well repaired but there was a l5-mm. 
laceration of tlie cornea at the 9-o’clock 
position extending up and nasally into 
the sclera, with prolapse of the iris and 
ciliary body and marked ciliary injection. 
Visual acuity seemed fair, and it was 
determined to apply pure trichloracetic 
acid to the wound in the hope that a 
resistant eschar would be formed. After 
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two weeks tke wound was flat and re- 
quired no further treatment. On Decem- 
ber 4, 1942, the visual acuity was 6/60 
but was improved to 6/7.5 and J2 with 
•f4.50D. sph. =0= — 13.00D. cyl. axis 
100°. A slide was shown. 

Symmetrical muscle paralysis in 

IDENTICAL TWINS 

Dr. Ralph O. Rychener reported, 
with color slides, the cases of S. O. and 
L. O., four-year-old identical tivins, 
whose mother had noticed that one eye 
failed to move upward in certain posi- 
tions. In the one this proved to be due 
to a paralysis or absence of the right 
inferior oblique ; in the other to a similar 
condition of the left inferior oblique. 
Binocular vision with the Worth dot test 
without demonstrable diplopia was pres- 
ent in the primar}'- position. No treat- 
ment was advised. 

Myasthenia gravis 

Dr. J. Wesley McKinney presented 
a case report of W. S., a 65-year-old 
man, who was first seen in June, 1940. 
On the first visit the left upper lid began 
to droop and in about one month the 
right upper lid also began to droop. At 
this time there was also weakness of the 
jaw so that he had to hold the jaw to be 
able to chew. There was a paralytic 
ptosis of the upper lid of each eye vary- 
ing in degree at different times of obser- 
vation. All the muscles of the face 
seemed to sag. The jaw jerk was absent. 
The ocular rotations were normal and 
there was no diplopia. 

The patient had pernicious anemia and 
it was thought at first that this was the 
cause of the ptosis. At pne of his visits 
to the office he was given prostigmine 
methyl sulphate by h}q)odermic injection. 
Within 15 minutes the ptosis had dis- 
appeared and the facial expression be- 
came normal. His condition varied con- 


siderably over the next year and a half 
but for the most part he had been able 
to control the ptosis and weakness of the 
facial muscles with prostigmine by 
mouth. There has been no spread of the 
weakness to other muscles. 

On one occasion he came in for re- 
fraction at a time when die lids were 
drooping so much that most if not all of 
the pupil in each eye was covered. After 
the injection of prostigmine the lids be- 
came normal and refraction was carried 
out udthout difficulty. 

Argyll robertson bupil, congenital 

Dr. J. Wesley McKinney reported 
the case of H, S., a 46-year-old man 
who was seeking relief from presbyopic 
symptoms. When it was found that his 
pupils were ver}’^ small tlie patient said 
that they had always been small. He had 
had thorough physical examinations on 
various occasions ; these were always 
negative. The eyes were entirely normal 
except ior the fact tliat the pupils meas- 
ured less than 1 mm. in diameter in each 
eye. They were equal in size but did not 
react to a strong light, but reacted 
promptly to convergence. The pupils 
dilated to 3 mm. in each eye a short time 
after the instillation of paredrine. This 
eliminated a parasympathetic paralysis as 
the mechanism of the condition. The 
patient refused spinal puncture. 

Successful result in old retinal 
detachment 

Dr. Dexter J. Clough, II (by invi- 
tation) presented the case report of a 
10-year-old boy, who was found to have 
greatly reduced vision in his left e3'^e 
when examined by school authorities. 
The boy and his family were previously 
unaware of this visual defect. A history 
of trauma at the age of three years, when 
the child sustained a fractured nose, was 
elicited. 
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Vision in the left eye was limited to 
perception of hand movements at 3 feet. 
Ophthalmoscopic examination revealed 
an almost total detachment of the retina 
with a massive bulging inward from 
both the temporal and nasal sides. The 
patient was hospitalized, and after two 
days of absolute bed rest in the supine 
position and fixation of the eyes during 
the waking hours by appliance of pin- 
point disc spectacles, there was enough 
regression of the retinal elevation to re- 
veal a small retinal tear in the upper 
nasal sector just anterior to the equator. 
Diathermy operation for the retinal 
detachment was carried out, with the 
use of both the Weve surface-diathermy 
technique and the Walker micropin tech- 
nique, about the site of the retinal tear 
localized on the sclera and over the upper 
hemisphere of the globe between the ora 
serrata and equator. Subretinal fluid was 
released through two trephine holes, one 
over the upper nasal sector and one over 
the upper temporal sector to correspond 
to the nasal and temporal bulging of the 
retina. Postoperatively the retina was 
found to have completely reattached, and 
the vision in this eye a month later was 
6/24+ with a full field. 

It was not • known definitely whether 
the detachment had existed for seven 
years, that is, from the time of the nose 
fracture, but it is probable that it had 
existed for a considerable time. In view 
of such an unfavorable prognosis, the 
good result would encourage the opera- 
tive interference of any retinal detach- 
ment regardless of its duration. 

GL.A.UCOMA SECONDARY TO DISCISSION 

Dr. J. Wesley McKinney reported 
the case of F. C., a 56-year-old man, who 
had had a successful intracapsular 
' cataract extraction in the right eye. 
When the left eye was operated on, it 
was found that the capsule was too tight 


to be grasped with forceps, which fact 
necessitated an extracapsular extraction, 
A moderate amount of, cortex was ab- 
sorbed rapidly, leaving a fairly dense 
secondary membrane.' 

The patient returned for discission 
two months after tlie operation. By mis- 
take atropine was instilled preoperativcly 
instead of homatropine, giving very wide 
dilatation of the pupil. The membrane 
was needled and a large pupillary open- 
ing was obtained. 

Two -hours after the operation the 
patient complained of pain which became 
increasingly severe. The eye became 
stony hard. For three days the pain was 
intense; the pupil remained dilated, and 
tension remained high despite the use of , 
eserine, mecholyl, prostigmine, and heat. 
The pupil began to constrict on the 
morning of the fourth day and the ten- 
sion was less. By afternoon the tension 
was normal. The tension has remained 
normal for two years, without the use of 
miotics, and vision was corrected to 

20/15. 

Gunshot wound of the eye and brain 

Dr. Phil Lewis reported the case of 
H. S., a colored man, aged 28 years, who 
was admitted to the eye service of John 
Gaston Hospital on July 5, 1942, be- 
cause of a gunshot wound, of the left 
eye. He gave a history that a shot gun was 
fired at him at the distance of about one- 
half block. Several shot hit him but only 
one above his shoulders. He entered the 
Hospital two hours later complaining 
of pain in the back of his head and loss 
of vision of his right eye. - 

Examination on the following day 
showed that a shot had perforated the 
center of the lower right eyelid about 
3 mm. from the border. There was a 
round hole in the sclera about 4 mm- 
from the limbus in the 5-o’clock merid- 
ian. The anterior segment of the eye 
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was normal except for a dilated pupil scars at the points of entrance and exit 
which did not react to light. The vitreous of shot, dislocation and cataract of lens, 
was full of blood so that the fundus recent and old organizing hemorrhages, 
could not be seen. There was no percep- detachment of the retina, which was 
tion of light. X-ray studies were made drawn over toward the scleral scars, 

to determine tire position of the shot. Comment. It is obvious that the bullet 
Much to our amazement it was found must have traversed the eyeball and 
to be in the lower occipital region and orbital tissues and passed through the 
all the ventricles of the brain were filled supraorbital fissure. That it did so with- 
with air. ' out injur}' to the various important 

Two days later the patient’s tempera- structures in this area is remarkable, 
ture had risen to 100°F., and he com- Even more remarkable is tlie fact that it 
plained more of headache. Further X-ray caused the. ventricles to become filled with 
studies showed the amount of air to be air. Just how this occurred is not clear, 
about the same. The optic foramen was Probably a posterior ethmoid cell or tlie 
normal. No fractures of any part of the sphenoid was opened and the air came 
skull or sinuses were found. The follow- from that source. Certainly the ventricles 
ing day, because his neck was stiff, a were pierced in some portion. Complete 
spinal puncture was ordered and con- recover}' occurred except for the loss of 
sultation was requested with the neuro- the injured eye. 
surgical department. Sulfapyridine was 

given in the amotmt of 90 grains a day. Severe procaine reaction 
The patient’s temperature rose to 104°F. Dr. Phil Lewis reported a case of 
He. became delirious and the interne was near fatality presumably from injection 
unable to do a satisfactor}' lumbar punc- of procaine hydrochloride for a minor 
ture. The patient was quite ill for about plastic operation on the eyelids, 

four days and then began to recover Mr. J. D. R., a white man, aged 73 

rapidly. An X-ray examination of the years, was admitted to the John Gaston 
skull on July 25th showed that the air Hospital on September 18, 1941. He had 
had been absorbed. He was discharged an old inactive trachoma with a moderate 
from the Hospital in good condition ex- entropion of the lower eyelids, Consider- 

cept for the loss of vision in the right able comeal irritation was present due to 

The blood in the vitreous had ab- trichiasis. Plastic surgery on the lids was 
sorbed sufficiently to allow the examiner to be done first, and extraction of senile 
to see that the retina was detached. The cataracts at some later date was contem- 
eye was totally blind. plated. Routine physical examination was 

The patient was not seen again for negative. The man was apparently in 
almost two months. He then came in excellent general condition, 
with his eye severely inflamed and very On the morning of September 19th, 
painful. Examination showed an irido- he was given 3 gr. of nembutal at 7 :15 
cyclitis, fresh blood in the anterior a.m. At 8 a.m. 4-percent cocaine hydro- 
chamber, ^d secondary glaucoma. Enu- chloride and epinephrine 1 : 1,000 were 
c cation \rith glass-ball implantation was dropped into each eye several times (6 
performed and was followed by an un- drops of cocaine and 3 of epinephrine in 
eventful recovery. each eye). At 8:15 a.m. both lower lids 

\T report of the Army were infiltrated and the sensory nerv'es 

e leaf Museum was as follows : Scleral blocked by injections of l-percent pro- 
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caine hydrochloride with one ’ drop of 
1 : 1,000 epinephrine per cubic centimeter. 
A total of seven cubic centimeters of pro- 
caine was used. An incision splitting 
the right lower eyelid was begun. Im- 
mediately the operation had to be dis- 
continued due to a sudden, alarming 
change in the patient’s condition. He took 
a few deep, rapid breaths, became ex- 
tremely cyanotic and stopped breathing. 
The heart ceased beating. Artificial res- 
piration by rhythmical pressure and re- 
laxation of the chest was started while 
hypodermic injections were being quick- 
ly prepared. Coramine (1 c.c.) was in- 
jected into the external jugular vein. 
Epinephrine hydrochloride 1:1,000 (1 
c.c.) was injected directly into the heart. 
An Emerson Resuscitator, which pumped 
oxygen rhythmically into the lungs was 
employed. After 10 minutes had elapsed, 
during which time there was no sound 
of cardiac action and he was apparently 


dead, his heart began to beat very feebly. 
From then bn his improvement was 
steady and after 30 minutes mbre he was 
returned to bed with instructions for 
very careful watching. After two days 
he left the Hospital in good condition. 
The operation was not performed. 

Comment. In the opinion of all who 
witnessed this near fatality it resulted 
from procaine sensitivity. It was true 
that some cocaine was used biit the 
amount was very small and he showed 
no symptoms until after the procaine 
injections. Cocaine had been previously 
used in his eyes without mishap. This 
man was clinically dead for 10 minutes 
and his recovery or resurrection was due 
to the most efficient services rendered by 
the Hospital staff. The Emerson Resusci- 
tator certainly played an important part 
in saving this man’s life. and was there- 
fore recommended as standard equip- 
ment in all hospitals. 
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THE WAGNER BILL 
In the medical profession there are 
not many minority opinions with regard 
to the Wagner Bill. The profession as a 
whole has turned its face against any 
form of the socialization of medicine. We 
are hll thoroughly convinced that the 
highest types of medical practice are car- 
ried on in the very’ personal relationship 
of private physician to his patient. It is 
therefore argued that anything which de- 
stroys this relationship must be bad in its 
very' essence. 

The writer is not aware that anywhere 
in the medical periodical literature of this 


country has anything been said even mild- 
ly favorable to the Wagner Bill. Yet there 
is some reason to believe that the Bill 
voices the purposes of one much higher 
in authority and influence than Mr. Rob- 
ert F. Wagner, the Senator from Neiv 
York. Many of us are convinced that the 
Bill in its present form cannot pass 
through Congress. But there are others 
who believe that, with the very influential 
backing of the highest in the land in al- 
liance with the trade unions, the Bill may 
have a good chance for becoming law. 

It is not expected that anything here 
said will play an important part in either 
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passing or defeating the Bill. Yet if there 
exist in the medical profession and among 
our own good friends any substantial dif- 
ferences of opinion as to the Wagner Bill 
we ought to know everything possible 
about such points of view. 

Let us, for the moment, ignore any 
vote-catching problems involved, even 
among Senators and Congressmen, and 
consider only principles and practical 
consequences. As bearing upon the atti- 
tude of the medical profession, the only 
carefully prepared documents with which 
most of us are familiar as dealing with 
the Bill are severely and even utterly con- 
demnatory. Chief of these is the report of 
the National Physicians’ Committee, an 
organization financially independent al- 
though apparently owing its inception to 
the American Medical Association, and 
receiving support from some of the large 
drug manufacturers. A short summary 
of the medical provisions of the Bill has 
also been issued by the American Medical 
Association’s Council on Medical Service 
and Public Relations. 

Only one other organization within the 
medical profession appears to have made 
a careful attempt to analyze the provisions 
of the Wagner Bill. This is the numeri- 
cally small but professionally rather sig- 
nificant group known as the Committee 
of Physicians for the Improvement of 
Medical Care, Inc., whose Secretary is 
John P. Peters, M.D., of New Haven, 
Connecticut. It may be recalled that this 
organization came into existence six or 
seven years before the organization of the 
“National Physicians’ Committee,” with 
its rather imitative title. 

Perhaps the most striking feature of 
the Wagner Bill is its breath-taking com- 
prehensiveness. It would undertake pro- 
vision of medical care for a total number 
of persons estimated at from 100 to 110 
million. The item of finance is mentally 
overwhelming. The Bill as a whole (with 


its increase probably from 37 to 62 million 
in the number of persons registered under 
the Social Security laws) might involve 
the collection of the staggering total of 
12 billion dollars from employers, em- 
ployed, and self-employed. (The average 
annual revenue of the United States Gov- 
ernment from all sources during the ten 
years 1924 to 1933 inclusive was 3)4 
billion.) 

Something like absolute authority un- 
der the law would be placed in the hands 
of the Surgeon General of the United 
States Public Health Service, although 
with aid from advisory councils (Social 
Security Council, and Medical and Hos- 
pital Council)- which would have impor- 
tant functions with regard to organiza- 
tion and administration. The Surgeon 
General would apparently have power to 
establish rates of payment for medical 
services, to decide to whom physicians 
might provide services, to approve or dis- 
approve hospitals and clinics, to publish 
lists of physicians entitled to render serv- 
ices under the law, and to establish quali- 
fications for specialists. 

The A.M.A.-sponsored committee (Na- 
ional Physicians’ Committee) declares 
that, if enacted into law, the provisions 
of the Wagner Bill would “destroy the 
private practice of medicine in the United 
States”; that “State Medicine means ab- 
ject slavery”; and that for the mass of 
people it involves “medical care through 
and by physicians who are politically 
amenable rather than by those, with su- 
perior abilities and skills,” as contrasted 
with “the practice of medicine under the 
Christian concept of the sanctity of hu- 
man personality.” 

The Committee of Physicians for the 
Improvement of Medical Care is also 
strongly critical of the Wagner Bill, al- 
though' this Committee, we are reminded, 
has already recorded its approval' of a 
national health program. The Committee 
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does, however, offer constructive com- 
ment as to the faults of the Wagner Bill 
as applied to such a health program. Per- 
haps the most vital criticism of the Bill, 
as presented by this Committee, relates to 
the enormity of the program, the attempt 
to conjure such a plan out of thin air, 
lacking the benefits that might be derived 
from a slower and more evolutionary pro- 
cedure, with its gradual accumulation of 
experience and the step-by-step adjust- 
ments' rendered possible by trial and er- 
ror and correction. "In an experiment of 
such vast proportions as that contem- 
plated by the Bill it would seem wiser 
and more conducive to the improvement 
of medical care to cover at the start a 
smaller proportion of the population.” 

■ We are reminded that a bill introduced 
by Senator Wagner in 1939 proposed a 
national health program financed by 
grants-in-aid to states complying with the 
standards of the Federal Government. 
Such grant-in-aid would have permitted 
gradual development and local autonomy 
under Federal supervision. 

It is further suggested that a tax-sup- 
ported system might be more equitable 
and economical. Such a system would 
make it possible to provide care at first 
for those who were most truly in need, 
leaving room, for such further expansion 
as experience and expediency might indi- 
cate. 

Much has been said for and against the 
principles of States’ rights as contrasted 
^yith Federal control, in relation to many 
lines of activity. The adoption of legisla- 
tive innovations for relatively small units 
of the population has at least the virtue 
of limiting the mistakes that may arise in 
new experiments, and of permitting valu- 
able lessons to be learned as to the man- 
ner of cariyfing out novel ideas. But Sena- 
|or Wagner, and those associated with 
im in the' present proposals for sweeping 
social change, appear to have thrown 


overboard the spirit of caution embodied 
in their earlier plan. The Committee of 
Physicians for the Improvement of Medi- 
cal Care suggests that the scope of the 
new proposals might - well at first be 
limited to a lower income, say $2,000 or 
$2,500, as compared with tlie $3,000 limit 
provided in the Bill, 

The present Bill's provision that hos- 
pital sendee shall be of the type offered 
by "ward or other least expensive facili- 
ties compatible with the proper care of the 
patient” seems to suggest that those who 
have been accustomed to purchasing semi- 
private or private accommodations in hos- 
pitals, or to consulting physicians who 
have comfortable waiting rooms and well- 
furnished offices, will have to forego the 
benefits provided under the Bill unless 
they are willing to accept services of the 
sort furnished in a ward or dispensary. 
Or are such patients to be allowed to 
spend private funds on these sendees 
while economizing on their payments to 
ph)'sicians? The Committee of Physicians 
for the Improvement of Medical Care sug- 
gests that, however handled, this problem 
opens the way for abuse, whether to the 
advantage or to the disadvantage of the 
physician. 

There are those who believe that Mr. 
Wagner’s Bill cannot pass into law. 
Others, including the "National Physi- 
cians’ Committee,” recognize a danger 
that the Bill may pass in its present form 
and are determined to do all in their 
power to prevent such an outcome. In 
this spirit of opposition and determination 
they refrain from such constructive criti- 
cism as might be supposed to acknowl- 
edge the possibility of improving a des- 
perately bad proposal. The Committee of 
Physicians for the Improvement of Medi- 
cal Care, on the other hand, acts on the 
basis that certain parts of the Bill ought 
to be constructively modified. Particu- 
larly this Committee emphasizes the 
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weakness of the Bill as to provision for 
group practice in and out of hospitals. 
“Medicine/’ says the Committee, "has 
long since passed the stage in which the 
individual medical practitioner can pro- 
vide good medical care as a solitary indi- 
vidual.” While the Bill appears to give the 
Surgeon General the right to contract for 
group service, the Committee urges (1) 
that groups of physicians so approved 
shall be qualified to furnish medical serv- 
ices, (2) that beneficiaries or groups of 
beneficiaries shall be permitted to select 
the medical groups from whom they shall 
receive services, and (3) that approved 
groups shall have their names published 
on the lists provided for individual phy- 
sicians. 

As contemplating the event of the pas- 
sage of the Bill, another constructive criti- 
cism is to the effect that the Bill does not 
fully recognize the proper organization 
and function of hospitals, and that the 
proposed rates of payment to' hospitals 
are too small to cover costs of services 
by laboratory staffs, internes, and resi- 
dents. Also, “there is no separate provision 
for the payment of physicians who fur- 
nish professional services in the hospital. 
It seems to be assumed: first that every 
hospital shall be an ‘open’ hospital in 
which each family practitioner cares for 
his own patients ; and second, that labora- 
tory, X ray and consulting services are to 
be paid for separately.” The Committee 
suggests that “such a system would negate 
the principle of cooperative group medi- 
cine.” 

The Committee of Physicians for the 
Improvement of Medical Care offers im- 
portant suggestions as to the maintenance 
of outpatient clinics. Since under the pro- 
posed law a large proportion of the pa- 
tients who now attend outpatient clinics 
would be able to consult their own phy- 
sicians, these clinics could no longer be 


maintained unless organized as centers 
of group practice under the law. For this 
purpose the Committee suggests that the 
Surgeon General should be authorized to 
make contracts with approved outpatient 
clinics for certain services and that the 
remuneration of the physicians should be 
included in such contracts. The Commit- 
tee, however, points out that only by 
means of a well-organized and highly de- 
veloped outpatient service would it be 
possible to avoid the wasteful tendency 
(which has arisen under existing hospital- 
insurance systems) toward hospitalizing 
patients for conditions that do not require 
inpatient facilities. 

It appears that first visits are or may be 
excluded from coverage under the pro-, 
posed law. This, the Committee of Phy- 
sicians for the Improvement of Medical 
Care points out, “violates the principles 
of preventive medicine,” since it acts as 
a deterrent to the early treatment of dis- 
ease. It also tends to prolong disability. 
A proposal to limit laboratory benefits 
under the Bill is condemned as inimical 
to the best medical care. These exceptions 
are intended to prevent abuse of the sys- 
tem, but such an object should be, the 
Committee suggests, accomplished in 
other ways. ' 

The same Committee expresses serious 
concern as to a proposal to recognize un- 
der the law a system of “fee-for-service.” 
This practice, the Committee points out, 
has been found (under insurance sys- 
tems) to encourage malingering on the 
part of the patient and unnecessary multi- 
plication of service by the physician. It is 
stated that British physicians, under the 
system of National Health Insurance, 
have expressed their preference for per- 
capita payments rather than fee-for-serv- 
ice. The latter practice is also ill adapted 
to preventive medicine. 

Personal contact with British physi- 
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Clans ^seems rather to indicate that the 
.British Panel System is viewed with less 
^lisfavor among the general physicians 
than among specialists. If in the United 
States there are any appreciably varying 
degrees of hostility to the proposed ex- 
tension of socialized medicine, it is to be 
supposed that here again the degree of 
hostility will be found greater among 
specialists than arhong general practi- 
tioners. The practice of specialized medi- 
cine may on the whole be assumed to 
carry certain advantages over the prac- 
tice of general medicine, as to social and 
professional status, personal independ- 
ence, and financial gain. 

The subject of specialization, as dealt 
with in the Wagner Bill, is scarcely men- 
tioned in the report of the National Phy- 
sicians’ Committee. The Committee for 
the Improvement of Medical Care, how- 
ever, intimates that the Bill’s definition 
“of specialists and the manner in which 
they may be employed lacks clarity.” The 
latter Committee objects to the Bill’s pre- 
scription of “the exclusive utilization of 
standards and qualifications developed by 
competent professional agencies” (pre- 
sumably examining boards). While "the 
standards and certifications of these agen- 
cies could, like any other relevant data, 
be employed by the Council, . . . their use 
should not be prescribed in the Bill.” 

It is noted that in smaller communities 
some general practitioners will have to 
• perform functions which in larger cities 
will be conducted by specialists, and that 
provision must be made for compensating 
the general practitioner who has acquired 
proficiency in special fields. It is further 
objected that, while the Bill provides for 
consultation with specialists, it does not 
specifically recognize continuous treat- 
specialists. The Bill provides 
tiat the services of specialists shall ordi- 
narily be available only upon the advice 


of the general practitioners,” but the 
Committee insists that the patient should 
be given the greatest possible freedom in 
the choice of a specialist. 

It is to be regretted that such construc- 
tive criticism as is afforded by the report 
of the Committee of Physicians for the 
Improvement of Medical Care has not 
found more general access to the profes- 
sion. There are a number of physicians 
who agree with the conclusion of the Chi- 
cago “Committee on the Cost of Medical 
Care” that some form of national pro- ' 
gram for the improvement of medical 
care is desirable. Many of us now con- 
tribute heavily of time and skill, without 
financial recompense, to various forrtis of 
socialized medicine. The profession is also 
supporting certain schemes for group 
health insurance. But the more we study 
the ramifications and complications in- 
volved, the more we are led to doubt the 
wisdom of venturing, without benefit of 
the lessons to be learned from more par- 
tial and gradual change, into the enor- 
mous and revolutionar}’^' experiment pro- 
posed under the Wagner Bill. 

W. H. Crisp. 


OUR POSTWAR PROBLEM 

The ophthalmologic training centers in 
the United States are facing a real prob- 
lem in planning how to meet the demands 
for ophthalmologic education in the im- 
mediate postwar period, demands that are 
even now mounting in an ever-increasing 
tide. Owing to the curtailment in the-resi- 
dent service by the armed forces and by 
the procurement agency, there will be a 
definite gap in the ranks of well-trained 
younger ophthalmologists, and it will be 
the duty of the training centers to make 
that hiatus as small as possible. Conse- 
quently, it is the duty, right now, of the 



300 


EDITORIALS 


educators to establish plans and means 
to care for the influx of men that will 
flood the ophthalmologic training centers, 
starting with the beginning of demobiliza- 
tion and continuing for at least two or 
three years. 

Apparently, there will be four main 
classes to be provided for : 

A. Recent graduates who have finished 
their general interneship, who may or may 
not have served in the armed forces, and 
who wish to specialize in ophthalmology 
as their life work. This constitutes the 
group that have in the past composed the 
regular resident staff and whose training 
will proceed along established prewar 
lines. 

B. Residents in ophthalmology whose 
career was interrupted by service with the 
armed forces before completion of their 
training. 

C. Men who have had from one to two 
3'ears (or even more) of training in oph- 
thalmology and who, because of absence 
from that field of work, require a fairly 
rapid comprehensive refresher cOurse. 

D. Practicing ophthalmologists who 
have been on duty with the armed forces 
and feel that they require refresher work 
before returning to civilian practice. 

All four of these groups require sepa- 
rate consideration which must be tem- 
pered b}"- the realization that the total 
number will far exceed any aggregation 
of ophthalmic students in -the past. Con- 
sequently, plans elaborated by the training 
centers must take into account the physi- 
cal limitations of the centers themselves, 
such as the amount of laboratoiy^ and' 
clinical material available for the neces- 
sarily individualized instruction that Is so 
essential in ophthalmology. 

The regular resident training of group 
A should proceed as in the prewar period 
in general. But care must be taken to 
limit the number of residents to the pre- 
war level, despite the fact that eventually 


each institution must ■ increase its quota 
of residents to provide an adequate sup- 
ply of ophthalmologists toThe country as 
a whole. However, that increase cannot be 
made until the immediate postwar training 
program has been completed. 

Group B presents a somewhat more dif- 
ficult problem. Each institution has the 
moral obligation to take back into its resi" 
dent ranks any man whose training at that 
institution was interrupted for service 
with the armed forces, and to complete 
that training, both in time and scope. This 
will necessitate practically doubling the 
resident staff without similar increase in 
.physical equipment or clinical material. 
That will mean that each resident will 
have direct charge of fewer patients than 
in the past, but that can be compensated 
for by insistence upon more thorough 
and meticulous work in each individual 
case. That will also mean that each resi- 
dent will be given somewhat less surgery 

• to perform than in the past, which may 

not be an unmixed blessing. It will also 
mean that under closer direction of the 
educators, each resident will have more 
study time available and will emerge from 
the institution with a better knowledge of 
the basic sciences (particularly pathology) 
,than in the past. These problems are, of 
course, peculiar to each training center, 
but with proper advance planning they 
can be solved for the greater good of oph- 
thalmology. ^ . 

The next group is numerically rather 
small, composed of probably not more 
than 125 to ISO members, and the prob- 
lems of this group can be solved rather 
easily by concerted action of the various 
training centers. There has been circulated 
among some of the larger centers a plan 
to establish an intensive three months’ 

• course in ophtlialmolog)^ somewhat simi- 
lar to that given In Vienna in the 1920’s, 
and known as the Fuchs course. Such 
courses, limited to 25 persons, would be 
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presented at some six .or eight of the 
-larger centers where there is adequate 
. teaching personnel. They would start im- 
mediately after the cessation of hostilities 
and be staggered so as to take care of the 
men as the}’^ are demobilized. The course 
would cover clinical, didactic, and labora- 
tory reviews of .the entire subject of oph- 
tHalmolog)^ For the more or less indi- 
vidualized clinical instruction, the class 
would be subdivided into small groups. 
Needless to say, the course would be open 
only to men who had completed- at least 
one full year of formalized instruction in 
ophthalmology and would not constitute a 
short cut to the practice. In that or some 
similar way, this comparatively small 
- group of men whose training falls just 
short of the desired, could be given the 
• necessary instruction that would fit them 
. to start out in civilian practice. For the 
success of such a plan, cooperation by 
the Surgeons General of the armed forces 
is essential,, and this has been tentatively 
promised. 

The last group comprises men who 
' i'^ve been in the practice of ophthalmology 
before their entrance into the armed 
forces and who wish to fill out the gaps 
in their knowledge. For these, the formal 
courses that are presented at various 
centers throughout the country are in- 
adequate. They do not wish to spend two 
or three weeks listening to lectures on 
a heterogeneity of subjects without cor- 
relation. They need to observe clinical ma- 
terial and receive some didactic instruc- 
tmn in certain subjects in which they feel 
f cy are deficient. For them, attendance at 
an active teaching clinic offers the best so- 
lution available at present. Each clinic 
must be prepared to receive these men on 
an informal basis and give them the privi- 

ege of browsing', for they know what 
they need. s 

All this adds up to the fact that oph- 

a mologjr has a job to perform in the 


near- future and the sooner concrete plans 
are laid, the less confusion there will be 
when that job plunks itself down into 
the lap of ophthalmology. 

Harry S. Gradle. 


THE SHEARD FOUNDATION FOR 
EDUCATION AND RESEARCH 
IN VISION 

The movement which culminated in the 
conception of a Foundation for Educa- 
tion and Research in Vision at the Ohio 
State University had its beginnings with 
the introduction of the two-years’ course 
in applied optics in the department of 
physics at the Ohio State University, in 
1914. After some years it became obvious 
that the importance of the work was so 
great that it warranted four years of train- 
ing fundamentally devoted to the basic 
mathematical, physical, and biophysical 
sciences with their applications in physi- 
ological optics, clinical significance, and 
practical work. It was proposed to set up 
in the University a department for re- 
search in all phases of problems in vision 
in which there would be postgraduate 
instruction in the subjects of physiolog}”^, 
physics, ophthalmology, and optometr)’^ to 
students enrolled in the graduate school 
of the University, with no restrictions 
other than the necessary educational 
qualifications. 

There were, from the very beginning, 
two projects definitely in mind : ( 1 ) The 
Foundation for Vision, and (2) the 
School of Optometry. These projects were 
naturally inclusive in the minds of only 
those who thought of vision in terms of 
optometry alone. But in all pamphlets and 
statements which have been officially is- 
sued by the University there has been an 
attempt, at least, to emphasize the fact that 
the Foundation is independent of any sys- 
tem of practice and also independent of 
the School of Optometry, which is a part 



302 


EDITORIALS 


‘■s 

of the educational provisions of the Uni- 
versity. The Foundation is an undertak- 
ing universally applicable to all matters 
pertaining to vision and has no connec- 
tions with the School of Optometry other 
than those which logically arise by reason 
of the fact that optometry is a subject 
pertaining to visual science. 

It has long been recognized that re- 
search in all phases of visual science is 
proceeding in a number of schools and 
laboratories with results that justify con- 
tinuation of the work. The objectives of 
the studies may be clinical, psychological, 
physiological, economic, sociological, or 
commercial. Whatever of good results 
from these bits of isolated researches 
should be panned and preserved for ap- 
plication where they can best be employed. 
A central processing and proving station 
is required to evaluate the results of such 
studies as are carried on there and else- 
where, and it is just that purpose that is 
to be served by the Sheard Foundation. 
In order that there may be . adequately 
trained teachers in the things of vision, 
Avhether they go as teachers or research 
workers into ophthalmology, optometry, 
illuminating engineering, visual direction 
in industry, physico-physiology, psychol- 
ogy, or some other branch of learning, 
there must be some center possessed of 
adequate medical and other collegiate de- 
partments and a conviction about and in- 
terest in matters of vision. 

The purposes of the Foundation are : 

1. To stimulate research in every way 
possible insofar as visual problems are 
concerned, and to give attention in these 
researches to both matters of theory and 
of practice. 

2. To exercise a leadership in all mat- 
ters concerning vision of an educational 
or research character to the end that the 
Foundation in Vision may contribute the 
greatest good to the greatest number pos- 
sible. 


3. To provide facilities and contacts 
with various departments and schools of 
the University, and to attract outstanding 
men in some manner interested in vision 
to spend a sabbatical year or other period 
of time in study and research. 

4. To develop training for those who 
are concerned in any wise with vision. 
This, for example, might consist of a 
single course for illuminating engineers 
or safety engineers, a course in physio- 
logical optics for psychologists, or for 
optometrists or ophthalmologists. 

5. To train those who are to become the 
teachers and research workers of the 
future in the fields of ophthalmology, op- 
tometry, specialists in industrial visual 
problems and to carry a limited number 
of postgraduate students through thesis 
requirements and to a doctorate degree.' 

The Foundation will operate under the 
supervision of a board of directors com- 
posed of outstanding men in the fields 
of education, medicine, industry, and ap- 
plied optics. The faculty will consist of a 
number of full-time teachers and investi- 
gators, selected lecturers from related 
schools, and artisans skilled in optical 
construction. Instruction and research 
work will be carried on in such subjects 
as myopia, color vision, dark adaptation, 
visual standards, accommodation, eye 
movements, refraction, reading difficul- 
ties, orthoptic training, and visual re- 
habilitation. 

The purposes of the Foundation are 
laudable and the character of its forma- 
tion and sponsorship unimpeachable. With 
a competent staff and adequate financial 
and moral support from medical as well 
as lay sources it promises to fill the needs 
so sorely felt at the present time by all 
groups of professional men who arc en- 
deavoring in their own way to relieve 
distress of sufferers of visual disturbance 
or to aid by scientific research and appli- 
cation the lessons learned by researches 
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in applied , optics. The Foundation de- 
serves the moral and financial support of 
the medical profession- 

W. L. Benedict. 


BOOK NOTICE 

THE READABILITY OF CERTAIN 
TYPE SIZES AND FORMS IN 
SIGHT-SAVING CLASSES. By 
Harold J. McNally, Ph.D. Clothbound, 
71 pages. Bureau of Publications, 
Teachers’ College, Columbia Univer- 
sity. 1943. Price $1.75. 

An estimate of one child in 500 or over 
50,000 of the children in this country are 
partially sighted and require special edu- 
cational facilities. Many of these children 
are in sight-saving classes, of which there 
are 635. These classes represent 227 cities 
and 31 states. In New York City there 
are 88 schools with sight-saving classes, 
enrolling approximately 2,000 pupils. The 
education of this large a number of chil- 
dren is a sizable and important under- 
, taking. The author of this book has at- 
tempted to determine experimentally the 
best materials for use in these classes. 


Reading tests were made on a large 
group of partially sighted students, using 
a variety of types. The reading period and 
light intensity were controlled. Reading 
speed and eye-blink frequencies were de- 
termined. 

The results of the study did not permit 
the conclusion that any one of the experi- 
mental types was preferable to any of 
the others for use in the sight-saving 
classes. 

H. R. Hildreth. 


CORRESPONDENCE 

An erratum and follow-up note 

February 24, 1944 

Editor, American Journal of 
Ophthalmology 

In reference to an article entitled “Post 
operative endogenous infection,” which 
I wrote in collaboration with Dr. Daniel 
Kravitz, on page 170, paragraph 3 (Feb., 
1944 issue) it is stated that the patient’s 
vision is 20/10 +. This is an error. Vision 
at the time of writing the paper was but 
20/1004-, and final vision, about three 
months later, was 20/504- . 

(Signed) Lloyd J. Duest, M.D. 



ABSTRACT DEPARTMENT 

Edited by Dr. William H. Crisp 


Abstracts are classified under the divisions listed below, which broadly correspond to those 
formerly used in the Ophthalmic Year Book. It must be remembered that any given paper may 
belong to several divisions of ophthalmology, although here it is mentioned only in one. Not all 
of the headings will necessarily be found in any one issue of the Journal. 


1. General methods of diagnosis 

2. Therapeutics and operations 

3. Physiologic optics, refraction, and color 
vision 

4. Ocular movements 

5. Conjunctiva 

6. Cornea and sclera 

7. Uveal tract, sympathetic disease, and 
aqueous humor 

8. Glaucoma and ocular tension 

9. Crystalline lens 


10. Retina and vitreous ^ 

11. Optic nerve and toxic amblyopias 

12. Visual tracts and centers ^ 

13. Eyeball and orbit 

14. Eyelids and lacrimal apparatus 

15. Tumors 

16. Injuries 

17. Systemic diseases and parasites 

18. Hygiene, sociology, education, and history 

19. Anatomy, embryology, and comparative 
ophthalmology 


4 

OCULAR MOVEAIENTS 

Verhoeff, F. H. Recurring attacks of 
concomitant exotropia each followed 
by transient esotropia. Arch, of Ophth., 
1943, V. 30, Dec., pp. 727-731. 

The patient, a Jewish female, first 
noticed disturbances of the ocular 
muscles seven years ago at the age of 
28 years. Since that time she has had 
approximately 24 similar attacks. Typi- 
cally the muscle disturbance has con- 
sisted of a severe nonparetic exotropia 
or exophoria, followed by a transient 
esotropia. The exophoric and the eso- 
phoric phase of an attack each has 
lasted about one week. At the onset of 
each attack the patient has had severe 
headache, nausea, and other symptoms. 
The entire disturbance is attributed to 
migraine. Hysteria and other disease 
factors have been excluded. The pos- 
sible mechanism of the oculomotor dis- 
turbance is discussed in some detail. 
The phenomena seem best to be ex- 
plained by the assumption that a vaso- 
motor disturbance associated with 
migraine first depressed and then tem- 
porarily raised the tonus of Perlia’s 
nucleus. John C. Long. 

3W 


5 

CONJUNCTIVA 

Allen, T. D. Epidemic keratoconjunc- 
tivitis from a subjective viewpoint. 
Amer. Jour. Ophth., 1944, v. 27, Jan., 
pp. 16-18; also Trans. Amer. Ophth. 
Soc., 1943, V. 41. 

Paradoksov, L. F. Streptocide in the 
therapy of trachoma. Viestnik Oft., 
1943, V. 22, pt. 2, pp. 41-46. 

A review of the literature and a, re- 
port of the author’s clinical investiga- 
tions on 150 cases, five of which are 
reported in detail. The treatment con- 
sists in the internal administration of 
0.3 gr. five times daily for ten days, and 
a repetition of the ten-day course of' 
treatment two to five times, with a five- 
day interval between courses. Strepto- 
cide powder was used locally follow- 
ing expression. The conclusions are 
that streptocide is an effective agent 
in the therapy of trachoma; that it is 
possible to cure suitable cases of tra- 
choma with this agent alone ; that bet- 
ter results are obtained by combina- 
tion of mechanotherapy, in the form 
of expression and massage, with inter- 
rupted courses of streptocide; that 
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streptocide rapidly reduces the, acute 
inflammatory phenomena in the cornea 
and conjunctiva, and that streptocide 
po-wder used locally gives very en- 
couraging results, being especially ef- 
fective in pannus and corneal ulcers. 

(2 tables.) . Ray K. Daily. 

- Pletnieva, H. Af Oculoglandular tu- 
laremia. Viestnik Oft., 1943, v. 22, pt. 1, 

pp. 11-16. 

Tularemia becomes an important in- 
fection in wartime. While its mortality 
is low, it rapidly assumes epidemic 
proportions, and, lasting for months, 
it causes prolonged periods of disabil- 
ity. The infection may come from hides 
of infected animals, or from bites and 
the blood of vermin, flies, mosquitoes, 
fleas, and mice. The infection may be 
carried by birds, cats, dogs, horses, or 
cattle. Infected water-supply and de- 
layed milling of grain are factors in 
spreading the infection. The possibility 
of infection from one person to another 
is still a matter of dispute, but Mitz- 
kevich is said to have produced oculo- 
glandular tularemia in a patient by 
inoculation of secretion from a papule 
of a patient with the disease. The au- 
thor proposes that, in view of our 
present knowledge of this infection, 
the term Parinaud’s conjunctivitis shall 
be limited to oculoglandular tularemia, 
and shall not include cases caused by 
syphilis or tuberculosis. 

Some ophthalmologists regard Pari- 
• naud’s conjunctivitis as a clinical 
symptom-complex the etiology ' of 
which may vary. Pletnieva believes that 
with the present laboratory facilities 
Parinaud's conjunctivitis should be 
considered synonymous with tularemia. 
The two. important diagnostic tests are 
the agglutination reaction and the skin 
test for tularemia. Four cases of oculo- 
glandular tularemia are reported, in 


two of which the erroneous diagnosis 
of dacryocystitis was made, -because 
of the presence of a papule in the re- 
gion of the lacrimal sac, with a necrotic 
center. The treatment is symptomatic. 
Convalescent serum is very effective 
and is indicated especially in the oculo- 
glandular form to hasten resolution of 
the conjuncival process. 

Ray K. Daily. 

Shane, S. J. Oropharyngeal ulcera- 
tion with conjunctivitis and skin le- 
sions. Canadian Med. Assoc. Jour., 
1943, V. 49, Oct., pp. 309-311. 

Four cases characterized by severe 
conjunctivitis, marked ulceromembran- 
ous stomatitis, obscure skin lesions, and 
generalized toxemia, with marked pros- 
tration, are described in detail. In the 
author’s patient, the condition became 
much worse after sulfonamide therapy 
and was at first ascribed to that 
therapy. The eyelids were swollen and 
there was a thin seropurulent conjunc- 
tivitis from which the only smear ap- 
parently taken was one in which a 
gram-positive diplococcus was found. 
Smears from the mouth contained Bor- 
rellia vincenti and other organisms 
which were apparently incidental. The 
possibility of a primary virus infection 
seems not to have been considered. 

Charles A. Bahn. 

Williams, H. C. M. Cutaneous and 
conjunctival diphtheria. Brit. Med. 
Jour., 1943, Oct. 2, pp. 416-417. 

During the eight months prior to 
April, 1943, there were admitted to the 
Isolation Hospital, Southampton, from 
a military hospital, 19 patients who had 
lesions of the skin or eyes from which 
the diphtheria organism had been iso- 
lated. Of these, 12 were infected with 
virulent and 4 with avirulent organ- 
isms ; in the remaining cases tests for 
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virulence were not carried out. Brief 
summaries of the 19 cases are given. 

No toxemias could be ascribed to the 
action of diphtheria bacilli in any of 
these cases. No paralysis ensued. Mem- 
branes were seen in three cases of cu- 
taneous infection and in one of con- 
junctival infection. In all the other 
cases the lesions had the usual charac- 
teristics of the skin condition as origi- 
nally or subsequently diagnosed. The 
recognition of cutaneous diphtheria 
among patients with a variety of skin 
infections suggests the need for more 
frequent bacteriologic investigation in 
such cases. Charles A. Bahn. 

6 

CORNEA AND SCLERA 

Allen, T. D. Epidemic keratoconjunc- 
tivitis from a subjective viewpoint. 
Amer. Jour. Ophth., 1944, v. 27, Jan., 
pp. 16-18; also Trans. Amer. Ophth. 
Soc., 1943, V. 41. 

Goldenberg, A. Z. The use of albu- 
cide in the therapy of serpiginous and 
purulent corneal ulcers. Viestnik Oft., 
1943, V. 23, pt. 1, pp. 34-38. 

This is a report of a clinical investi- 
gation on the use, in corneal lesions, 
of sodium acetyl sulfanilamide, a water- 
soluble sulfa preparation manufactured 
in the U.S.S.R. Of 90 patients treated, 
66 had deep purulent corneal ulcers and. 
nine had total corneal involvement. In 
.64 the ulcer was central, and in 17 
peripheral. Eight cases had corneal per- 
foration on admission, and seven a 
descemetocele. Bacteriologic studies 
were made in 65 cases, and the pneumo- 
coccus was found in 86 percent. The 
method of treatment finally arrived at 
consists of blowing the powdered drug 
on to the cornea ever}'- three hours day 
and night for the first day, and only 
during waking hours after the first day. 


The only other drug used in these cases 
was atropine or eserine, as indicated. 
The tabulated data show that in 60 pa- 
tients the ulcer was clean and com- 
pletely covered with epithelium in ten 
days ; and in 39 of these in five days. In 
14 cases the ulcer was covered with 
epithelium in 10 to 15 days. Healing 
was accompanied by formation of a 
firm flat cicatrix, restoration of the an- 
terior chamber without the develop- 
ment of corneal staphyloma, absorp- 
tion of corneal infiltrates, and early 
abundant vascularization around the 
ulcer. The advancing edges of serpig- 
inous ulcers were arrested on the sec- 
ond day, and hypopyon was absorbed 
in from 1 to 4 days in 18 of 24 patients. 
In 9 out of 71 cases vision was the same 
as on admission, and in 62 it was better 
than on admission. The average hos- 
pitalization time was 19 days but pa- 
tients with total corneal involvement 
stayed in the hospital an average of 
35 days. Iritis, marked hyperemia, 
rigidity of the iris, and a tendency to 
synechia delayed recovery in spite of 
the favorable process in the corneal le- 
sion. It appears therefore that albucide 
does not influence the process in the 
iris as it does in the cornea. The au- 
thor also notes that local application 
of this drug does not prevent penetra- 
tion of the infecting agent into the deep 
ocular tissues. Ray K. Daily. 

Kalfa, S. F. Ether in the treatment 
of corneal diseases. Viestnik Oft., 1943, 
V. 22, pt. 2, pp. 23-25. 

This is a tabulated report of 25 cases 
of keratitis (herpetic 6 cases, disciform 
4, recurrent erosions 3, traumatic 6, ul- 
cer 1, corneal erosion 1, ulcerative pan- . 
nus 4) treated with repeated topical 
applications of ether, with satisfactory 
results. The only case where it was 
ineffective was one of serpiginous ulcer. 
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The ether applications are analgesic, 
and not painful as are iodine applica- 
tions. Kalfa reports briefly an intract- 
able case of corneal herpes following a 
cataract extraction, which case re- 
sponded promptly to ether applications. 

Ray K. Daily. 

Leopold, I. H. Keratoconus posticus 
circumscriptus. Arch, of Ophth., 1943, 
V. 30, Dec., pp. 732-734. 

Two types of abnormal curvature of 
the posterior surface of the cornea have 
been described. One form is called 
keratoconus posticus and is character- 
ized by a perfectly regular curvature, 
but with unusually short radius, for the 
entire posterior surface. The other 
form, called keratoconus posticus cir- 
cumscriptus, consists of a localized 
area of increased curvature. In each 
type the anterior corneal curvature is 
perfectly regular and the abnormality 
is the result of thinning of the posterior 
corneal layers. 

A case of this circumscribed lesion is 
reported in a Negress of 36 years. The 
left cornea showed an oval opacity be- 
low and nasal to the pupillary zone. 
Slitlamp examination disclosed that the 
cornea was only about one half the 
normal thickness in this area and that 
the thinning was confined to the pos- 
terior layers. The eye showed no other 
evidence of disease and no sign of 
trauma. The best vision obtained with 
correction was 6/30. The patient stated 
that the vision of this eye had always 
been poor, and no history of injury or 
disease could be elicited. The author 
summarizes the findings in three cases 
previously described by other observ- 
ers. (Two illustrations, references.) 

John C. Long. 

Philpot, F. J., and Pirie, A. Ribo- 
flavin and riboflavin adenine dinucleo- 


tide in ox ocular tissues. Biochem. 
Jour., 1943, V. 37, July, pp. 250-254. 

To help explain the sensitiveness of 
the cornea to riboflavin deficiencies, ox 
eyes were examined separately by mi- 
crobiological estimations and by the 
d-amino oxidase technique. The results 
were much alike. By either method the 
riboflavin content of the vitreous, lens, 
aqueous, and corneal stroma was found 
quite low, but that of the ocular con- 
junctiva and corneal epithelium was 
much higher, about 2 mg. per 100 gm. 
of total flavin. The higher content of 
the lacrimal glands, 6.5 mg. per 100 
gm., and of the meibomian glands, 4 
mg. per 100 gm., suggests that a part 
of the riboflavin content of the corneal 
epithelium comes from the tears and 
the meibomian secretion. This is of 
interest because in riboflavin deficiency 
advancement of limbal blood vessels 
on to the cornea may occur or may be 
hastened if the deficiency is not made 
up from the secretions of the lacrimal 
and meibomian glands, 

Charles A. Bahn. 

7 

UVEAL TRACT, SYMPATHETIC DIS- 
EASE AND AQUEOUS HUMOR 

Duke-Elder, S., and Davson, H. The 
significance of the distribution ratios of 
nonelectrolytes between plasma and the 
intraocular fluid. Brit. Jour. Ophth., 
1943, V. 27, Oct., pp. 431-434. 

The authors take issue with the 
statement of Kinsey and Grant (Amer. 
Jour. Ophth., 1943, v. 26, July, p. 781) 
that at equilibrium the concentrations 
of the substance considered, electrolyte 
or nonelectrolyte, will not be equal in 
both fluids when there is a flow of 
aqueous humour away from the an- 
terior chamber by some drainage chan- 
nel, namely Schlemm’s Canal. The fal- 
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lacy of this statment is proved mathe- 
matically by the second law of thermo- 
dynamics, which states that a system 
of this kind can only be maintained at 
a nonequilibrium position by the con- 
tinued performance of work on it. 
Drainage of fluid away from the an- 
terior chamber is not capable of per- 
forming the necessary work on the sys- 
tem, so that in the absence of secretory 
activity the concentration changes 
claimed are excluded by the law re- 
ferred to. (References.) 

Edna M. Reynolds. 

Ford, Rosa. Iridocyclitis and cho- 
roiditis due to “silent” sinusitis. Brit. 
Jour. Ophth., 1943, v. 27, Oct., pp. 469- 
471. 

Five cases of iridocyclitis and cho- 
roiditis due to silent sinusitis are re- 
ported. The author recommends that, 
if all investigations prove negative in 
a case of uveitis, latent sinusitis, giving 
no sign of its existence except its re- 
mote toxic effects, be suspected and 
treated. (References.) 

Edna M. Reynolds. 

Garrow, A., and Lowenstein, A. Cal- 
cification in a hydrophthalmic eye. 
Trans. Ophth. Soc. United Kingdom, 
1942, V. 62, pp. 189-197. (See Section 8, 
Glaucoma and ocular tension.) 

Louria, Milton. Tuberculous adenitis 
with iridocyclitis. Quarterly Bull. Sea 
View Hosp., 1942, v. 7, Oct., pp. 444- 
447. 

A 14-year-old schoolboy had fever, 
swollen glands in the groin, swelling 
of the eyelids, disturbance of vision, 
and a rash on the legs. There were 
frequent drenching sweats, particu- 
larly at night, and the temperature 
ranged from 101 to 104 degrees. The 
ocular diagnosis Avas of bilateral iri- 


docyclitis, and both this and the in- 
guinal adenitis were attributed to tu- 
berculosis of an acutely disseminated 
character. There were a number of ad- 
hesions^ of the iris to the anterior lens 
capsule, with many large spots on the 
posterior surface of the cornea. Excised 
inguinal nodes showed tuberculosis. 
After a positive- skin reaction with a 
l-to-10,000,000 dilution of tuberculin 
(bacillary emulsion); the patient was 
placed on tuberculin therapy. In ten 
weeks the body Aveight had increased - 
from 128 to 163 pounds, and almost all 
the ocular and other symptoms had 
disappeared, with recovery of vision of 
20/20 in each eye. The author feels 
uncertain hoAv much credit should be 
given to the tuberculin therapy. 

W. H. Crisp. 

Lowenstein, O., and Givner, I. Pu- 
pillary reflex to darkness. Arch, of 
Ophth., 1943, V. 30, Nov., pp. 603-609. 

In 1939 Lowenstein described a pu- 
pillary reflex Avhich he called the “re- 
flex to darkness.” In order to elicit this 
reflex both eyes of the subject tested 
are adapted to a constant level of il-, 
lumination in Avhich darkness is a peri- 
odic stimulus. The resulting move- 
ments of the pupils are recorded by 
pupillography. The phenomenon con- 
sists of primary dilatation followed by 
the second phase of contraction and 
secondary redilatation. 

The authors state that, the reflex to 
darkness is frequently more susceptible 
to the influence of pathologic condi- 
tions than is the reflex to light. In a 
patient operated on for pinealoma, dis- 
sociation betAveen the reflexes to light 
and to darkness Avas obserA'^ed. The 
former Avere practically absent, and the 
latter Avere exaggerated. This dissocia- 
tion of pupillary reflexes suggests the 
existence of separate patliAvays for the 
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reactions to ligiat and to darkness. The 
authors believe that there must exist 
at least one point in the brain where 
the pathways of the reflexes to light 
and to darkness are not identical. (6 
figures, references.) 

R. W. Danielson. 

Riddell, W. J. Iris color changes in 
middle life, Trans. Ophth. Soc. United 
Kingdom, 1942, v. 62, pp. 183-187. 

The author classified the color of the 
iris according to (1) the general color 
(blue, gray, green, yellow, tan, and 
chocolate), (2) the presence or absence 
of diffuse color, and (3) the presence or 
absence of spots or little masses of 
color. A series of 500 patients, 220 
males and 280 females, were coded by 
this method. It was shown that the dif- 
ferent classes were not homologous in 
respect to sex. 

The changes in eye color seem to 
occur regularly during adult life, and 
to occur much earlier in women than 
in men. The changes tend generally to 
range from a class containing an ex- 
cess of men to one containing an 
excess of women, and from the more 
masculine or juvenile classes to the 
more feminine or senile classes. (2 
tables, references.) 

Beulah Cushman. 

Scobee, R. G., and Slaughter, H. C. 
Endophthalmitis phaco-anaphylactica. 
Amer. Jour. Ophth., 1944, v. 27, Jan., 
pp. 49-52. (2 illustrations, 1 table, ref- 
erences.) 

8 

glauco^ia and ocular tension 

Benedict, W. L. The surgical treat- 
ment of glaucoma. Pennsylvania Med. 
Jour., 1942, V. 45, Aug., pp. 1167-1172. 

The various surgical procedures in 


general use are briefly reviewed, with 
some indication as to the type of case 
suitable for each operation. 

W. H. Crisp. 

Boyd, J. L. Quantitative comparison 
of methods of administering physostig- 
mine. Arch, of Ophth., 1943, v. 30, Oct., 
pp. 521-525. 

Physostigmine was applied to the 
eyes of albino rabbits by several differ- 
ent methods and the concentration of 
the drug in the aqueous was then de- 
termined by bioassay on white mice. It 
was found that application of a 0.25- 
percent physostigmine-salicylate oint- 
ment gave a higher concentration in the 
aqueous humor than instillation of a 
0.5-percent solution in distilled water. 
A lamella containing 0.11 mg. of physo- 
stigmine salicylate was twice as effi- 
cient as the ointment. A 0.5-percent 
physostigmine sulphate solution in a 
water-soluble jelly and a similar solu- 
tion containing a wetting agent each 
produced a concentration in the aque- 
ous approximating that produced by 
the lamella. The wetting agent, zephi- 
ran, is incompatible with salicylates, so 
physostigmine sulphate was used in 
these experiments. Iontophoresis em- 
ploying a 2-ma. current for two min- 
utes, with a 0.1-percent aqueous solu- 
tion of physostigmine salicylate, 
increased the concentration 354 times 
that obtained by instillation of 0.5 per- 
cent physostigmine sulphate with a 
wetting agent. Four instillations of a 
0.5-percent physostigmine-sulphate so- 
lution containing zephiran gave a con- 
centration twice that obtained by four 
instillations of a 0.5-percent aqueous 
solution but less than half that ob- 
tained by inotophoresis with a 0.1- 
percent aqueous solution and a current 
of 2 ma. for two minutes. (References.) 

John C. Long. 
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Freiman, George. Clinical study and 
review of tonometry. Arch, of Ophtli., 
1943, V. 30, Oct., pp. 526-546. 

This is a detailed discussion of the 
principles and instruments involved. 
Direct manometry is the only scientifi- 
cally accurate method of measuring 
the true intraocular pressure. As this is 
clinically impractical, all methods of 
tonometry involve indirect calculations 
based on the impressibility of the 
globe. 

The Schiotz instrument is discussed 
in great detail, comparing this instru- 
ment with the McLean among others. 
Schiotz insisted that measurements be 
recorded in terms of the scale-reading 
with the particular weight used, rather 
than in millimeters of mercury. Re- 
cording in millimeters of mercury gives 
the impression of a degree of scientific 
accuracy that is not yet attainable. The 
McLean instrument is essentially a 
modification of the Schiotz type. It 
differs mainly in that (1) the scale is in- 
verted so that it can be read close to 
the patient’s eye, (2) the weight is con- 
stant, and (3) the instrument is read di- 
rectly in millimeters of mercury. The 
author reports a series of 410 measure- 
ments with the Schiotz and McLean to- 
nometers, giving a comparison of their 
readings. Adler, Berner, and Meyer had 
reported that the Schiotz, McLean, and 
Gradle instruments were sufficiently 
accurate for clinical purposes. The 
Bailliart and Souter tonometers differ 
from any of the above in that the pres- 
sure is applied to the eye by a spring 
rather than by gravity. Each of these 
instruments is found valuable by some 
workers. 

Attention is called to the inaccuracy 
with which some of the tonometers are 
made. A wide variation has been found 
in the weight and construction of 
Schiotz instruments. In recognition of 


the need for standards in construction, 
the American Academy of Ophthalmol- 
ogy and Otolaryngology has appointed 
a Committee on Standardization of To- 
nometers. (2 tables, references.) 

John C. Long. 

Garrow, A., and Lowenstein, A. Cal- 
cification in a hydrophthalmic eye. 
Trans. Ophth. Soc. United Kingdom, 
1942, V. 62, pp. 189-197. 

The author reports a case of monocu- 
lar hydrophthalmos because of its 
possible relationship to the group of 
congenital anomalies known as phaco- 
comatoses (birth marks) and particu- 
larly to Sturge Weber’s disease. In that 
disease hydrophthalmos is associated 
with nevus flammeus of parts supplied 
by the trigeminal nerve and convulsive 
symptoms indicative of changes in the 
cerebral blood vessels. 

The patient was ten years old when 
the right eye was removed. She had 
been first seen at the age of 3)4 years 
with a history of having had the large 
eye for one year. The tension varied 
between 40 and 60 mm. Schiotz until 
after a trephining during the first year 
of observation, when the tension be- 
came and remained subnormal. Three 
years later the eye became irritable, 
and it was so ^at intervals until still 
three years later it began to shrink and 
so was removed. 

The cornea contained many blood 
vessels and blood was present in the 
substance of the cornea. Descemet’s 
membrane was folded and one rupture 
found. The anterior chamber was 
densely packed with connective tissue, 
and a wavy piece of Descemet’s mem- 
brane was found embedded in this con- 
nective tissue. The anterior capsule of 
the lens was folded and formed a wavy 
uninterrupted line. There was a broad 
layer of subcapsular organized exudate. 
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Degenerated lens substance was found 
to be freely sprinkled with lime. Fi- 
brinous exudate was present in front 
of and behind the choroid, and the 
ciliary body and choroid were sepa- 
rated from the sclera. Fluid infiltration 
had divided the ciliary body into 
bundles. The choroidal separation from 
the sclera seemed to be associated with 
the fluid effusion, and there was also 
a large subretinal effusion. 

Around the optic nerve there was an 
overgrowth of blood vessels resembling 
an angioma, and covered by a sheet of 
connective tissue. Another mass of vas- 
cular spaces was found at the anterior 
boundary of the retina. The calcifica- 
tion of vessels of the angioma was not 
uniform. 

The retinal tissue and blood vessels 
were heavily impregnated with lime, 
and there were varying degrees of cal- 
cification of the retinal blood vessels. 
Some ganglion cells of the retina were 
also calcified. (8 illustrations.) 

Beulah Cushman. 

Schoenberg, M. J. The technique of 
tonometry and care of tonometers. 
Amer. Jour. Ophth., 1944, v. 27, Jan., 
pp. 70-71. 

Swan, K. C. Carbaminoylcholine 
chloride in petrolatum. Arch, of Ophth., 
1943, V. 30, Nov., pp. 591-592. 

Carbaminoylcholine chloride is a 
synthetic drug introduced in 1932 as 
a long-acting substitute for acetylcho- 
line. Inasmuch as the drug produces 
miosis and cyclotonia arid decreases 
intraocular pressure, it is used as an 
agent in the treatment of glaucoma. 

The drug has a high affinity for 
water and a low affinity for lipids. Like 
other substances with these properties. 
It penetrates the normal human and 
rabbit cornea more readily when ad- 


ministered as a suspension in a pure 
olive-oil or petrolatum base than when 
given in a simple aqueous solution or 
in one containing zephiran chloride or 
in ointment bases containing hydrous 
wool fat. 

Clinical experiments were made on 
a group of- 15 eyes (nine patients) 
with chronic noncongestive glaucoma. 
Pilocarpine administered three or four 
times daily was ineffective in control- 
ling the tension or in preventing visual 
loss. Carbaminoylcholine chloride (1.5 
percent in 0.03-percent solution of ze- 
phiran chloride) administered three to 
four times daily was effective. in keep- 
ing the tension below 30 mm. Hg 
(Schiotz) and in preventing loss of 
visual field in 11 of the 15 eyes during 
periods of five months up to three 
years. However, carbaminoylcholine 
chloride (1.5 percent) in petrolatum ad- 
ministered only tvdce daily was equally 
effective in controlling the tension in 
these eleven eyes. In two eyes the ten- 
sion was not consistently controlled by 
carbaminoylcholine chloride in solution 
of zephiran chloride when the drug 
was administered at home three to four 
times daily, whereas administration of 
the ointment twice daily at home was 
successful. (References.) 

R. W. Danielson. 

9 

CRYSTALLINE LENS 

Falls, H. F., and Cotterman, C. W. 
Genetic studies of ectopia lentis. Arch, 
of Ophth., 1943, V. 30, Nov., pp. 610- 
620. 

The present report on the inheritance 
of ectopia lentis is based on the study 
of a single genealogical tree displaying 
this relatively rare ocular anomaly. The 
pedigree includes six generations, in 
which 157 individuals were examined. 
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Twenty-four with ectopia lentis were 
observed, five as judged by the history 
were probably affected, and two unaf- 
fected members were regarded as gene 
carriers. 

The pedigree of ectopia lentis dis- 
plays dominant inheritance of the 
anomaly. No conspicuous associated 
anomalies of the iris, cornea, or pu- 
pil were observed. Cataractous changes 
were common sequelae of the disloca- 
tion of the lenses. Chronic noninflam- 
matory glaucoma and secondary 
glaucoma were frequently noted. An- 
thropometric measurements taken on 
all members of this pedigree failed to 
indicate any association between ec- 
topia lentis and the length of the ex- 
tremities, such as is found in the 
syndrome of arachnodactyly. To a con- 
siderable degree ectopia lentis ad- 
versely affects the physical and mental 
well-being, the educational achieve- 
ment, and the economic status of the 
affected person. 

The authors give a resume of the 
surgical approach and emphasize that 
surgical intervention in the treatment 
of ectopia lentis is a serious and dan- 
gerous undertaking. The “treatment” 
is, of course, ' preferably prophylactic. 
(2 figures, references.) 

RJ W. Danielson. 

Fortin, E. P. Considerations on the 
lens. Arch, de Oft. de Buenos Aires, 
1942, V. 17, May, p. 297. 

From the appearance of numerous 
histologic preparations of animal and 
human ocular tissues, the author specu- 
lates (1) as to a hitherto unknown 
function of the iris, consisting of wip- 
ing the anterior lens capsule in a 
fashion similar to the action of an auto- 
mobile windshield-wiper; (2) on the 
architecture of lens fibers and the exist- 
ence of the zonule; and (3) on the na- 


ture of presbyopia and the mechanism 
of accommodation. The article, which 
is profusely illustrated, does not lend 
itself to abstracting, 

Plinio Montalvan." 

Scobee, R. G., and Slaughter, H. C. 
Endophthalmitis phaco-anaphylactica, 
Amer, Jour. Ophth., 1944, v. 27, Jan., 
pp. 49-52. (2 illustrations, 1 table, ref- 
erences.) , 

Smith, S. E., and Barrentine, B. F. 
Hereditary cataract. Jour, of Heredity, 
1943, V, 34, Jan., p. 8. 

The authors report the presence of 
cataract in albino rats, starting a few 
days after birth and becoming com- 
pletely mature within a few days. No 
definite cause for the lens changes 
could be given. Dietary deficiency was 
probably not responsible, since all the 
rats ■ were maintained on an adequate 
stock diet. F. M. Crage. 

10 

RETINA AND VITREOUS 

Ballantyne, A. J. The ocular mani- 
festations of spontaneous subarachnoid 
hemorrhage. Brit. Jour. Ophth., 1943, 
V. 27, Sept., pp. 383-414. (See Section 
12, Visual tracts and centers.) 

Drews, L. C., and Minckler, J. Mas- 
sive bilateral preretinal type of hemor- 
rhage associated with subarachnoidal 
hemorrhage of brain. Amer. Jour. 
Ophth., 1944, V. 27, Jan., pp. 1-15. (8 
illustrations, references.) 

Knapp, Arnold. Peripheral retinal 
holes without detachment. Arch, of 
Ophth., 1943, V. 30, Nov., pp. 585-590. 

The author reviews the literature 
and reports five cases showing periph- 
eral retinal holes without detachment. 
It is believed that the lack of detach- 
ment even in the presence of a hole is 
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due -to tormation of chorioretinal adhe- 
sions and to the fact that for some 
reason the usual factors in the produc- 
tion of detachment have not become 
operative. Knapp reviews the usual 
causes of detachment, such as gravity 
and adhesions, and liquefaction and 
movement of the vitreous. The non- 
development of a retinal detachment 
may be due to absence of any one of 
these factors. 

As" for treatment, the patient should, 
of course, be kept under observation. 
Some authors believe surgery is indi- 
cated, but Knapp does not favor it. At 
any rate, if surgery is attempted some 
very simple procedure should be used. 
(References, 1 figure.) 

R. W. Danielson. 

Lindsay-Rea, R. Technique of 
retinal-detachment operations. Trans. 
Ophth. Soc. United Kingdom, 1942, v. 
62, pp. 277-284. 

The author describes the method 
with which he has obtained good re- 
sults in the operative care of retinal 
detachment. Retrobulbar injection is 
used and the cornea is kept clear for 
usQ of the ophthalmoscope during the 
operation. A fine needle with thread is 
passed through the sclera at a point 
corresponding to the meridian in which 
the tear is situated. This is used in 
turning the eyeball. The position of 
the tear is marked with India ink. In 
this region a bent catholysis-needle is 
inserted, and the fundus is then ex- 
amined. If the needle is not at the tear 
it is to be reinserted. Upon localization 
a barrage of diathermy micropunctures 
is made around the area. Glass or ivorv 
retractors should be used. A continuous 
fine catgut suture is used to close the 
conjunctiva. The eye is examined one 
week later. The retina is usually found 
replaced by two or three weeks later. 


Pinhole spectacles are then put on and 
plenty of light admitted to the room. 
The patient is allowed up at the end of 
three or four weeks and the pinhole 
spectacles are used two weeks longer. 
(7 illustrations.) Beulah Cushman. 

Lloyd, J. P. F. Subhyaloid hemor- 
rhage following “T. A. B.” inoculation. 
Brit. Jour. Ophth., 1943, v. 27, Oct., 
p. 461. 

A case of extensive subhyaloid hem- 
orrhage in front of the macula is re- 
ported following routine immuniza- 
tion with T.A.B. (typhoid-paratyphoid). 
Vision was reduced to hand move- 
ments. It had not improved a month 
later, although the retinal vessels could 
be seen through the vitreous haze. After 
an interval of two months, there was 
still considerable unabsorbed hemor- 
rhage in the vitreous.* 

Edna M. Reynolds. 

Mutch, J. R., and Mackay, D. The 
detection and significance of melano- 
phore expanding substance in urine euid 
blood with special reference to retinitis 
pigmentosa. Brit. Jour. Ophth., 1943, 
V. 27, Oct., pp. 434-449. 

Vertebrates show two striking ex- 
amples of pigment migration. One is 
migration of pigment within the skin 
melanophores of cold-blooded verte- 
brates. The other is migration of the 
retinal pigment in amphibia and fish 
in response to varying light intensity. 

It is well established that the skin- 
melanophore response is mediated by 
a melanophore-dispersing hormone (B 
hormone) secreted by the intermediate 
lobe of the pituitary. Mammals, includ- 
ing man, have no skin melanophores 
like those in amphibia and fishes. Yet 
the pituitary glands in mammals are 
rich in B hormone or a substance with 
similar action. Extracts from the hypo- 
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thalamus, the eye, blood, aqueous hu- 
mor, cerebrospinal fluid, urine, and 
colostrum also show the presence of B 
hormone. 

The only cells in mammals which 
might be comparable to the skin me- 
lanophores of amphibia and fish are the 
retinal pigment cells of the eye. B 
hormone might therefore mediate 
changes in the pigmented layer of the 
retina. Experiments to date have not 
proved that B hormone plays any 
physiologic role in vision. There are 
no data to indicate the role of B hor- 
mone in pathologic conditions such as 
retinitis pigmentosa. 

It was the recognition of retinitis 
pigmentosa as a feature of the Laur- 
ence-Moon-Biedl syndrome which first 
prompted the idea that the latter dis- 
ease might be associated with dien- 
cephalic and endocrine disturbances. 
Dax, by his demonstration that urine 
samples from' 20 retinitis pigmentosa 
patients when injected into frogs ex- 
panded the skin melanophores (Amer. 
Jour. Ophth., 1938, v. 21, p. 1198, and 
1939, V. 22, p. 572) led to renewed in- 
terest in the interpretation of retinitis 
pigmentosa as an endocrine or dien- 
cephalic disturbance. 

The most widely accepted theory of 
the etiology of retinitis pigmentosa is 
that the degeneration of the neuroepi- 
thelium is primary and the vascular 
sclerosis secondary. Another theory is 
that it is due to an endocrine disturb- 
ance. The abnormal hormonal influ- 
ences are believed to arise from a 
congenital lesion in the pituitary- 
hypothalamic system. The presence of 
a'melanophore-expanding substance in 
the urine of retinitis-pigmentosa pa- 
tients is considered particularly signifi- 
cant. 

Experiments are reported in which 
, blood samples from nine retinitis-pig- 


mentosa patients were assayed and 
compared with blood samples from 
seven normal controls. Details are 
given of the process of extraction and 
assay employed. Only three of the nine 
retinitis-pigmentosa samples were defi- 
nitely positive, and two of the seven 
control samples gave a positive result. 
It is concluded that the blood of reti- 
nitis-pigmentosa patients does not 
regularly contain a melanophore- 
expanding substance, and that such' 
a substance may occasionally be pres- 
ent in normal bloods. 

A further experiment is described to 
show that in the rabbit the B hormone, 
injected intravenously, disappears very 
rapidly from the circulation. (3 tables, 
references.) Edna M. Reynolds. 

Post, L. T., and Sanders, T. E. Tem- 
poral arteritis. Amer. Jour. Ophth., 
1944, V. 27, Jan., pp. 19-25; also Trans. 
Amer. Ophth. Soc., 1943, v. 41. (3 il- 
lustrations, references.) 

Steven, D. M. Experimental human 
vi.tamin-A deficiency. The relation be- 
tween dark adaptation and blood 
vitamin-A. Trans. Ophth. Soc. United 
Kingdom, 1942, v. 62, pp. 259-275. 

The author has attempted by experi- 
ments to discover whether there is any 
correlation between poor dark-adapta- 
tion or night blindness and low values 
of blood vitamin-A. Previous experi- 
ments have presented evidence that for 
each individual there is a critical level 
of blood vitamin-A below which dark 
adaptation begins to show impairment, 
this being an individual characteristic 
which may differ greatly in different 
persons. 

For the experimental work the au- 
thor kept volunteers on a controlled 
diet deficient in the one factor he 
wished to investigate. 
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After pooling the findings in nine 
subjects he comes to the conclusion 
that all cases of night blindness which 
show blood vitamin-A values above 
75 i.u. per 100 ml. of plasma are un- 
likely to be of nutritional origin. In six 
individuals a high degree of correlation 
was found between the rise of the 
visual threshold and the fall of the 
blood-vitamin-A level. (6 figures, 3 
tables, references.) 

Beulah Cushman. 

11 

OPTIC NERVE AND TOXIC 
AMBLYOPIAS 

Adrogue, E., and Insausti, T. Eti- 
ology of papilledema. Arch, de Oft. de 
Buenos Aires, 1942, v. 17, May, p. 285, 
The authors record in tabulated form 
140 cases of papilledema studied during 
the last four years. Table no. 1 con- 
tains the findings, diagnosis, and locali- 
zation in each case. Table no. 2 is a 
resume of table no. 1. Table no. 3 pre- 
sents the etiology of every case in this 
series. Table no. 4 records the intra- 
ventricular pressure. In three subtables 
are presented the clinical data concern- 
ing the cases of unilateral papilledema, 
those with bilateral papilledema more 
marked on one side, and those in which 
the papilledema was equal in both eyes. 
The article does not lend itself to ab- 
stracting, Plinio Montalvan. 

Astakhova, A. P, The action of anti- 
freeze on the eye. Viestnik Oft., 1943, 
V. 22, pt. 2, pp. 33-35. 

The author examined ophthalmo- 
scopically thirty patients poisoned with 
anti-freeze. In six fatal cases directly 
due to heart and circulatory failure, the 
retina was cyanotic. In five fatal cases, 
because of secondary degeneration of 
the internal organs, the fundus veins 


were dilated. There was one case of 
optic neuritis and one of pale discs. In 
17 cases the fundus was normal. The 
conclusions are that anti-freeze is a 
neurovascular poison, with no predilec- 
tion for the optic nerves. 

Ray K. Daily. 

Montgomery, E. C. Intraocular neu- 
ritis. Jour. Iowa State Med. Soc,, 1943, 
V. 33, July, p. 298. 

Two children, ten and twelve years 
old, had acute intraocular neuritis. In 
the older child after sulfadiazine 
therapy and tonsillectomy, the neuritis 
subsided within 11 months with 20/20 
vision, but a peripheral visual-field con- 
traction remained. In the younger child, 
under the same therapy, vision re- 
turned to 20/20 after two months. In 
view of the relationship of optic neu- 
ritis to disseminated sclerosis, the au- 
thor believes that during the next few 
years these patients should be watched 
for neurologic symptoms. 

T. M. Shapira. 

Potter, W. B. Visual impairment 
during tryparsamide therapy. Arch, of 
Ophth., 1943, V. 30, Nov., pp. 669-687. 

This review of the literature points 
out that, while tryparsamide is consid- 
ered one of the best drugs in the treat- 
ment of neurosyphilis, unfortunately 
many cases of damage to the visual 
system have been reported after its 
use. Elucidation of the process, and of 
the character and frequency, of un- 
toward visual effects from tryparsa- 
mide has remained incomplete. 

The associated ocular problems lend 
themselves to general outline as fol- 
lows: (1) as to the ocular effects of 
tr^'^parsamide when syphilitic disease of 
the optic nerve preexists; (2) as to 
the designation of lesions according to 
whether the damage to the retina or 
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optic nerve results primarily from 
syphilis, from the use of the tryparsa- 
mide,, or from the fact that the trypar- 
samide was used during a period of in- 
volvement, inactive or active, of the 
optic nerve in a syphilitic process 
(Jarisch-Herxheimer reaction) ; (3) as 
to evaluation of the objective and sub- 
jective findings with regard to modifi- 
cation of tryparsamide therapy; (4), as 
to evaluation of factors related to indi- 
vidual dosage, number of injections, 
and subsequent series of injections ; 

(5) as to the nature of the reaction to 
tryparsamide from the visual aspect ; 

(6) as to the nature of the tryparsamide 
reaction from the pathologic aspect. 

On all of these problems there is a 
difference of opinion among investiga- 
tors and clinicians. Only a few of the 
statements and conclusions can be 
given. The drug is contraindicated ex- 
cept in the treatment of neurosyphilis, 
for which it is usually employed after 
six months of preliminary treatment 
with arsphenamine. The usual dose is 
3 gm. intravenously. A minimum 
course consists of 12 weekly injections, 
although more prolonged use of the 
drug is ordinarily productive of better 
results. Primary atrophy of the optic 
nerve is the most frequent sort of 
neuropathy and is most frequently due 
to syphilis. Several authors have noted 
that there is no relationship, either 
qualitative or quantitative, between the 
appearance of the nerve head and the 
functional capacity of the nerve. Not 
all atrophy of .the optic nerve occur- 
ring when the serologic reactions are 
positive is of the primary type ; other 
changes in. the oculonervous pathway 
may be at fault. Atrophy of the optic 
nerve cannot always be designated as 
primar>' or secondary on the basis of 
ophthalmoscopic examination alone. In 
optic-nen'e atrophy, changes in the 


fields usually occur previous to pallor 
of the optic disc. 

There appears to be no evidence that 
sex, race, or age of patient is related 
to untoward visual effect during 
therapy with tryparsamide. A medi- 
colegal case is reported where the pa- 
tient won a suit on the ground that 
tryparsamide therapy was continued in 
spite of the plaintiff’s complaint of in- 
creasing visual disturbances. Opinion 
seems equally divided between those 
physicians who when primary syphi- 
litic optic-nerve atrophy is present 
would withold the drug and those who 
under similar ■ conditions would favor 
its use. 

That the differential diagnosis be- 
tween the normal appearance of the 
optic disc and that of primary syphilitic 
optic-nerve atrophy is not always 
clearly defined is attested by the fact 
that the color of the disc, the visual 
acuity, and the visual-field findings may 
yield contradictory evidence. But ex- 
amination of the visual fields seems to 
offer the most effective information in 
regard to the exact basis of impairment 
of vision. 

Suggestions to explain visual in- 
volvement include a hypothetic toxic- 
effect of the drug on the nerve or retina, 
idiosyncrasy to the drug, factors super- 
imposed by drug therapy on active 
syphilitic involvement (reactivation of 
a process) and the Jarisch-Herxheimer 
reaction. Problems such as the valence 
of the arsenic in the preparation, the 
structure of the tryparsamide molecule, 
and the factors of excretion and metab- 
olism have been ‘considered without 
establishment of conclusive opinions. 
(Bibliography.) R. W. Danielson. 

Turner, J. W. A. Indirect injuries of 
the optic nerve. Brain, 1943, v. 66, June, 
pp. 140-151. 
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The author’s study is based on '46 
cases o£ indirect optic-nerve injury and 
excludes direct invdlvement by a pro- 
jectile. These cases represent approxi- 
mately 1.5 percent of 3,250 head-injury 
patients observed in two English head- 
injury centers. Included are falls, air- 
raid casualties, bicycle and motor-cycle 
accidents, accidents to pedestrians, car 
and lorry accidents, and miscellaneous. , 
In 35 cases, the impact was on the 
forehead or supraorbital region and on 
the same side as the visual loss ; in six 
cases, the impact was in the region of 
the external angular process. In only 
one case was there a posterior head 
injury, and a contrecoup from an oc- 
cipital injury was never observed to 
damage the optic nerve. The effect on 
vision was immediate and no delayed 
blindness was observed. Visual im- 
provement, if it occurs, usually begins 
about the third day, rapidly progresses, 
and terminates about the fourth week. 
The prognosis of optic-nerve injuries is 
worse than that of injuries to other 
cranial nerves. The final corrected 
visual acuity in these 46 cases was: 
6/60 or less, 23 ; 6/18 to 6/60, 21 ; better 
than 6/18, 14 cases. Visual fields in- 
cluded 8 cases with scotoma, pericen- 
tral, paracentral, and centrocecal, as the 
dominant feature. In 19 cases the defect 
was predominantly in the peripheral 
field, and in 19 cases the field changes 
were apparently mixed. In the severe 
cases disc pallor was usually first noted 
about the end of the third week, 
whereas in the less severe cases it oc- 
curred somewhat later. In severe in- 
juries the pupils were equal, the pupil 
of the affected side showing a sluggish 
or no reaction directly, but giving a 
brisk consensual reaction. Pupillary in- 
equality occurred only if third-nerve 
injury was coincidental. In only four 
cases was any abnormality found in the 


optic canal by X ray. The author be- 
lieves that the dominant pathologic 
lesion was a hemorrhage or throm- 
bosis in the intracanicular part of the 
optic nerve. Violent impingement 
against the bony wall of the canal rup- 
tures small vessels in the septa of the 
nerve, with secondary local thrombosis 
and softening. Charles A. Bahn. 

12 

VISUAL TRACTS AND CENTERS 

Balado, Manuel. Retinal areas and 
cortical sectors. Arch, de Oft. de Bue- 
nos Aires, 1942, v. 17, May, p. 250. 

The author discusses the difference 
between the campimetric findings in 
lesions of the occipital cortical area and 
those involving the nerve-fiber bundles 
at their entrance to the globe, such as 
seen in glaucoma, toxic amblyopia, and 
juxtapapillary chorioretinitis. In the 
latter group of diseases the scotomata 
do not follow the vertical and oblique 
meridians of the visual field; whereas 
in the field defects produced by lesions 
situated in the cortical area the vertical 
meridian passing through the center of 
the fovea always divides the visual 
field into two halves, a blind half and 
a seeing half. The anatomical basis is 
explained. (Illustrations.) 

Plinio Montalvan. 

Ballantyne, A. J. The ocular mani- 
festations of spontaneous subarachnoid 
hemorrhage. Brit. Jour. Ophth., 1943, 
V. 27, Sept., pp. 383-414. 

Five cases of nontraumatic subarach- 
noid hemorrhage are reviewed and the 
pathological findings are given in detail 
because of their bearing on the nature 
and origin of the ocular complications. 
Hemorrhages varied in distribution in 
each case but were widely distributed 
between the sheaths of the optic nerve, 
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in the orbit among the fat and muscles, 
surrounding the posterior ciliary 
nerves, ciliary ganglion, ophthalmic 
and posterior ciliary arteries, and 
around the vessels of the chiasm and 
optic tracts, as well as beneath the 
retina in all its layers, in front of the 
retina, and in the vitreous. Serial sec- 
tions showed that the hemorrhages 
were not in continuity but were dis- 
crete and independent. 

The author reviews the various the- 
ories which have been advanced as to 
the source of the blood found within 
the sheaths of the optic nerve and in the 
retina. Because he finds hemorrhages 
occurring simultaneously in so many 
other areas beside the optic nerve, the 
retina, and the vitreous, it is his opin- 
ion that such multiple hemorrhages can 
only be explained by a sudden rise of 
intracranial pressure causing stasis in 
all the venous channels which drain 
the tissues of the- eye and the contents 
of the orbit. He suggests also that some 
of the clinical signs of subarachnoid 
hemorrhage, such as oculomotor par- 
esis and disturbance of the conjugate 
movements of the eyes, may be ex- 
plained by the occurrence in the mid- 
brain of hemorrhages similar to those 
found in the chiasm and optic tracts in 
one of the cases reported here. (31 
illustrations, references.) 

Edna M. Reynolds. 

Clark, W. E. L. The anatomy of 
cortical vision. (Doyne Memorial Lec- 
ture.) Trans. Ophth. Soc. United King- 
dom, 1942, V. 62, pp. 229-245. (See Sec- 
tion 19, Anatomy, embryology, and 
comparative ophthalmology.) 

Fetter, W. J. Subarachnoid hemor- 
rhage, Pennsylvania Med. Jour., 1943, 
V, 46, June, p. 949, 

The author reviews a series of 68 


cases of subarachnoid hemorrhage hos- 
pitalized during a five-year period. He 
states that this disturbance occurs most 
frequently in cases of trauma, intra- 
cranial aneurysm, and arteriosclerosis. 
The abrupt onset of symptoms, signs 
of meningeal irritation, and the finding 
of an evenly blood-stained spinal fluid 
are characteristic. Prognosis is less fa- 
vorable in hypertensives. As a rule, 
conservative treatment is the most sat- 
isfactory. T. M. Shapira. 

Orton, S. T. Visual functions in 
strephosymbolia. Arch, of Ophth., 
1943, V. 30, Dec., pp. ;07-711. 

Children who make little progress in 
learning to read are quite naturally 
referred to the ophthalmologist. Many, 
however, if not the majority of these 
children have adequate vision and in 
reality present neurologic problems. 
Three distinct levels of elaboration 
may be recognized in cases of absence 
of visual functions normally acquired 
in early life. Disturbances at these 
levels are recognized respectively as 
cortical blindness, mind blindness, and 
word blindness. It is thought that only 
at the third level does the principle of 
bilateral dominance apply, and there is 
reason to believe that at this level the 
records in the two hemispheres are op- 
posite in sign, and that one record must 
be omitted to prevent confusion. 

In studying children with reading 
defects the author was struck by the 
inability of children to differentiate “b" 
from “d” and “p” from “q,” and by 
their tendency to read many words 
from right to left instead' of in the 
usual direction. Some of these children 
showed an unexpected facility in read- 
ing mirrored print and some also were 
skilled in mirror writing. The author 
suggests that these deviations are due 
to failure to acquire the normal adult 
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pattern of complete dominance by one 
hemisphere of the brain. The author 
further offers the term “strephosym- 
bolia,” or “twisting of symbols,” as 
being less misleading than the older 
term, “congenital word blindness.” 

The relationship between eyedness 
and handedness is discussed in connec- 
tion with reading defects. From the 
data collected the author concludes 
that children showing the strephosym- 
bolia syndrome represent intergrades 
between right-sided and left-sided fam- 
ilial tendencies and that the reading 
disability follows fairly definite he- 
reditary trends. It is interesting to note 
that such reading difficulties occur 
much more frequently in boys than in 
girls. (2 figures.) John C. Long. 

Scheneley, W. G., Jr. Clinical ap- 
proach to vertigo, Dis. Eye, Ear, Nose, 
and Throat, 1942, v. 2, July, pp. 198- 
201 . 

In question-and-answer form the au- 
thor explains and illustrates the rela- 
tionships which exist between vertigo 
and the organs of orientation, namely, 
the eyes, the semicircular canals, the 
ventriculus, the utricles of the middle 
ear, and the joints, muscles, and viscera. 
A^ertigo following paralysis of the ex- 
traocular muscles does not last so long 
as that caused bj'^ paresis of these mus- 
cles. Aural vertigo is always associated 
with rhythmic nystagmus, the direc- 
tion of which depends on the direction 
of the semicircular canal involved. The 
anatomic relationships and pathology 
of rhythmic nystagmus are explained 
at sorne length, as are galvanic rota- 
tional and caloric tests. Undulatory 
nystagmus caused by visual defects, 
either congenital or acquired early, es- 
pecially of the central visual mecha- 
nism, is seldom associated with vertigo. 

Charles A. Bahn. 


Turner, J. AV. A. Indirect injuries of 
the optic nerve. Brain, 1943, v. 66, June, 
pp. 140-151, (See Section 11,. Optic 
nerve and toxic amblyopias,) 

13 

EYEBALL AND ORBIT 

Inciardi, J, A. Unilateral exoph- 
thalmos. Dis. Eye, Ear, Nose, and 
Throat, 1942, v. 2, Dec., p. 359. 

The more important causes of uni- 
lateral exophthalmos are classified. 
Each type is described, in order that 
the ophthalmologist may be aided in 
finding the etiologic factor concerned. 
The author gives detail of diagnosis 
and treatment in many types of this 
condition. F. M. Crage. 

Sverdlov, D. G. Spectacles with 
shields for hiding defects in and about 
the orbit. Viestnik Oft., 1943, v. 22, pt. 
2, p. 47. 

The author urges the use of an 
opaque lens and a shield, instead of a 
bandage, to cover loss of tissue in and 
about the orbit. The shield may be 
made of any plastic material, and col- 
ored to match the spectacle frame. The 
advantages claimed for this device are 
elimination of irritation, especially in 
warm weather, accessibility of air to 
the skin and wound, and a more agree- 
able cosmetic impression. (One illus- 
tration.) Ray K. Daily. 

14 

EYELIDS AND LACRIMAL APPARATUS 

Dodds, G. E. A case showing partial 
deficient fusion of a maxillary process 
with lateral nasal process on one side. 
Brit. Jour. Ophth., 1943, v. 27, Sept., 
pp. 414-415. 

The patient had distortion of the 
right nostril with a hiatus showing the 
interior of the nose. This was merely 
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a cleft in the cartilaginous part of the 
nose, and the bony structure appeared 
normal. There was notching of both 
upper eyelids at the junction of the 
inner third with the outer two thirds of 
the lid. On the inner side of the left 
medial canthus, there was a blind shal- 
low pit in the skin of the nose. Conduc- 
tion of tears appeared normal and the 
eyes were normal. (One illustration.) 

Edna M. Reynolds. 

Hague, E. B. Recent advances in eye- 
lid surgery, Dis. Eye, Ear, Nose, and 
Throat, 1942, v. 2, Dec., p. 353. 

The article outlines the basic prin- 
ciples of surgery in the region of the 
eye and describes some relatively new 
procedures used in correcting ptosis, 
spastic entropion, and blepharopoesis. 
In late plastic lid-repair the author 
joins Dunnington and Wendell Hughes 
in decrying the use of the pedicle grafts 
because they create new deformities. 
Instead free grafts are recommended. 
Special emphasis is laid on type of su- 
tures and their removal, and the tech- 
nique of dressings. F. M. Crage. 

Lewis, S. J. Aneurysm in eyelid. 
Jour, Med. Assoc. Georgia, 1943, v. 32, 
June, p. 185. 

A luetic 19-year-old colored female 
had an aneurysm of the upper eyelid, 
diagnosed clinically by a palpable thrill 
synchronous with the pulse. At opera- 
tion under general anesthesia the pal- 
pebral branch of the ophthalmic artery 
showed an aneurysm, which was li- 
gated. Severe proptosis and chemosis 
followed, but at operation subsided. 

T. M. Shapira. 

Paula Santos, B. Phenomenon of 
Marcus Gunn. Arquivos Brasileiros de 
Oft., 1943, V. 6, June, pp. 68-98. 

As a preliminary, the author calls 


attention to the distinction between the 
phenomenon of Marcus Gunn (the jaw- 
winking phenomenon) and the Marcus 
Gunn sign (pressure by a retinal artery 
upon the vein at a crossing). The 
greater part of this 31-page article is 
occupied with a restatement of what 
the author describes as the most com- 
plete work on the Marcus Gunn phe- 
nomenon, the paper by H. Villard 
which appeared in the Bulletin of the 
French Society of Ophthalmolog)% 
1935, pages 725-755. 

From a survey which Paula Santos 
suspects of being not altogether com- 
plete, he estimates that the world lit- 
erature of the subject records more 
than 149 cases. A four-page bibliog- 
raphy is appended. 

The single new case now recorded is 
that of a seven-year-old Brazilian boy. 
His parents had no trace of consan- 
guinity. There had been six children, 
five of which survived, and none of 
which showed organic anomalies. No 
case of palpebral ptosis was recorded 
in the ascendants. The behavior of the 
affected eye is shown by four excellent 
photographs, with various positions of 
the lower jaw. 

The right eye had normal visual 
acuity, the left only The affected 
eye had a hyperopia of 2 D., correction 
of which did not improve vision. There 
was paralysis of the left superior rectus 
muscle, so that the eye had limited up- 
ward motion. 

Lowering of the mandible was ac- 
companied by elevation of the left up- 
per lid, the elevation being proportion- 
ate to the amount of opening of the 
mouth. A similar effect upon the eyelid 
was produced by lateral movements of 
the jaw, the elevation being more 
marked when the jaw was drawn to 
the opposite side. Lid elevation also 
occurred during loud speaking or 
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shouting. It was not elicited by whis- 
tling, swallowing, or backward inclina- 
tion of the head. The ptosis could not 
be corrected voluntarily, but contrac- 
tion of the frontal muscle induced an 
increase in the palpebral fissure. 

The etiology of the anomaly is en- 
tirely unknown. The author considers 
various speculative theories. It has 
been suggested that the nucleus of the 
lid elevator and the upper end of the 
masticating nucleus might be an- 
atomically united ; but this idea is em- 
bryologically untenable, because the 
two nuclei have distinctly different lo- 
cations in the brain. Terrien has 
pointed out that patients affected by 
congenital ptosis show a slight degree 
of the Gunn phenomenon, usually over- 
looked. W. H. Crisp. 

15 

TUMORS 

Carter, L. F. Dermoid tumor of the 
sclera. Amer. Jour. Ophth., 1944, v. 27, 
Jan., pp. 67-70. (3 illustrations, refer- 
ences.) 

Foster, J. Discission of traumatic 
hyaloid diaphragm. Brit. Jour. Ophth., 
1943, V. 27, Oct., pp. 462-464. 

A case is reported in which a dense 
fibrous membrane in the vitreous was 
divided with a Ziegler knife introduced 
behind the ciliary body from the tem- 
poral side. No diathermy of the Ziegler 
puncture was performed. At the first 
dressing an advanced posterior cortical 
cataract was evident. It progressed to 
maturity in less than a week. Two lens 
discissions were performed, and with 
correction ( + 13.5 D. sph.) vision of 
6/5 was obtained. (3 diagrams.) 

Edna M. Reynolds. 

MacCallan, A. F. Tumor of conjunc- 
tiva simulating tubercle due to tra- 
choma. Trans. Ophth. Soc. United 


Kingdom, 1942, v. 62, pp. 79-82. (See 
Section 5, Conjunctiva.) 

Neame, Humphrey. Two cases of 
malignant melanoma of the iris. Trans. 
Ophth. Soc. United Kingdom, 1942, v. 
62, pp. 103-111. 

Two cases of melanotic tumor of the 
iris were seen almost three years after 
operation. One had been treated with 
unscreened radium after incomplete re- 
moval by iridectomy. The other had 
been merely removed by iridectomy’’. 
An iridectomy is indicated when the 
neoplasm is small, well defined, and 
situated near the pupillary border, with 
normal intraocular tension and good 
vision. (9 illustrations.) 

Beulah Cushman. 

Picena, J, P., and Paez Allende, F. 
Concerning an achromatic melanoma 
of the choroid. Arch, de Oft. de Buenos 
Aires, 1942, v. 17, May, p. 255. (See 
also Amer. Jour, Ophth., 1943, v. 26, 
p. 657.) 

A woman eighty years old presented 
a retinal detachment in a blind eye. An 
acute attack of glaucoma developed 
and the eye was enucleated. Histo- 
pathologic examination disclosed a 
malignant melanoma of the choroid of 
the so-called achromatic or nonpig- 
mented type, and special staining meth- 
ods revealed the presence of granules 
of melanin. From morphologic studies 
of the tumor cells the authors agree 
with Masson that melanocytes are de- 
rived from the cells of the nerve sheath 
of Schwann and that choroidal mel- 
anomata are, consequently, neuroecto- 
dermal in origin. (Photomicrographs, 
bibliography.) Plinio Montalvan. 

Reuling, F. H. Glioma of the optic 
nerve. Jour. Iowa State Med. Soc., 
1943, V. 33, Sept., pp. 422-424. 
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Glioma of the optic nerve is quite 
rare, there being- about one such case 
for every t-wo hundred choroidal 
melanomas. It occurs in the first dec- 
ade, -with gradual loss of vision, and 
exophthalmos. Pain is not marked. 
Histologically, the tumors are classi- 
fied as finely reticulated, coarsely re- 
ticulated, or coarsely fibrillated types. 
The case of a ten-year-old boy is pre- 
sented, -with history of painless exoph- 
thalmos of the left eye for two years. 
There was no light perception, and the 
optic-nerve head showed marked 
atrophy. The eyeball and tumor were 
removed. The Army Medical Museum 
diagnosed the tumor as “glioma of the 
optic nerve, chiefly coarsely fibrillated 
type.” Gross and microscopic photo- 
graphs and descriptions of the tumor 
are included in the paper. 

Benjamin Milder. 

16 

INJURIES 

Azarova, H. C. A report of two cases 
in which glass particles remained in 
the eye for long periods. Viestnik Oft., 
1943, V. 22, pt. 1, pp. 38-40. 

During air raids the destruction of 
dwellings, and especially of windows, 
causes many ocular injuries with pene- 
tration of wood or glass splinters into 
the eyeball. Wood particles usually 
lead rapidly to suppuration. Metal par- 
ticles are localized by X ray and are 
removed, the final outcome depending 
on the site and gravity of the injury, 
the type of metal, the skill of the sur- 
geon, and the resistance of the patient. 
Glass is difficult to localize with the 
X ray, and it may remain in the eyeball 
for a long time without producing in- 
flammatory phenomena : it is therefore 
often left alone in the eye if it appears 
to be tolerated. Nevertheless, the eye- 


ball tends to free itself of the foreign 
body, which is sometimes extruded 
spontaneously after remaining in the 
eyeball for a long time. 

Two cases are reported. A particle 
of glass lodged in the pars planum of 
the ciliary body in the left eye of a 
civilian, during a bombing raid. He de- 
veloped a severe iridocyclitis, and was 
under treatment for ten weeks, during 
which time an unsuccessful attempt 
was made to extract the foreign body. 
After the operation the inflammation 
subsided, although for several months 
there were recurrent attacks of mild ir- 
ritation, one of which was complicated 
by papillitis. The eye finally became 
quiet, and remained so for the year 
during which the case was under ob- 
servation. There was a retinal, detach- 
ment below and particles of glass could 
be seen in the vitreous. The second case 
was in a housewife whose right eye was 
injured during a bombing raid. She was 
found to have retinal detachment, and 
X-ray revealed a small intraocular forr 
eign body and a large piece of glass in 
the antrum. The eye remained quiet, 
although blind, for 15 months, at the 
end'' of which time a particle of glass 
was spontaneously extruded from the 
original wound. Within the next three 
days the eyeball was lost from panoph- 
thalmitis, in spite of the vigorous use 
of sulfanilamides. Ray K. Daily. 

Berens, C., Gara, P. F. de, and Lout- 
fallah, M. Effect of sulfonamide oint- 
ment on healing of experimental 
wounds of rabbit cornea. Arch, of 
Ophth., 1943, V. 30, Nov., pp. 631-644. 

Because of the apparently growing 
importance of the sulfonamides in the 
treatment of civilian and military war 
wounds, it seemed desirable to study 
the effect of local treatment with an 
ointment containing 5-percent of sul- 
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fonamide compounds on the healing 
o£ experimental wounds of the cornea 
of rabbits. The wounds were produced 
(a) with sterile instruments (Graefe 
knives, wide keratomes, Hippel tre- 
phines) and (b) with similar instru- 
ments previously infected with he- 
molytic staphylococci. 

Experimental wounds were produced 
on 88 corneas. Local use of the oint- 
ment referred to did not accelerate the 
healing of superficial or deep incised 
or trephined wounds of the cornea of 
rabbits if sterile instruments had been 
used to produce the injury. The oint- 
ment was of value in the treatment of 
wounds produced with instruments in- 
fected with Staphylococcus aureus 
hemolyticus. The results indicate 
therefore that local use of the sul- 
fonamide compounds can be limited to 
cases in which chances of infection pre- 
vail. (References, two tables and twelve 
photomicrographs.) 

R. W. Danielson. 

Black, G. W. Results of treatment of 
traumatic cataract. Trans. Ophth. Soc. 
United Kingdom, 1942, v. 62, pp. 215- 
222 . 

The author was able to make a fol- 
low-up examination on 40 patients out 
of 100 who during the previous ten 
years had had treatment for traumatic 
cataract. Of the 40 cases 34 showed 
perforating corneal injuries, and in 15 
oi these an intraocular foreign body 
was found. Divergent deviation was 
present in the majority of the patients, 
usually appearing a few months after 
the accident. It did not tend to occur 
when the cataract was partial and sta- 
tionan\ 

In 22 cases the vision was no better 
t lan^ counting fingers, there being no 
po.'^stbility of improvement without fur- 
t ler operation, and the poor vision 


being due mainly to dense lens rem- 
nants and blocking of the pupil. Trau- 
matic cataract with dislocation oc,- 
curred twice in children, with loss of 
vision in one due to secondary glau- 
coma, and in the other associated with 
retinal separation. The author empha- 
sizes that maximum mydriasis must be 
maintained after any injury to the lens 
or until healing and absorption have 
taken place. Beulah Cushman. 

Davis, W. T. Military ophthal- 
mology. Amer. Jour. Ophth., 1944, v. 
27, Jan., pp. 26-44. (References.) 

D’Eramo, Cayetano. Traumatic my- 
opia. Anales Argentines de Oft., 1942, 
V. 3, Oct. -Nov. -Dec., p. 207. 

In a 25-year-old man a blow on the 
left eye with a fist resulted in a wound 
of the lower eyelid and reduced vision. 
The retinoscope showed 8 D. of myopia 
and vision was 6/6 with a —8 sphere. 
The myopia gradually diminished and 
at the end of 41 days the refraction was 
emmetropic and vision normal. 

Eugene M. Blake. 

English, P. B. Sap dermatitis and 
conjunctivitis caused by the wild fig 
(Ficus Tumila). Med. Jour. Australia, 
1943, V. 1, June 26, p. 578. 

Several cases are reported in sol- 
diers. They were suffering from blister- 
ing of the skin of the forehead, the 
cubital fossae, and the genitals, as well 
as intense conjunctivitis and severe 
irritation of the nasopharynx. These 
men had been working in an area 
which contained two wild fig-trees. It 
is evident that the sap of the fig tree 
caused these lesions. Four cases of 
affliction of the eye are described in 
detail. Of these, two showed defect in 
the corneal epithelium. Only one was 
permanently impaired. In all the other 
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cases the lesions healed within a few 
days without permanent impairment of 
vision. Gertrude S. Hausmann. 

Harkness, G. F. Industrial ophthal- 
mology. Industrial Med., 1943, v. 12, 
Oct, pp. 658-662. (See Section 18, 
Hygiene, sociology, education, and his- 
tory.) 

Kaminskaya, Z. A. Clinical symp- 
toms and therapy of indirect ocular in- 
juries. Viestnik Oft., 1943, v. 22, pt. 2, 

p. 7. 

This is a study of the pathology of 
the posterior ocular segment in ocular 
contusions, based on material seen in 
a base hospital. Ocular contusions were 
found most frequently in injuries of 
the lower outer orbital margin and the 
zygomatic arch. They occurred less 
frequently in injuries of the superior 
outer orbital margin, and were quite 
infrequent in injuries of the inner 
orbital wall and the nose. The history 
is fairly characteristic. Total loss or 
marked reduction of vision occurs im- 
mediately after the injury; frequently 
the patient sees a red fog. The symp- 
toms may occur immediately, or they 
may be delayed for several days or 
months. Usually in cases of total loss 
of vision there was hemophthalmos, 
and in cases complaining of red vision 
there were vitreous hemorrhages. 
Hemorrhage into the vitreous asso- 
ciated with tears of the posterior hya- 
loid membrane is seen in the form of 
floating red bands. Reaching the an- 
terior hyaloid membrane the blood be- 
comes applied to its surface, or it per- 
meates into the retrolental space, 
where it appears as a red band behind 
the lens. In some cases the vitreous be- 
comes detached, and the hemorrhage is 
preretinal. In extensive detachments 
blood fills the folds in the hyaloid 


membrane, and one sees reddish bands, 
swinging with movements of the eye- 
ball, but not floating as do hemor- 
rhages within the vitreous. In addition 
to vitreous hemorrhage, retinal hemor- 
rhages of various intensity may occur. 
There appears to be no clear relation 
between the site of the retinal hemor- 
rhage and that of the injury, although 
hemorrhages are observed more fre- 
quently on the side of the injury. 
Peripapillary hemorrhages are most 
frequent; they have a striated appear- 
ance, pointing to their location within 
the nerve layers of the retina. Second 
in frequency are macular hemorrhages. 
These may be continuous with the 
peripapillary hemorrhages, Avhen they 
are also striated ; or they may be 
limited to the macula and round in 
form, indicating localization in the 
peripheral retinal layers. Edema of the 
disc and retina may be encountered 
among the immediate symptoms. 
Choroidal ruptures in military injuries 
have an appearance entirely different 
from those seen in civil injuries. They 
may be found in any portion of the 
fundus and have the appearance of 
broken zig-zag intertwining lines. One 
gets the impression that the eyeball has 
suffered a severe insult as a result of 
which, so to speak, the choroid fell to 
pieces. Macular holes have occurred. 
The author saAV several traumatic ret- 
inal detachments, but never a separa- 
tion from the ora serrata. Optic neuritis 
was rare and recovered without leaving 
any sequelae. A few cases were with- 
out objective signs to account for the 
visual loss ; most of these recovered 
vision although not always entirely. In 
these cases there was probably an 
edema of the external retinal layers, 
which when involving the macula 
caused immediately an intense impair- 
ment of vision. Partial permanent 
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visual loss is due to subsequent macu- 
lar degeneration. 

The late results of hemophthalmus 
are dense vitreous opacities, which re- 
duce vision and may lead to retinal de- 
tachment. In several cases the author 
found synchysis scintillans. After ab- 
sorption of the retinal hemorrhages, 
she found in several cases yellowish 
foci grouped in the periphery around 
the terminal vessels, and similar to 
those seen in the macula in hyperten- 
sive retinopathy. Usually edema of the 
retina subsided and vision was re- 
stored, although in one case there was 
a macular hole. Atrophic foci in the 
choroid are frequent. Hypotony, im- 
mediate or late, without iridocyclitis 
was seen in several cases. 

The pathogenesis of these injuries 
Kaminskaya sees as a concussion with- 
in the eyeball, which in the anterior 
ocular segment causes subluxation of 
the lens, and in the posterior segment 
sets up a reverse wave which separates 
the vitreous from the membrana 
limitans interna. The vacuum left be- 
tween the vitreous and the retina is 
conducive to hemorrhage, but the im- 
portant factor is the change in the ves- 
sel wall itself. The primary spasm in- 
creases the permeability of the vessel 
wall, and the secondary dilatation fa- 
cilitates the escape of blood into the 
tissues. The changes in the vascular 
wall are caused by the traumatic dis- 
turbance in ocular innervation. The 
hypotony usually present in a contu- 
sion of the eyeball indicates that an in- 
nervational disturbance in the secre- 
tory metabolism of the eyeball has 
taken place. 

The immediate therapy should con- 
sist in inhalations of amyl nitrite to 
relieve the angiospasm. Later comes 
udrninistration of calcium (1) by ioni- 
zation, (2) internally, and (3) intra- 


muscularly to diminish permeability 
of the vessel w’all. Vitamin C serves the 
same purpose. To prevent subsequent 
development of retinitis proliferans, 
Zur Nedden’s operation may be per- 
formed in extensive vitreous hemor- 
rhages. For the absorption of vitreous 
opacities, iodine is given by ionization 
and internally. Blood transfusion was 
effective in one out of two cases. For 
the hypotony there is as yet no effec- 
tive treatment. Ray K. Daily. 

Kaminskii, D: C. Hole in the macula 
as a result of ocular contusion by fire- 
arms. Viestnik Oft., 1942, v. 22, pt. 2, 
pp. 25-31. 

Seven cases obser\"ed in an evacua- 
tion hospital are reported. Six were in- 
jured with a fragment of a mine, and 
one with a bullet. In six cases the 
ocular trauma was indirect, being asso- 
ciated with contusions and damage to 
the outer orbital wall. One case showed 
direct injury to the eyeball. In two 
cases the pathology developed six 
weeks after the injury and was limited 
to the macula, with the exception of 
chorioretinal foci at the periphery, 
which probably resulted from hemor- 
rhages. The author believes that the 
pathology in the retina caused by con- 
tusion is similar to the process taking 
place in the brain; an edema of col- 
loids, as a result of cellular shifts, and 
a disturbance in metabolism due to 
innervational disturbances in the vessel 
walls. Depending on its intensity, the 
edema may subside with functional re- 
covery, or the macula may degenerate 
leaving a hole. 

In three cases, immediately after the 
contusion there were vitreous opacities 
and retinal hemorrhages. After absorp- 
tion of these the defect in the macula 
became apparent. The retinal hemor- 
rhages, and also probably hemorrhages 
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into the suprachoroidal space, aggra- 
vated the destructive process in the in- 
jured macula. In one case of direct 
contusion the fragment entered the 
right orbit temporally and lodged in 
the superior orbital fissure. The foreign 
body thus traversed the entire depth 
of the orbit, passing between the outer 
orbital wall and the eyeball. No choroi- 
dal or retinal tear could be found, but 
the contusion led to pathologic changes 
in the macular colloids with subsequent 
macular degeneration. These six cases, 
differing in the type of injury and the 
extent of damage, have the same final 
visual result, a central scotoma. For 
therapy the author suggests antiedem- 
atous agents, locally and intravenously. 
(7 illustrations.) Ray K. Daily. 

Karandasheva, K'. M. A case of 
ocular contusion by a bullet. Viestnik 
Oft., 1943, V. 22, pt. 2, pp. 48-50. 

Entering at the outer side of the eye- 
ball a bullet lodged in the posterior 
portion of the orbit. There was exoph- 
thalmos, with limitation of motion, 
choroidal and vitreous hemorrhages, 
and central retinal edema. Vision was 
1/1000. The bullet was extracted a 
week after the injury, and at discharge 
the patient’s vision was 2/100. The un- 
usual feature of this case is the - en- 
trance of - the bullet into the orbit 
without splintering the bone or shat- 
tering the eyeball. (3 illustrations.) 

Ray K. Dail^. 

Kaznelson, A. B. Gunshot lesions of 
the orbit. Viestnik Oft., 1943, v. 22, pt. 
2, pp. 13-23. 

In the present war, injuries caused 
by mine splinters are more numerous 
than bullet wounds. Of orbital wounds 
in an evacuation hospital, 23 percent 
were produced by bullets and 77 per- 
cent by mine fragments. The wide use 


of mines and grenades results in nu- 
merous cases of multiple wounds of the 
face and eyes caused by flying splinters. 
The type and character of the damage 
depend on the caliber and size of the 
bullet, the shape of the splinters, their 
velocity, and the distance they travel. 
Because of the low resistance of the 
thin bony walls of the upper jaw, a 
shot from a distance of 800 to 1000 me- 
ters produces a through-and-through 
ragged wound. From a distance of 300 
to 500 meters it causes numerous frac- 
tures with heavy destruction of the 
soft tissues at its exit. Striking from 
within a distance of 200 meters it pro- 
duces a splintering injury. Because of 
ragged edges and rotating movements, 
splinter damage is more severe and ex- 
tensive than that produced by bullets. 
Orbital injuries are rarely isolated and 
are usually a part of extensive damage 
to the face and skull. In 50 percent of 
the cases the paranasal sinuses were 
damaged, and in 24 percent the brain 
was involved. The appearance and size 
of the point of entry is not always in- 
dicative of the depth and -extent of the 
damage. In 25 percerit' of the cases the 
fragments were found on the side op- 
posite their entry, and in some cases 
the point of entry was at a distance 
from the orbit. There were cases in 
which the fragment entered through 
the lower lid of one eye, passed through 
the nose, and was arrested in the orbit 
of the opposite side. As a result, in the 
apparently severely damaged orbit the 
eyeball had symptoms of contusion, 
and in the good orbit the eyeball was 
perforated. Very frequently there is a 
disparity between the points of entry 
and the number of fragments shown by 
X ray,- because the original fragment 
splinters on striking the bone and its 
fragments scatter in various directions. 
For this reason all orbital injuries 
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should be subjected to thorough clin- 
ical and roentgenologic study. The 
peculiarities of military injuries force 
the ophthalmologist to go beyond the 
orbital walls in order not to overlook 
injuries to the skull. 

The clinical picture of these injuries 
varies greatly. The author proposes a 
classification based on the direction 
and extent of the wound and the rela- 
tion of the foreign body to the orbit. 
The first division is into direct and in- 
direct injuries. The direct are divided 
into diagonal, perpendicular, and con- 
tusion injuries. The diagonal and per- 
pendicular are subdivided into those in 
which the bullet or fragment passes 
through the orbit, and those in which 
the destructive agent is arrested in the 
orbit. The clinical pictures for each of 
these types are described in detail. 

The abundant blood supply of the 
face favors rapid healing of wounds, 
and accounts for the rarity of severe 
infections. Quite contrary to the rules 
for dealing with wounds in other parts 
of the body, all conjunctiva and lid tis- 
sue should be conserved, even if it ap- 
pears hopelessly destroyed. One should 
leave in the wound all fragments of 
bone if they are attached to the soft 
tissue : osteomyelitis of the orbital 
bones in gunshot injuries is very rare, . 
and fragments of bone serve to stimu- 
late the reconstruction of fractured 
bones. The danger of gas infection on 
the face is negligible, and primary su- 
tures should be introduced in order to 
prevent deformity of the lids, requiring 
subsequent plastic procedures. Par- 
ticular attention should be paid to res- 
toration of the conjunctival sac, be- 


cause torn conjunctiva tends to adhere 
to bony fragments and to retract into 
the cicatrix. Wounds sutured even 8 to 
12 days after the injury have healed 
well. Removal of accessible foreign 


bodies should be attempted if they 
cause inflammatory phenomena, or, 
if they are located within the nasal 
sinuses. The military ophthalmologist 
should be conversant with injuries 
about the orbit and should know when 
to call in a surgeon or a neurosurgeon. 
Streptocide, a soluble sulfa drug, is 
used freely in the wounds. In exoph- 
thalmos due to retrobulbar hemorrhage 
it is well to suture the lids in order to 
safeguard the cornea. There is no in- 
dication for hasty enucleation of a de- 
stroyed eyeball. In cases in which a 
purulent discharge persists for a long 
time after enucleation one should sus- 
pect a fistula connecting the orbit with 
a nasal sinus which contains a foreign 
body. Roentgenographic investigation 
and elimination of the offending agent 
will usually be followed by cessation 
of the discharge. Ray K. Daily. 

Liorber, G. C. Retinal injuries. Viest- 
nik Oft., 1943, v. 22, pt. 2, pp. 31-33. 

A review of the literature on the 
etiology of retinal detachment, with 
special emphasis on macular holes, and 
including eight cases of holes in the 
macula reported in the Russian litera- 
ture from 1910 to 1936. The author’s 
own case was in a student, 14 years old, 
whose left eye was injured in an explo- 
sion of matches which he was grinding 
in a mortar. In addition to a contusion 
of the lids and a subconjunctival 
hemorrhage, he had a hole in the mac- 
ula, which left him with a permanent 
central scotoma, and 0.2 visual acuity. 

Ray K. Daily. 

Lippincott, S. W., and Blum, H. F. 
Neoplasms and other lesions of the eye 
induced by ultraviolet radiation in 
strain- A mice. Jour. Nat. Cancer Inst., 
1943, V. 3, June, p. 545. 

Neoplasms and other lesions of the 
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eye induced by ultraviolet radiation 
are described. Pathologic changes are 
superficial, being confined primarily to 
the cornea. There may be inflammatory 
changes, and the iris and lens may be 
involved secondarily. The tumors ob- 
served have been sarcomas and 
hemangioendotheliomas of the substan- 
tia propria. Changes in the epithelium 
of the cornea suggest that carcinomas 
may occur at times. The possible eti- 
ologic role of sunlight in producing 
lesions of the human eye is discussed. 
(6 illustrations.) 

Gertrude S. Hausmann. 

McLane, J. N. Retinal hemorrhage 
in a case of rattlesnake bite. Jour. Flor- 
ida Med. Assoc., 1943, v. 30, July, p. 22. 

A patient complained that, following 
the bite of a rattlesnake, the vision had 
been impaired in his eye. Examination ■ 
of the fundus revealed a large round- 
shaped hemorrhage close to the macula 
area. Retinal hemorrhages are rarely 
recorded in patients bitten by poison- 
ous snakes, chiefly because cases of 
very serious poisoning with involve- 
ment of the nerve center are seldom ex- 
amined ophthalmoscopically before 
death. Gertrude S. Hausmann. 

McNabb, H. H. The treatment of - 
traumatic cataract. Trans. Ophth. Soc. 
United Kingdom, 1942, v. 62, pp. 207- 
213. 

The author advises expectant treat- 
ment of traumatic cataract. In adult 
patients with a hard nucleus the prog- 
ress must be watched very carefully, 
as many individuals are sensitive to the 
action of their own lens protein, and 
iritis, cyclitis, or endophthalmitis may 
develop. Wounds associated with pene- 
trating injuries by splinters of wood, 
forks, and the like almost invariably 
become septic, and for them the use of 


the sulfa drugs locally has been of 
great help. Beulah Cushman. 

Mann, I., and Pullinger, B. D. A 
study of mustard-gas lesions of the 
eyes of rabbits and men. Amer. Jour. 
Ophth., 1943, V. 26, Dec., pp. 1253-1277. 
(25 illustrations, 2 tables.) 

Markelova, Z. H. Nonperforating 
wounds of the eyeball and lids, Viest- 
nik Oft., 1943, v. 22, pt. 1, p. 27. 

Of the ocular military injuries, 58 
percent were nonperforating. Accurate 
diagnosis and prompt treatment in the 
field hospital permitted 38 percent of 
these to return to service ; 62 percent 
were sent to a base hospital. The lids 
and cornea were injured most fre- 
quently ; rarely the sclera and conjunc- 
tiva. Most severe are the corneal in- 
juries, which if not cared for properly 
are rapidly complicated by iritis and 
synechia, with visual impairment. 
Early atropinization of such cases is 
important. All corneal injuries should 
be hospitalized until complete recov- 
ery. Premature discharge has fre- 
quently led to an aggravation of the 
inflammatory process. The sharp in- 
juries and blows as a rule injured the 
lids ; blunt injuries affected the cornea. 
Foreign bodies embedded in the lids 
without causing inflammatory reac- 
tions were not removed. Of 57 lid in- 
juries only 14 required repair with su- 
tures. The right eye was injured in 
52.5 percent of cases, the left in 42.5 
percent, and both in 5 percent. 

Ray K. Daily. 

Martin, W. O. Treatment and care 
of common eye injuries. Jour. Med. 
Assoc. Georgia, 1943, v. 32, June, p. 
189. 

The author believes that every physi- 
cian should be able to render first aid 
for the most common types of eye in- 
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jury. He reviews briefly the anatomy 
of the eyeball and^ the treatment of 
common corneal involvements, includ- 
ing burns. He condemns the promis- 
cuous use of atropine. 

T. M. Shapira. 

Michaelson, I. C., and Kraus, J. War 
injuries of the eye. Brit. Jour. Ophth., 
1943, V. 27, Oct., pp. 449-461. 

Seven cases of double injury to the 
walls of the eyeball by foreign bodies 
are described. In six cases in which the 
fundus could be observed ophthal- 
moscopically, a solid, raised white mass 
was seen projecting into the vitreous 
at the site of the exit wound. Two of 
the cases which were examined his- 
tologically showed proliferated choroid 
tissue projecting into the vitreous 
through a gap in the overlying retina. 
The plugging of the retinal gap by the 
choroid reaction would appear to be 
purposive in nature, because only two 
cases showed detachment of the retina, 
in spite of large retinal holes. (14 illus- 
trations.) Edna M. Reynolds. 

Mitskevich, L. D. Technique of su- 
turing wounds of the lids. Viestnik 
Oft., 1943, V. 22, pt. 2, pp. 46-47. 

The author describes a figure-eight 
suture for repair of through-and- 
through wounds of the lids. This 
suture, which brings together the car- 
tilage and conjunctiva, makes for bet- 
ter coaptation of the wound edges, and 
prevents overriding of the cartilage 
segments. In first aid to lid injuries 
careful debridement with immediate 
suturing is important. For good heal- 
ing it is important to have no tension 
on the sutures, and this the author ac- 
complishes by means of canthotomy. 
(2 illustrations.) Ray K. Daily. 

Pfeiffer, R. L. Traumatic enoph- 
thalmos. Arch, of Ophth., 1943, v. 30, 


Dec., pp. 718-726; also Trans. Amer. 
Ophth. Soc., 1943, v. 41. 

Of 120 cases of fracture of the bones 
of the face in which the orbit was in- 
volved, enophthalmos was present in 
53. Fracture of the orbit was observed 
in every case of traumatic enophthal- 
mos during a period of ten years. All 
of the cases of traumatic enophthalmos 
uniformly showed roentgenographic 
evidence of a fracture of the floor of 
the orbit, with prolapse of orbital tissue 
into the maxillary sinus. In cases of 
severe enophthalmos the entire antrum 
was filled with orbital tissue. 

The convex posterior portion of the 
floor of the orbit bulges upward back 
of the eyeball in a position to receive 
most of the force transmitted by a blow 
on the eye. As the floor is composed of 
very thin bone, it is easily ruptured, 
allowing orbital contents to herniate. 
Following such a displacement there is 
enophthalmos, often with disturbances 
in motility of the eye. Paresthesias of 
the face from fracture of the infraor- 
bital canal and rupture of the infra- 
orbital nerv’^e are common. 

Treatment may not be indicated un- 
less the displacement is severe. Muscle 
operations have successfully overcome 
diplopia. The surgical correction of the 
enophthalmos is under study. Some at- 
tempt should be made to replace the 
inferior orbital wall and to prevent the 
herniation of orbital contents. The 
author suggests that patients exhibit- 
ing signs of recent contusion to the 
orbit be subjected to roentgenographic 
examination for possible internal frac- 
ture of the orbit. (2 photographs, 3 
roentgenograms, 2 tables, bibliog- 
raphy.) John C. Long. 

Philps, A. S. The extraction of mag- 
netic foreign bodies from the vitreous 
chamber of the eye. Trans. Ophth. Soc. 
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United Kingdom, 1942, v. 62, pp. 169- 
176. 

The author describes the use of the 
magnet in removing foreign bodies 
from the vitreous through an opening 
made in the sclera. 

The foreign body is localized with 
the use of the ophthalmoscope and 
X-ray, and if possible is drawn by a 
magnet into the area of the external rec- 
tus. The conjunctiva is opened and the 
external rectus muscle divided. A linear 
incision is made in the sclera after 
sutures have been placed, and the mag- 
net is applied and the foreign body re- 
moved. The scleral suture is tied, the 
rectus muscle repaired, and the con- 
junctiva closed. Fifteen percent of the 
patients so treated showed vision of 
6/12 or better; 11 percent, 6/18 to 6/60; 
23 percent, finger counting and good 
perception ; 50 percent, no light percep- 
tion but the eye of normal size ; 4 per- 
cent had shrunken eyes, and 42 percent 
of the eyes were lost. (4 illustrations.) 

Beulah Cushman. 

Pokrovsky, A. J. Characteristics of 
intraocular foreign bodies in military 
and civil injuries, and the technique of 
their removal. Viestnik Oft., 1943, v. 
22, pt. 1, p. 4. 

This is a comparative study of 125 
war injuries and 125 industrial injuries. 
The foreign bodies of war and indus- 
trial injuries differ in their magnetic 
properties. In industrial injuries 85 per- 
cent of the foreign bodies are mag- 
netic. In war injuries 30 to 40 percent 
are nonmagnetic. An important charac- 
teristic of the foreign bodies in war 
injuries is their multiplicity and minute 
size. Not one of the industrial cases 
showed more than one foreign body; 
in the war injuries 15 percent of the 
eyes had several foreign bodies. In war 
injuries the foreign bodies penetrate 


deeper into the posterior ocular seg- 
ment, and may pass through the eye- 
ball; double ocular perforations are 
therefore much more frequent in war 
injuries. 

The operative data differed widely in 
the two types of injuries. In civil in- 
juries, 70 to 75 percent of the foreign 
bodies were extracted within the first 
week after the injury. Because of the 
necessity of passing through several 
hospital stations the majority of war 
injuries were operated upon 20 to 70 
days after injury. Of the industrial 
foreign bodies 82 percent were, success- 
fully removed with the electromagnet. 
Early in the war electromagnetic ex- 
tractions were successful in 64 percent 
of war injuries. With accurate roent- 
genographic localization this percen- 
tage was increased to 72. 

The author is an advocate of extrac- 
tion through the sclera; he holds that 
extraction by this route is more often 
successful, and is followed by more 
rapid recovery and by less marked in- 
flammatory reaction. The foreign body 
is less apt to be caught in the ciliary 
processes or iris, or to set up a cyclitis. 
The author uses prophylactic dia- 
thermy-coagulation of the sclera, which ■ 
prevents retinal detachment and intra- 
ocular hemorrhage. 

The delay in extraction of foreign 
bodies in war injuries adds to the diffi- 
culty of the procedure. After they be- 
come fixed in an exudate, they offer 
greater resistance to the electromagnet. 
To attract them with the greatest pos- 
sible electromagnetic force they should 
be very precisely localized. This is pos- 
sible only through close cooperation 
of ophthalmologist and roentgenolo- 
gist. Ray K. Daily. 

Reese, A. B., and Khorazo, D. En- 
dophthalmitis due to B. subtilis follow- 
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ing injury. Amer. Jour. Ophth., 1943, 

V. 26, Dec., pp. 1251-1253. (References.) 

Sudakevich, D. I. Orbital prothesis 
for the sequelae of war injuries. Viest- 
nik Oft, 1943, V. 23, pt. 1, p. 25. 

Protheses intended to replace losses 
of the facial tissues should be thin, 
small, and light, and should fit firmly 
to the face without interfering with 
movement of the facial muscles. This 
paper is an attempt to classify orbito- 
facial injuries for the purpose of deter- 
mining the type of material suitable 
for a prothesis. The author divides the 
injuries into orbital, orbitofrontal, or- 
bitonasal, and orbitomalar. In orbital 
injuries the orbicularis oculi may be 
partially or totally destroyed. In partial 
destruction the muscle is contracted 
and will press on the edges of the 
prothesis. In total destruction a soft 
prothesis will have no support. There- 
fore prothesis for orbital defects should 
be made of firm inelastic material. In 
orbitomalar injuries the prothesis 
should be of soft pliable material, be- 
cause • cicatrices of the muscles of the 
face will tend to displace it forward 
and upward. 

The orbitofrontal and orbitonasal in- 
juries occupy an intermediate position 
^ between the orbital and orbitomalar. 
In orbitonasal injuries, contraction of 
the corrugator pulls the inner edge of 
the eyebrow down and in; the proth- 
esis should be firm, inelastic, and 
fastened to the bridge of the nose ; and 
cases with destruction of the ala of the 
nose require elastic prothesis. 

Orbitofrontal injuries raise the eye- 
brows and upper lids, with frequent 
total destruction of the ej’^ebrows. De- 
struction of the eyebrows and promi- 
nence of the upper margin of the orbit 
are indications for inelastic material 
to which can be fastened artificial eye- 


brows. Extensive destruction of the 
forehead should be replaced by a pli- 
able prothesis. Ray K. Daily. 

Treatment of eyes injured by mus- 
tard gas. Brit. Med. Jour., 1943, July 24, 

p. 111. 

The clinical picture of the eye in- 
jured by mustard gas has three stages ; 
first, stage of impregnation; second, 
acute stage; third, stage of recovery. 
The onset is without any symptoms 
and the gas becomes impregnated in 
the eye without any pain or discomfort. 
This lasts one to three hours. The 
acute stage begins suddenly with hy- 
persecretion of the conjunctival and 
lacrimal glands. Edema of the eyelids 
closes the palpebral fissure. This lasts 
from two to five days. In recovery, the 
edema of the lids slightly subsides but 
the lacrimal secretion and the photo- 
phobia persist. This may last for weeks 
or months. 

Bonnefon, in the First World War, 
irrigated the eyes with a warm hyper- 
tonic solution containing sodium sul- 
phate. Even in cases of very intense 
palpebral edema this solution enters 
the fissure and osmotic drainage can 
occur. The osmotic treatment should 
be continued as long as there is any 
photophobia and lacrimation. Cocaine 
must never be used, as it will cause 
damage to the corneal epithelium. 
Liquid paraffin and oily drops must not 
be used so long as there is any possi- 
bility of dichlorethyl sulphide remain- 
ing in the conjunctival sac, because 
they are solvents of this substance and 
may cause further damage. 

Gertrude S. Hausmann. 

Turner, J. W. A. Indirect injuries of 
the optic nerve. Brain, 1943, v. 66, June, 
pp. 140-151. (See Section 11, Optic 
nerve and toxic amblyopias.) 
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SYSTEMIC DISEASES AND PARASITES 

Allen, M., Flack, F,, and Billings, 
M. L. Three pedigrees of eye defects. 
(Nystagmus and myopia.) Jour, of 
Heredity, 1942, v. 33, Dec., p. 453. 

Two of the three short histories deal 
with hereditary nystagmus. The first 
includes case records of four school 
children. 

The article ‘.‘A familial study in myo- 
pia” discusses the presence and prog- 
ress of shortsightedness in several 
families. Since all the patients included 
in the author’s chart showed myopia 
before they were ten years old, he 
thinks it unlikely that use is a factor 
in the causation of this condition. 

F, M. Crage. 

Bellows, J., Cooper, J., and Bull, H. 
B. Electrophoretic studies on serums 
of patients with ocular disturbances. 
Arch, of Ophth., 1943, v. 30, Nov., pp. 
621-625. 

The electrophoretic technique of 
Tiselius has been used by a number of 
workers to study the proteins in nor- 
mal and pathologic hurhan serums. In 
short, the components of a mixture of 
proteins are separated by their differ- 
ence in mobility and the. number and 
concentrations of the components de- 
termined. 

Studies of' serum proteins by earlier 
methods in cases of glaucoma failed to 
disclose abnormalities. In this paper 
the data obtained in electrophoretic 
analyses of the serums of 18 patients 
with various pathologic conditions are 
presented. The authors point out that 
for the most part the patients used in 
this study had other pathologic condi- 
tions associated with the ocular lesions. 

The appearance of new protein frac- 
tions seemed to be a characteristic 


observation in cases of chronic intraocu- 
lar disease. This is thought to suggest 
that the pigment is the more im- 
portant factor. Slight indications of the 
new fraction were found in the serum 
of patients with secondary glaucoma 
following extracapsular extraction and 
cortical cataract. (References, 1 table 
and 1 series of diagrams.) 

R. W. Danielson. 

Garcia Miranda, Antonio. Impor- 
tance of the slitlamp in the study of 
starvation conditions. Arch, de la Soc. 
Oft. Hisp.-Amer., 1942, v; 1, July, pp. 
108-113. 

This is stated to be a preliminary 
communication. In the many cases of 
starvation or undernourishment follow- 
ing the Spanish civil war, the author 
noted a conjunctival injection which 
under high magnification was found to 
be arranged in two plexuses, one super- 
ficial and the other deep. This con- 
junctival injection is taken to be the 
first ocular manifestation of avitami- 
nosis-A, perhaps present earlier than 
hemeralopia. When the process is fur- 
ther advanced, the injection is less 
noticeable, because the conjunctiva is 
thickened and the conjunctival vessels 
are obscured by conjunctival opacities. 
The Bitot spots appear still later. These 
early signs are seen more particularly 
in the conjunctival area corresponding 
to the palpebral fissure, and above all 
toward the caruncle and semilunar fold 
as well as in the region of the sclero- 
corneal limbus. Administration of ribo- 
flavin produced retrogression of the 
vascularity. The .author suggests that 
the resemblance between the condition 
he describes and some forms of pannus 
or of keratitis from acne rosacea re- 
quires further investigation. (2 illus- 
trations, references.) W. H. Crisp. 
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Green, Raymond. The role of vita- 
mins in ophthalmology. Trans. Ophth, 
Soc. United Kingdom, 1942, v. 62, pp. 
47-51. 

From the general knowledge of vita- 
mins and the author’s own experience 
in polar expeditions he gives a table 
of the nature and source of the vita- 
mins, the daily need, and signs of de- 
ficiency. He emphasizes that deficiency 
diseases seldom occur singly, and that 
deficiency may arise from deficient in- 
take, deficient absorption, or increased 
needs of the body. A symptomless de- 
ficiency may carry on until some spe- 
cial condition arises, such as an injury 
or operation. Or the deficiency may be 
shown by undue susceptibility of the 
mucous membranes to infection. Fa- 
tigue is the symptom always found in 
frank deficiency. Beulah Cushman. 

Harms, H. Interrelationships be- 
tween the condition of the nervous 
system and the eye. Med. Klin., 1942, 
V. 38, Aug. 7, pp. 745-749. 

This somewhat diffusely written ar- 
ticle touches upon many points of re- 
lationship between the eye and the 
general nervous system, including sco- 
toma scintillans, unilateral amblyopia, 
retrobulbar neuritis, cerebral concus- 
sion, disturbances of the fusion appa- 
ratus, hysterical blindness and ophthal- 
moplegias, and glaucoma. 

W. H. Crisp. 

Parry, T. G. W., and Laszlo, G. C. 
Herpes zoster ophthalmicus — two rare 
manifestations. Brit. Jour. Ophth., 
1943, V. 27, Oct., pp. 465-467. 

A case of acute retrobulbar neuritis 
and one of right abducens nerve pa- 
resis, both following herpes zoster oph- 
thalmicus, are reported. 

Edna M. Reynolds. 


Pett, L. B. Riboflavin and vitamin A 
in relation to “eyestrain.” Canadian 
Med. Assoc. Jour., 1943, v. 49, Oct., pp. 
293-295. (See Section 3, Physiologic 
optics, refraction, and color vision.) 

Scobee, R. G. Ocular findings in 
feeble-minded male castrates. Amer. 
Jour. Ophth., 1943, v. 26, Dec., pp. 
1289-1298. (One table, references.) 

Shapiro, A. L. Blindness and mul- 
tiple neuritis from vitamin-B deficien- 
cy. Med. Bull. Veterans’ Admin., 1943, 
V. 20, July, p. 106. 

A case of multiple neuritis and blind- 
ness due to alcoholism is reported, and 
the relation of the disorder to vita- 
min-B deficiency is discussed. The pa- 
tient was receiving a regular hospital 
diet, apparently adequate as to vitamin 
B, yet no improvement was obtained 
until large concentrated doses of thia- 
mine were given, intramuscularly. De- 
spite the long period of time which had 
elapsed before improvement was ob- 
tained, the author remarks that com- 
plete recovery proved possible once 
adequate therapy was instituted. Alco- 
holic addicts are especially susceptible 
to vitamin-B deficiency, 

Gertrude S. Hausmann. 

Williamson Noble, F. A. The role of 
vitamins in ophthalmology. Trans. 
Ophth. Soc. United Kingdom, 1942, v. 
62, pp. 53-63. 

A review of the literature is given. 
Vitamins in their crude form, such as 
vitamin A in cod-liver oil, are of more 
clinical value. Vitamins B and C are 
important in the metabolism of the 
cornea, the most important being ribo- 
flavin. Riboflavin cannot be synthesized 
by the cells of the body, and a continual 
supply from exogenous sources is re- 
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quired to make up what is lost in the 
urine and other excretions. Probably 
the metabolism of the avascular cor- 
nea is maintained by riboflavin. Cor- 
neal grafts are kept healthy by the 
cornea’s own oxidative system inde- 
pendent of the blood supply. If this 
fails, the demand for hemoglobin re- 
sults in corneal vascularization. 

The lens seems dependent on the 
lactoflavin fraction of vitamin B. It 
does not, like the cornea, become vas- 
cularized if the enzymes are deficient, 
and it therefore degenerates. Vitamin 
C may provide the alternative means 
of respiration for the lens. 

The deficiency of vitamins C, K, and 
P can be studied particularly well in 
the retina, as such deficiencies produce 
hemorrhages by various mechanisms. 
In vitamin-C deficiency, capillary hem- 
orrhages are characteristic, arising 
from failure of the cement substance 
between the endothelial cells, and there 
is also a decrease in the coagulation 
time. Vitamin K, fat-soluble, is thought 
to combine with an unknown hepatic 
product to form prothrombin. Vitamin 
P probably has its action on the cell 
bodies of the capillaries, and increases 
their resistance to pressure. (Bibli- 
ography.) Beulah Cushman. 

18 

HYGIENE, SOCIOLOGY, EDUCATION, 
AND HISTORY 

Andrade, Cesario de. The Portuguese 
language in American congresses of 
ophthalmology. Arquivos Brasileiros 
de Oft., 1943, v. 6, June, pp. 98-100. 

The author is pleased to record rec- 
ognition of the Portuguese as well as 
the Spanish language as official during 
the Pan-American Congress of Oph- 
thalmology in Cleveland, 1941. A “Bra- 
zil-United States Institute’’ has been 


established at Rio^ de Janeiro. The au- 
thor further mentions as significant of 
the general international movement 
the fact that a great many courses for 
the teaching of Portuguese have been 
organized in the United States. 

W, H. Crisp. 

Chance, Burton. Emile Javal. Amer. 
Jour. Ophth., 1944, v. 27, Jan., pp. 45- 
48. 

Chance, Burton. Ophthalmology in 
Philadelphia in the early eighteen nine- 
ties. Trans, and Studies, Coll. Phys. of 
Philadelphia, 1943, v. 11, June, pp. 77- 
81. (See Amer, Jour, Ophth., 1943, v. 
26, Nov., p. 1164.) 

Elder, J. H. Effectiveness of vitamin 
A in the treatment of defective color 
vision. Science, 1943, v. 97, June 18, p. 
561. (See Section 3, Physiologic optics, 
refraction, and color vision.) 

Fox, S. A. Optometry: a medical 
viewpoint. Dis. Eye, Ear, Nose, and 
Throat, 1942, v. 2, Dec., p. 369. 

The controversy between optonie- 
trists and ophthalmologists is discussed 
at length. Eventually optometry may 
“have to decide whether it is to be a 
skilled trade which purveys glasses or 
a profession devoted to eye treatment.’’ 
One ophthalmologist feels that if op- 
tometry continues in its present course 
“the medical schools may find it neces- 
sary to absorb the teaching and control 
the practice of this profession.” The 
increase in postgraduate medical study 
and consequent increase in eye physi- 
cians will force a decision. Closer rela- 
tionship between the general practi- 
tioner and patient, which will cause the 
physician to refer the needy to the 
ophthalmologist, should help solve the 
problem of proper attention for eye 
troubles. F. M. Crage. 
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Halliday, J. C. The causes of blind- 
ness in children. Med. Jour. Australia, 
1943, V. 1, June 19, p. 556. 

The cases admitted to the school for 
deaf and blind during the years 1911 
to 1920 are tabulated. Optic atrophy, 
congenital cataract, and ophthalmia 
neonatorum seem to be the leading 
causes. Another summary several years 
later showed fewer cases of ophthalmia 
neonatorum. (2 tables.) 

Gertrude S. Hausmann. 

Harkness, G. F. Industrial ophthal- 
mology. Industrial Med., 1943, v. 12, 
Oct., pp. 658-662. 

The author, in surveying lightly the 
fields of industrial ophthalmology and 
otolaryngology, stresses the fact of 
governmental responsibility in the con- 
servation of public health, and the 
consequent need for adequate unifica- 
tion of state laws regarding compensa- 
tion and conservation of vision. It is 
important for the ophthalmologist, in 
turn, to have a proper basis for evaluat- 
ing visual efficiency, and to be familiar 
with the specific needs of those in- 
dustries with which he is connected. 
The surgeon is an important figure in 
the safety program of each industry. In 
this connection, the ophthalmologist 
should be familiar with proper lighting 
conditions. Any uncertainty regarding 
the compensability of an eye condition 
should be resolved in favor of the em- 
ployee. The surgeon likewise has a 
responsibility to his employer, and 
must constantly be on the alert for 
malingerers. 

In considering corneal foreign bodies 
and minor eye injuries, the author em- 
phasizes the desirability of X-ray ex- 
amination in every case at all sus- 
picious. The technique for removal of 
foreign bodies is described; the author 


feels that an eye patch is not indicated ' 
in every case, and that the guiding fac- 
tor should be the subjective symptoms. 
Conservation of man-hours of work is 
a most important consideration. 

(The paper contains also a number 
of observations on otolaryngological 
problems.) Benjamin Milder. 

Judd, D. B. Color-blindness and the 
detection of camouflage. Science, 1943, 
V. 97, June 18, p. 544. (See Section 3, 
Physiologic optics, refraction, and 
color vision.) 

Kravkov, C. V. The significance of 
Newton’s work in physiologic optics. 
Viestnik Oft., 1943, v. 22, pt. 1, p. 3. 

Kravkov credits Newton with being 
the founder of the physiology of color 
vision. In Newton’s books on optics are 
found accurate descriptions of the re- 
fractive errors and of afterimages, and 
a correct conception of the crossing of 
the optic nerves at the chiasm. The re- 
lation of color perception to the physi- 
cal properties of light was discovered 
first by Newton, who demonstrated 
that color differentiation was due to the 
varying refraction of the respective 
colored rays of light. On the principle 
of finding the center of gravity in me- 
chanics, he designed a color circle with 
a method for determining the color re- 
sulting from various color mixtures. 

Ray K. Daily. 

Schurr, C. G. Rehabilitation of the 
uniocular patient. Brit. Jour. Ophth., 
1943, V. 27, Oct., pp. 467-469, 

The training program of the Royal 
Sussex County Hospital Rehabilitation 
Department for uniocular patients is 
outlined. The advantages of early 
training, beginning within a day or two 
after removal of the eye, are stressed. 

Edna M. Reynolds. 
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Vishnevsky, H. A., and Flekkel, A. 
B. A study on the recognition of col- 
ored signals by persons with defective 
color vision. Viestnik Oft., 1943, v. 23, 
pt. 1, p. 16. (See Section 3, Physiologic 
optics, refraction, and color vision.) 

Wetzel, J. O. Blindness in Michigan. 
Jour. Mich. State Med. Soc., 1943, v. 
42, Jan., p. 39. 

The author presents a survey with 
many statistical data. He also discusses 
blindness in the United States and 
Great Britain. His series includes over 
two thousand cases of adult blindness. 
In only 927 cases was the etiology un- 
determined or unspecified. 

T. M. Shapira. 

19 

ANATOMY, EMBRYOLOGY, AND COM- 
PARATIVE OPHTHALMOLOGY 

Clark, W. E. L. The anatomy of 
cortical vision. (Doyne Memorial Lec- 
ture.) Trans. Ophth. Soc. United King- 
dom, 1942, V. 62, pp. 229-245. 

As an anatomist the author is inter- 
ested in the significance of the six- 
layer pattern of the lateral geniculate 
body. He obtained the brain of a mon- 
key who had lost an eye in an accident 
some years before death. Later he was 
able to study the brain of a woman 
whose eye had been removed for glau- 
coma two years before death. In both 
instances the geniculate bodies showed 
exactly the same pattern of three layers 
receiving crossed fibers and the other 
three receiving uncrossed fibers. From 
these findings the writer became in- 
terested in following the projection of 
local retinal lesions on to correspond- 
ing local areas of cell atrophy in the 
nucleus, and he and his colleague Pen- 
man were able to determine the pat- 
tern of localization in the geniculate 


body with great accuracy and to show 
that it represented point-to-point pro- 
jection. 

Transneuronal degeneration, which 
could be detected in the geniculate 
body one week after section of the optic 
nerve, might be indicative of an ex- 
treme specificity of function of the cells 
of the nucleus, and suggested to the 
author that the cells might depend en- 
tirely for continued activity on the 
reception of impulses from the retina, 
and that there were no other sources 
of aflferent stimuli which maintained 
their vitality. 

It was found that the optic nerves 
ended in the geniculate body in special- 
ized ring formations, “terminal but- 
tons.” Degenerative reactions were 
demonstrable seven days after section, 
and direct proof was obtained that 
crossed fibers end entirely in laminas 
1, 4, and 6, and uncrossed fibers entirely 
in laminas 2, 3, and 5. Each optic-nerve 
fiber ended in its appropriate lamina by 
dividing into 5 or 6 terminal branches, 
and each of these branches established 
connection with only one cell. It was 
also found that if the visual cortex of 
a monkey was completely destroyed all 
the nerve cells of the corresponding 
geniculate body appeared to undergo 
complete atrophy. 

The three laminas for each eye also 
called for explanation, the lamination 
of the lateral geniculate bodies appear- 
ing abruptly during the sixth fetal 
month. One optic nerve of a monkey 
was sectioned. After time for degenera- 
tion of the optic fibers, sections of the 
optic tract showed no evidence of 
laminar arrangement, and it was only 
within the geniculate body that the 
retinal fibers sorted themselves out to . 
reach their appropriate laminas. The 
author noted at this time that the 
smallest retinal lesion produced recog- 
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nizable changes affecting portions of 
all three of the corresponding cell 
laminas. He came to the conclusion 
that the conducting unit from the 
retina to the lateral geniculate body 
was a three-fiber unit. This supports 
the idea that the laminar pattern of 
the geniculate body may be related to 
trichromatic color vision. By means of 
the geniculate body, crossed and un- 
crossed retinal impulses are supposed 
to be brought into intimate relation 
with each other immediately on their 


arrival at the cortex, thus providing 
for fusion of impressions necessary in 
stereoscopic vision. 

Finally the author concludes that the 
geniculate body is a simple relay mech- 
anism through which retinal impulses 
are immediately projected on to the 
visual cortex, and that there is no pos- 
sibility that these impulses can be dis- 
torted and modified by other unrelated 
types of nervous impulse influencing 
the cells of the nucleus. (4 illustrations, 
references.) Beulah Cushman. 
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Edited by Dr. Donald J. Lyle 
904 Carew Tower, Cincinnati 2 

News items should reach the editor by the twelfth of the month 


Deaths 

Dr. Athens V. Lodge, Brewster, Massachu- 
setts, died November 18, 1943, aged 71 years. 

Dr. Thomas 0. Brown, Osage, ICansas, died 
November 12, 1943, aged 74 years. 

Dr. H. Harms, Newton, Kansas, died No- 
vember 25, 1943, aged 84 years. 

Dr. Adolph F. Hofkin, Philadelphia, Penn- 
S 3 dvania, died December 12, 1943, aged 68 
years. 

Dr. Harry W. Houf, Sr., Minturn, Colo- 
rado, died December 3, 1943, aged 68 years. 

Dr. Edward A. Kennedy, Pittsfield, Massa- 
chusetts, died December 14, 1943, aged 63 years. 

Dr. Alfred L. Marks, Spokane, Washington, 
died in December, 1943, aged 63 years. 

Dr. Charles E. Padelford, Holley, New 
York, died December 6, 1943, aged 74 years. 

Dr. James A. Bach, Milwaukee, Wisconsin, 
died November 29, 1943, aged 83 years. 

Dr. Roger Biswell, Baker, Oregon, died 
November 12, 1943, aged 62 years. 

Dr. Arthur E. Gadbois, Norfolk, Nebraska, 
died November 19, 1943, aged 68 years. 

Dr. Carlton D. Morris, Pontiac, Michigan, 
died November 28, 1943, aged 73 years. 

Dr. Louis S. Smith, Brooklyn, New York, 
died October 23, 1943, aged 47 years. 

Dr. Charles H. May, New York, New York, 
died December 7, 1943, aged 82 years. 

Dr. Raymond D. Sleight, Battle Creek, 
Michigan, died December 7, 1943, aged 68 years. 

Dr. Edmond E. Blaauw, Buffalo, New York, 
died December 4, 1943, aged 76 years. 

Dr. Charles H. Brobst, Peoria, Illinois, died 
November 25, 1943, aged 77 years. 

Dr. Henry W. Champlin, Towanda, Penn- 
sylvania, died December 8, 1943, aged 86 years. 

Dr. Sanford Robinson Gifford, Chicago, Illi- 
nois, died February 25, 1944, aged 52 years. 

Dr. A. Vogt, Zurich, Switzerland, died De- 
cember 10, 1943, “after a severe disease.” 

Miscellaneous 

The Department of Ophthalmology of the 
George Washington University School of Medi- 
cine will give its seventh annual postgraduate 
course in ocular surgery% pathology, and or- 
thoptics, April 24 to 29, 1944, inclusive. This 
is a practical course, limited to 30 registrants. 
Surgery' will be performed by the registrants 
on animal ey'cs. Ocular pathology' will be il- 
lustrated with slides and by the use of the 
microscope. Orthoptic training will be taught 


with cases and demonstrations. The fee is 
$150.00. Further details will be furnished by 
the secretary, Miss Louisa Wells, 927 Seven- 
teenth Street, N.W., Washington, D.C. 

The Department of Otolaryngology of the 
University of Illinois College of Medicine an- 
nounces its spring refresher course, to be held 
at the College in Chicago, March 20th to 25th, 
inclusive. The course is intended primarily for 
specialists who, under existing conditions, are 
able to devote only a brief period to postgradu- 
ate review study. The fee is $50.00. Registra- 
tion will be limited. In requesting application, 
state school and year of graduation; and give 
details concerning specialty training and ex- 
perience. Address : Department of Otolaryn- 
gology, University of Illinois College of Medi- 
cine, 1853 West Polk Street, Chicago, Illinois. 

One of our advertisers, the National Electric 
Instrument Company, was the recipient in No- 
vember, 1943, of a star for its Army and Navy 
“E” award. National received its Army and 
Navy “E” award in February, 1943. 

A gift of $10,000 was given to the Depart- 
ment of Ophthalmology of the Medical School 
of the University of I^nsas by Dr. Edward J'. 
Curran of Kansas City, professor and head of 
the department of ophthalmology, to provide 
the necessary equipment and assistance for re- 
search in the department. 

Societies 

The third regular meeting of the Ophthal- 
mol ogical Society, European Theater of Opera- 
tions, was held on November 13, 1943, in the 
sumptuous new Officers Club Auditorium at the 
Headquarters of the 8th Air Force. There was 
an attendance of nearly 100, including many 
flight surgeons and guests from Allied Serv- 
ices. ^ 

The group was welcomed by Brig. Gen. 
Malcom C. Grow (MC), Surgeon, U.S.A. 
Air Forces in this theater, and host. Brig. 
Gen. Paul R. Hawley (MC), Chief Surgeon, 
^•T.O., spoke briefly, commending the ophthal- 
mic medical officers for being the first and 
most active group in this theater in organizing 
their specialty, and in publishing a journal. 
Four excellent moving pictures of ocular sur- 
ge^ were shown. Dr. S. A. Leader, one of 
Britain's leading authorities in the manifold 
application of new plastics in the field of medi- 
cine, gave a most instructive talk on tliis sub- 


338 



NEWS ITEMS 


339 


ject. In ophthalmology plastics are already 
invaluable in the production of prostheses and 
•contact lenses, and ^vill play an increasing role 
in the protection of the globe in severe burns, 
and in the construction of large prosthetic ap- 
pliances for deformities of the face. Plastics 
can meet any requirement in consistency, color, 
form and radio-opacity, and can be made self- 
sterilizing. The morning program closed witli 
an interesting discussion on “Macular degen- 
eration of unknown origin” by Squadron 
Leader J. Doggart, R.A.F., and a considera- 
tion of “Ophthalmic surgery in the field” by 
Brigadier Sir Stewart Duke-Elder, Chief 
Ophthalmic Consultant, R.A.M.C. Sir Stewart 
described the problems, experiences, and les- 
sons encountered by ophthalmic medical offi- 
cers Avith British Forces in Africa and the 
Middle East. He emphasized that a man Avith- 
out needed glasses is as much a casualty as 
a wounded soldier. This problem would be 
more serious for the British than the Ameri- 
cans, because the former have used lower 
^ visual standards in their combat forces. He 
warned against too hasty and too numerous 
enucleations, and advised that every man with 
an open wound of the globe be regarded as 
a litter patient. He did not feel that an im- 
plant after enucleation was worth the trouble. 
Asked for a practical test for night vision to 
rule out malingering, he recommended order- 
ing the soldier to cross, in the dark, a latrine 
trench across which there was a single plank. 
If he fell in, the night blindness was considered 
genuine. 

After lunch, and a photograph of the group 
had been taken. Air Commodore P. C. Living- 
ston, Chief Ophthalmologist for the R.A.F., 
gave an excellent talk on “Scotopics.” Com- 
modore Livingston has for many years been a 
leader in research on night vision and its 
application to niglit flying. The factors involved 
are many, but the careful screening of night 
fliers, by such as his hexagon test, and their 
training in how to see best in the dark, and 
among searchlights, has proved its value manv- 
iold. 

Both the R.A.F. and the U.S.A.F. had ex- 
hibits of their ocular equipment for testing, 
and for use by fliers. Several patients from 

* loorfields Eye Hospital, London, were dem- 
onstrated. The last paper was entitled “Influ- 
ence on ocular function of oral use of sulfa 

bih Air Force, wlio with Capt. Carlisle E. 

• cKcc was host and liad arranged the meeting. 


At a short business meeting Commodore Liv- 
ingston was elected the fourth Honorary Mem- 
ber of the Society, the others being Brigadier 
Sir Stewart Duke-Elder, Lt. Commander Ed- 
win Dunphy (U.S.N.), and Sir Ian Fraser. 

At the meeting of the Colorado Opthal- 
mological Societ}" on January 15, 1944, a sym- 
posium on contusions to the eA'e was presented. 
The following papers were given: “The bony 
orbit,” by Dr. W. T. Brinton ; “Conjunctiva 
and surrounding tissues," b}^ Dr. Samuel Gold- 
hammer; “Anterior segment of the cax," b}" 
Dr. Leo Davis; and “Posterior segment of the 
eye,” by Dr. Edna Reynolds. 

The eightieth annual meeting of the Ameri- 
can Ophthalmological Society will be held at 
The Homestead, Hot Springs, Virginia, on 
May 29, 30, 31, 1944. 

The members are requested to send to the 
chairman of the program committee. Dr., Wal- 
ter 1. Lillie, as soon as possible, the titles and 
brief abstracts of such papers as they desire to 
present at the meeting before April 15th, to be 
incorporated in the call for the meeting to be 
sent out about May 1st. 

At a recent meeting of the Indianapolis 
Ophthalmological Societ^^ Dr. Paul G. Moore, 
assistant clinical professor of ophthalmology at 
Western Reserve Universit}'^ School of Medi- 
cine, spoke on “The end results following 
intraocular foreign bodies.” 

The Los Angeles Society of Ophthalmology 
and Otolaryngology appointed the following 
officers for 1944; president, Dr. M. E. Trainor; 
vice-president, Dr. Kenneth Brandenburg; sec- 
retary-treasurer, Dr. Orrie E. Ghrist; and 
committeewoman, 'Dr. Etta C. Jeancon. 

Personals 

Among the members of the Philadelphia 
County ^leclical Society who were given testi- 
monial certificates for having been in practice 
50 years or more was Dr. Burton Chance, Sr. 

Dr. William E. Bruner, professor emeritus 
of ophthalmologj". Western Reserve University 
School of Medicine, Cleveland, celebrated his 
fiftieth year in the practice of medicine at a 
dinner on January 4th. He Avas presented Avith 
a silver tray engraA^ed Avith the names of his 
guests, his associates at the eye clinic of the 
old Lakeside Hospital. 
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A NEW TYPE OF PIGMENT LINE IN THE CORNEA* 

Frederick W. Stocker, M.D., and Ronald E. Prindle, M.D. 

Durham, North Carolina 


Many instances of unusual pigmenta- 
tion of the cornea were observed and 
described before the slitlamp and the 
binocular microscope were developed. 
However, a more accurate knowledge of 
the conditions in which pigmentation of 
the cornea might occur and the layers 
in which the pigment might be deposited 
- was not obtained until careful studies had 
been carried out with these instruments. 

' The following types of corneal pigment 
lines have been described. 

1. Fleischer’s ring in keratoconus. 

2. Senile corneal line (Staehli). 

3. Pigment line in pterygium (Stock- 
er). 

4. Pigment line Tn corneal scars ; for 
example, interstitial keratitis (Hud- 
son, Vogt, Hanssen, and others). 

5. Kaj’-ser-Fleischer ring; pseudoscle- 
rosis (Wilson’s disease). 

6. ICrukenberg’s spindle. 

The first three types present fine pig- 
ment lines that have been shown to be 
located in the very superficial layers of 
the cornea immediately beneath die epi- 
thelium. VogP and Grueninger- have 
demonstrated that breaks in Bowman’s 
membrane must be considered tlie site in 

* From the Department of Surgery, Ophthal- 
mological Division, Duke Hospital and Duke 
University Medical School. 


which the pigment in a senile corneal pig- 
ment line is deposited. Stocker’s® find- 
ings in some cases of pterygium support 
this theorjL These breaks seem to develop 
when a marked flattening of the cornea 
occurs, producing astigmatism against the 
rule, as in old age, keratoconus, and some 
cases of pterygium. 

The fourth type of pigmentation, pig- 
mentation in corneal scars^ is not well 
defined as to its location in the comeal 
tissue. Often it does not form a distinct 
line but stains the cornea more diffusely 
and never has been described as extending 
from one limbus to the other. Hansen^ 
examined microscopically an eye with a 
corneal scar which in vivo had shown 
pigmentation in its central parts. He 
found the pigment to be located partly 
between the epithelial cells, but most of 
it was deposited between the epithelium 
and Bowman’s membrane, within that 
membrane, and in the corneal stroma. It 
never was seen to be located intracellu- 
larly. 

The Kayser-Fleischer ring in pseudo- 
sclerosis is entirely different in appear- 
ance from these fine lines. It is much 
broader, of a yellow reddish color, and 
the pigment is deposited on Descemet’s 
membrane. 

In Krukenberg’s spindle and some re- 


Figs 1 and 2 (Stocker and Prindle). Pigment line in the cornea. Fig. 1, Pigment line across 
cornea from the 7- to tlie S-o’clock position. 

•lug. 2. Slitlamp view of pigment line. 
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lated cases, as described by Weinkauff,® 
the pigment also is located on Descemet’s 
membrane. 

Epithelial melanosis of the cornea as 
described in nevi of the limbus and in 
malignant tumors growing from the con- 
junctiva into the cornea, is excluded from 
consideration in this paper. Vogt,® in his 
slitlamp Atlas, states that in some cases 
of nevi of the conjunctiva the pigment 
may invade the adjacent epithelium. 

Concerning the nature of the pigment 
found in the various types of corneal 
pigment lines, the following observations 
have been reported : Fleischer" proved 
that the pigment line in keratoconus is 
hemosiderin. It is probable that the pig- 
ment in the other three of the first four 
types hereinbefore mentioned is also 
of hematogenous origin. In his case of 
pigmentation of a corneal scar Hansen'* 
could exclude hemosiderin, but he had no 
positive suggestion as to the nature of 
the pigment. The pigment in the Kayser- 
Fleischer ring in pseudosclerosis is of 
an entirely different nature. According to 
Vogt® finely dispersed silver seems to be 
present in most of the cases. Others have 
reported the presence of copper, zinc, and 
other hea^y metals. In Krukenberg’s 
spindle the pigment is believed to origi- 
nate from the uveal pigment. 

Pigment lines of the cornea are not 
onl}’- of theoretical interest but sometimes 
of diagnostic value. Therefore, any ob- 
servation of a heretofore unknown type 
of corneal pigmentation should be re- 
ported. We have had the opportunity to 
observe a corneal pigment line that dif- 
fers in several characteristics from all the 
previousl)' described types. 

Case report 

L. F. W., 24 years old, a darkly pig- 
mented Negro, was first seen in the Duke 
Hospital Eye Clinic in early November 
of 1941, complaining of a painful left 


eye. Two weeks previously some "trash” 
blew into his left eye, which felt irritated 
for a few hours, but caused no further 
trouble until four days later when it be- 
came red and painful. At about this time 
he contracted a severe generalized Derma- 
titis venenata (Rus toxica). He believed 
that this precipitated his eye, trouble. 
Treatment was with eye drops of an 
unknown character and various skin lo- 
tions. 

When first seen his dermatitis had 
completely cleared but the left eye was 
causing him considerable discomfort. Vi- 
sion O.D. was 20/30; O.S., light per- 
ception. The' right eye was essentially 
normal. In the left eye there was a 
diffuse hyperemia of the conjunctiva with 
a rather marked circumcorneal flare. 
There was extensive brownish pigmenta- 
tion of the limbus and adjacent conjunc- 
tiva. The corneal transparency was slight- 
ly decreased. The anterior chamber was 
deep, the pupil irregular, semidilated, and 
fixed. The fundus could not be visualized. 
The tension was slightly elevated. Slit- 
lamp examination revealed an intact epi- 
thelium and normal corneal stroma. There 
were many deposits on the posterior 
surface of the cornea, a prominent 
aqueous flare with numerous cells, and 
extensive adhesions between the iris and 
lens. 

The family history, past history, and 
systemic review were noncontributory. 
Venereal diseases were denied and blood 
tests were repUrted as negative by his 
local physician. 

The diagnosis of nonspecific uveitis 
with secondary glaucoma w'as made. Hos- 
pitalization was advised but had to be 
postponed for several weeks for financial 
reasons. He was treated in the mean- 
time with atropine drops and hot com- 
presses. 

In December, hospitalization was ar- 
ranged for a course of hyperpyrexia with 
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intravenous typhoid “H” antigen. Hot 
compresses and atropine instillatiohs were 
continued along with the usual suppor- 
tive therapy. Physical examination and 
laboratory workup, including serology 
and chest X-ray films, were negative. The 
eye objectively presented little change 
except for early cafaractous changes in 
the lens. The tension had decreased to 
normal limits. Subjectively the eye had 
improved. 

The, patient was discharged with in- 
sti'uctions for instillations of atropine 1 
percent, the application of hot compresses, 
and cod-liver oil to be applied locally 
and taken orally. 

Frequent return visits were impossible 
because of transportation difficulties. One 
month later the eye showed much less 
conjunctival and circumcorneal hyper- 
emia, but there was beginning deep vascu- 
larization of the cornea, inferiorly. Kera- 
titic precipitates were still numerous and 
there was a dense aqueous flare. The 
pupil was unchanged. The condition of 
the eye had caused no further symptoms 
other than marked visual loss. Repeated 
search for a possible focus of infection 
was negative. During the following 
months the inflammation gradually sub- 
sided, but the infiltration and vasculariza- 
tion of the cornea progressed, especially 
from below. 

Eight months after the first examina- 
tion the first appearance of a fine brown- 
ish line was noted, extending across the 
cornea from the limbus at the 7-o’clock 
position to the opposite limbus at five 
o’clock (fig. 1, frontispiece). Slightly to 
the nasal side of the center of this line 
a delicate branch with the same appear- 
ance radiated diagonally upward. Grossly, 
this transverse pigment line appeared to 
be a continuation of the limbal pigment 
onto the cornea. Siitlamp examination 
(fig. 2, frontispiece) confirmed this and 
showed the pigment to be located in the 


4 THE CORNEA 

very superficial layers of the cornea. 
Under high magnification this line had 
a stippled appearance with a definite 
broad junction with the limbal pigment 
of the nasal side and a faint threadlike 
junction with the limbal pigment of the 
temporal side. There was a rather dense 
infiltration of the stroma of the lower 
half of the cornea with very deep vascu- 
larization. A faint aqueous flare was still 
visible but there Avere no cells. The pupil 
was slightly eccentric superiorly, OA'^al in 
shape, and fixed. Tension was normal. 

Thirteen months after the original visit 
the patient returned because of the rer 
currence of pain in the left eye. Ex- 
amination was as before but the left eye 
was now blind. Enucleation with glass 
ball implantation Avas performed. Con- 
valescence was uneventful. 

The gross and microscopic examina- 
tion of the enucleated bulbus revealed the 
following findings; 

Gross examination showed a moderate- 
ly shrunken bulbus. The lower half of 
the cornea Avas opaque. A brown pig- 
ment line Avas clearly visible, running 
horizontally from the nasal to the tem- 
poral limbus. Near the center of this line 
a branch extended upward. 

Microscopic examination revealed the 
sclera to be thickened throughout, par- 
ticularly on the nasal side of the posterior 
segment. From this area arose a mass 
of granulation tissue involving the inner 
layers of the sclera, the choroid, and the 
retina, A similar but smaller lesion Avas 
present on the temporal side. This tissue 
consisted largely of round and epithelioid 
cells Avith a few giant cells. In some areas 
there was caseation. The retina, in the 
regions Avhich were not involved in the 
described process, Avas detached except 
for a narrow margin near the ora serrata. 
The ciliary body and processes Avere 
atrophic. The angle of the anterior cham- 
ber Avas obliterated by adhesions of the 
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peripheral margin of the iris to the pos- 
terior surface of the cornea. The pupil- 
lary margin was adherent to the anterior 
lens capsule. The iris showed consider- 
able round and epithelioid-cell infiltration. 

At the limbus, the corneal epithelium 


cells and in places round-cell infiltration. 
A few small blood vessels could be seen 
in the stroma, but no connection of the 
pigmentation with the vascularization 
could be demonstrated. 

In accordance with the direction in 



Fig.- 3 (Stocker and Prin- 
dle). Section through cor- 
nea, high magnification. E, 
epithelium ; B, Bowman’s - 
membrane; S, stroma.. Ar- 
rows show pigment located 
in epithelial cells. 


appeared thickened. The cells in the basal 
and medial layers contained considerable 
brown pigment. The architecture of the 
corneal epithelium was not markedly dis- 
turbed and showed the normal arrange- 
ment of a basal layer of cylindrical and 
cuboidal cells and a superficial layer of 
flattened cells. In a small area near the 
center of the cornea, the basal cells con- 
tained large brown pigment granules. 
Small amounts of this pigment were seen 
in a few of the superficial cells (fig. 3). 
It had the same appearance as the limbal 
pigment. It did not react to iron stain. 
The corneal thickness was about normal. 
There was an increase in the number of 


which the eyeball was sectioned, this pig- 
ment area must be identical with the 
pigment line observed macroscopically.. 
Bowman’s membrane was intact through- 
out. No pigment was found on, in, or 
beneath this membrane, nor in the stroma. 

The pathologic picture was most sug- 
gestive of tuberculosis, although no tu- 
bercle bacilli were demonstrable. 

The pigment which was found in the 
corneal epithelium was not hemosiderin, 
as in Fleischer’s ring, since it did not ’ 
stain by the Berlin blue method. Most 
probably it was melanin, since the corneal 
pigmentation was continuous with the pig- 
ment of the limbus. 
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Discussion 

Hovr does this melanotic pigment estab- 
lish itself in the corneal epithelium and 
why does it form such a ver\' fine line 
instead of invading the cornea diffusely? 
It is well known that, in the Negro, in- 
fiammation is commonl)' associated with 
abundant pigment formation. Therefore, 
the appearance of pigment in the cornea, 
which to a certain extent was involved 
in the extensive inflammatoiy process of 
the whole eye, is not surprising. Why the 
pigment does not invade the cornea dif- 
fusely or along the blood vessels is more 
difficult to explain. The horizontal senile 
line and the line seen in pter\'gium could 
be explained by a flattening of the cornea 
in one direction, causing a break in Bov,'- 
man's membrane. Since in our case the 
pigment was located in the corneal epi- 
thelial cells, and Bowman’s membrane 
was intact, this explanation would not 
apply. As the principal pigment line in 
our case was located in the palpebral 
fissure where light had the most access 
to the cornea, the h 3 'pothesis might be 
ad\-anced that the melanin was formed 


by the action of irradiation on some 
premelanotic substance originating from 
the inflammatoiy process. Unfortunatelj', 
we were not able to test the dopa reac- 
tion, which might have thrown some light 
upon that problem, for we were unable 
to get the necessary reagents. 

Summary 

1. A ■ previously undescribed riyie of 
comeal pigment line is reported in the eye 
of a Negro which had been the site of a 
severe inflammatoiy process, probablj' 
tuberculosis. 

2. The pigment has been demonstrated 
histologically to be located within the 
comeal epithelial cells. Bowman’s mem- 
brane was intact throughout and both 
this membrane and the comeal stroma 
were free of pigment. 

3. The pigment does not take the iron 
stain and is considered to be melanin. 

We are indebted to I. N. Dubin, hl.D., 
of the Department of Pathologv', for his 
technical assistance in the preparation 
and sectioning of the eyeball. 
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AN OPHTHALMOLOGIC REVIEW OF MORE THAN TWENTY 
THOUSAND MEN AT THE ALTOONA. INDUCTION CENTER 

L, P. Glover, M.D., and William R. Brewer, M.D. 

Altoona, Pennsylvania 


The opportunity to study a group of 
21,446 men examined at the Altoona In- 
duction Station, over a period of months, 
gives a rare picture in the eye findings in 
young men between the ages of 17 and 44 
years, as found in central Pennsylvania. 
These men were examined in daily order, 
no attempt being made to select a par- 
ticular group. Such a record could not be 
obtained from a study of cases coming 
into the office, for the patient who makes 
an appointment with an ophthalmologist 
usually suspects a need of visual correc- 
tion, or has some ocular disease. Five 
thousand of the men between the ages of 
17 to 21 were classified separately, in an 
effort to determine if the younger men 
had any marked variation in percentage 
of eye defects. The record does not show 
this to be so. Consequently, the discussion 
covers the group as a whole. 

The men are from the counties of Blair, 
Bedford, Clearfield, Centre, Cambria, . 
Sommerset, Indiana, Huntingdon, Mif- 
flin, and Clinton. This area represents an 
ideal cross section of Pennsylvania, for 
at least five of the counties contain very 
few foreign born or children of foreign- 
born parents, whereas the remainder of 
Pennsylvania has a high percentage of 
this stock. Farming, coal-mining, heavy- 
metal, and other types o'f industry are 
about equally divided; only four cities 
have a population of over 10,000. 

In this review only men with 20/40 or 
less vision were considered, as this was 
the army standard for acceptable vision. 
There were many others whose vision 
ranged from 20/40 to 20/20. In this age 
group hyperopia is not fairly shown, for 
the men still have active accommodation. 
Naturally, only those witli high errors of 
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hyperopia have 20/40 or less vision. 

Aphakia was not listed," but the eye; 
if aphakic, was placed under the heading 
of congenital or traumatic cataract as 
originally acquired. 

Corneal scars were considered only if 
a loss of vision to 20/40 or less was pres- 
ent. 

Refractive errors led in cause of de- 
fects, with 16.07 percent. We were unable 
to find that the family status had any 
bearing as a causative factor. Diet appar- 
ently was not a factor, as rich or poor 
appeared to be equally affected with my- 
opia, squint, and amblyopia. The children 
of £)ld American stock seemed to have a 
higher incidence of myopia as compared 
to those of foreign parentage. Amblyopia- 
was no respecter of nationality. High 
hyperopia was found more frequently in 
the Italian. 

We were surprised at the figures for 
amblyopia without squint, for 2.39 per- 
cent were amblyopic and only 0.75 per-, 
cent of these had squint. Amblyopia in 
this study is 20/70 or less vision, cor- 
rected. We had thought from our office 
practice and reading that amblyopia is 
more frequently associated with squint. 
The findings do not substantiate our idea 
of this relationship. 

Many of the men who had refractive 
errors, had never had glasses, and an 
equal number had glasses and would not 
wear them. This examination definitely 
shows that a young man, unless willing, 
does not wear glasses, and apparently no 
amount of education can change his mind. 
Men with high errors of refraction fre- 
quently had left their spectacles at home 
or wore them in their pockets. Otliers had 
never troubled themselves to obtain 
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, ^ ' TABLE 1 

An ophthalmologic review of twenty thousand men at the Altoona Induction Center 


Age 

17-21' Per- 
inch centage 
5,575 


Agef 

22-44 Per- 
incl.‘ centage 
15,871 


All 

Ages 

21,446 


Per- 

centage 


Refractive Defects 
Low myopia — 20/40 or less 
High myopia — ^20/200 or less 
High hyperopia — 20/40 or less 
Mixed astigmatism — 20/40 or less 
Convergent squint with amblyopia 
Convergent squint without amblyopia 
Convergent alternating squint 
Divergent squint with amblyopia 
Divergent squint without amblyopia 
Divergent alternating squint 
total 

' Congenital Defects 
Albinism 

Amblyopia, 20/70 or less 
Bilateral chorioretinitis 
Buphthalmos ^ 

Cataract 
Coloboma of iris 
Cyst of sclera 
Microphthalmos 
Nystagmus 
Optic atrophy 

Persistent tunica vasculosa lentis 

Ptosis 

TOTAL 

Tratimatic Injuries 
Cataract 
Chorioretinitis 
Corneal scar 
Ectropion 
Enucleation 

Intraocular foreign bodies 

Iridodialysis 

Luxated lens 

Optic atrophy 

Paralysis of external rectus 

Phthisis bulbi 

TOTAL 

Ocular Diseases 
Blepharitis 
Chalazion 

^ Chorioretinitis 
Complicated cataract 
Congestive secondary glaucoma 
Conjunctivitis 
Detachment of retina 
Diabetic retinitis 
Epicanthus 
Exophthalmos,, toxic 
Familial macular degeneration 
Interstitial keratitis 
Intis and uveitis 
Keratitis 
Keratoconus 

Monocular exophthalmos 
Myopic chorioretinitis 
Optic atrophy 
Pte^gium 
Retinitis pigmentosa 
total 


Total Defects 


462 

8.30 

1,059 

151 

2.71 

652 

226 

4.05 

638 

22 

0.39 

29 

16 

0.29 

95 

3 

0.054 

12 

4 

0.072 

15 

8 

0.143 

42 

2 

0.036 

9 



1 




2 

102 

1.83 

412 



1 

1 

0.018 

1 

3 

0.054 

28 



2 



1 



1 

7 

0.126 

36 



2 



2 

2 

0.036 

6 


12 

0.215 

102 

5 

0.090 

28 

4 

0.072 

61 



1 

3 

0.054 

41 

1 

0.018 

1 

1 

0.018 

8 



1 

6 

0.108 

21 

1 

0.018 


2 

0.036 

21 


7 

0.126 

5 

1 

0.018 

2 

21 

0.38 

66 

6 

0.107 

7 

1 

0.018 

3 

3 

0.054 

1 

2 

0.036 

11 



1 

2 

0.036 


2 

0.036 

3 



2 

3 

0.054 


4 

0.072 

7 

1 

0.018 

2 

1 

0.018 

2 

1 

0.018 


2 

0.036 

1^ 

2 

0.036 

9 



9 

1 

0.036 



6.67 

1,521 

7.09 

4.11 

803 

3.74 

4.02 

864 

4.03 

0.183 

51 

0.238 

0.598 

111 

0.517 

0.076 

15 

0.070 

0.094 

19 

0.088 

0.265 

50 

0.233 

0.057 

11 

0.051 

0.006 

1 

0.005 


3,446 

16.07 

0.013 

2 

0.009 

2.59 

514 

2.39 

0.006 

1 

0.005 

0.006 

2 

0.009 

0.176 

31 

0.144 

0.013 

2 

0.009 

0.006 

1 

0.005 

0.006 

1 

0.005 

0.227 

43 

0.201 

0.013 

2 

0.009 

0.013 

2 

0.009 

0.038 

8 

0.037 


609 

2.84 

0.643 

114 

0*532 

0.176 

33 

0.154 

0.384 

65 

0.303 

0.006 

1 

0.005 

0.258 

44 

0.205 

0.006 

2 

0.009 

0.05 

9 

0.042 

0.006 

1 

0.005 

0.132 

27 

0.126 


1 

0.005 

0.132 

23 

0.107 


320 

1.49 

0.032 

12 

0.056 

0.013 

3 

0.014 

0.416 

87 

0.406 

0.044 

13 

0.061 

0.019 

4 

0.018 

0.006 

4 

0.018 

0.069 

13 

0.061 

0.006 

1 

0.005 


2 

0.009 

0.019 

5 

0.023 

0.013 

2 

0.009 


3 

0.014 

0.044 

11 

0.051 

0,013 

3 

0.014 

0.013 

3 

0.014 


1 

0.005 

0.101 

18 

0.084 

0.057 

'11 

0.051 

0.057 

9 

0.042 


1 

0.005 


206 

0.961 


4,581 21.36 
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glasses, and, In many instances, not 
through lack of funds, as agencies fur- 
nish glasses throughout most of these 
counties. A surprising number of men 
were wearing from piano to plus 0.25D. 
sphere. 

Congenital defects (omitting ambly- 
opia) were only 0.43 percent, congenital 
cataract being the leader with 0.144 per- 
cent. These figures were not excessive 
and speak well for this group. 

Traumatic injuries are the disgrace of 
childhood; they are in many cases the 
result of carelessness, usually in the home. 
The history of injury with scissors, 
knives, air rifles, and arrows, all too well 
explains the traumatic cataracts or enu- 
cleations. No industry would permit such 
an appalling figure among so relatively 
small a group. In fact very few of these 
men obtained their ocular injury in in- 
dustry. W e are at a loss as to the best edu- 
cational method to suggest in preventing 
this waste of sight. A mother with many 
children cannot always watch what a 
child is doing, but it is certain that scis- 
sors and knives should not be among ac- 
cepted children’s toys. Apparently surgi- 
cal care of these cases has been adequate 
and well done. 

Among the, ocular diseases blepharitis, 
conjunctivitis, and chalazia were very 
low. The chorioretinitis and uveitis cases 
were the usual' focal-infection type and 
comprised 0.456 percent. Often these men 


had never seen a physician, or, if treated, 
had in many instances poor medical care, 
as no search for focal infection had been 
made. This is particularly true' of the 
rural population. . ^ 

History of trauma could seldom be ob- 
tained in the detachment cases, so they 
were listed under acquired diseases. Only 
one case had a history of operation. 

Five cases of toxic exophthalmos was 
rather high among this age group ; two 
of these men had been operated upon. 
As compared with office practice the 
number of cases of interstitial keratitis 
'was low. Optic atrophy was frequently 
associated with chorioretinitis. Retinitis 
pigmentosa was probably higher than is 
here shown, for an eyeground study was 
not made in all cases. 

The cases of familial macular degener- 
ation were in brothers. The number of 
cases of myopic chorioretinitis, 0.884 per- 
cent, was high, but this would naturally 
be expected as the number of men with 
high myopia was large.' 

Conclusion 

Of 21,446 men going through the Al- 
toona Induction Station, a total of 21.36 
percent had eye defects that lowered vi- 
sion, to 20/40 or less. This, excepting 
hyperopia, represents a fair cross section 
of eye defects in central Pennsylvania. 

1200 Fourteenth Avenue. 



THE FORM AND CHARACTER OF ROD SCOTOMETRY 

P. C. Livingston, Air Commodore, O.B.E., A-F.C., F.R.C.S., F.R.C.S.E. 

“London W.l, England 


Dark-room field testing is not in itself 
new._^The method in the main has aimed 
at. excluding extraneous effects likely to 
induce attention waver. Detailed consider- 
ation does not appear to have been given 
to the encouragement of rod response 
only, while calling upon the cones to ful- 
fill- the role of central fixation. So far, 
instruments have appeared designed with 
controlled sources of electric light for 
fixation- object and for target. It is not 
easy to obtain a lighted target of a value 
that lies safely below cone threshold. A 
mechanism involving rheostatic control 
with the addition of filters is then neces- 
sary to influence both the luminosity and 
the color temperature. As complications 
multiply, so - does expense increase and 
mobility become restricted. 

To circumvent these difficulties, an al- 
ternative method has been sought, with 
a view to obtaining freedom from me- 
chanical adjustment. Anticipation on the 
part of the patient, such as is encouraged 
by the rattle of cogs and the exactness 
with which the target arrives over the 
various areas, tends to produce an arti- 
ficial atmosphere and restrict freedom on 
the part of the operator. 

The problems that surround night vi- 
sion have provided numerous avenues of 
approach. In the present instance it was be- 
lieved that, in the dark-adapted retina, re- 
sults might be achieved outside the range 
of standard procedures. Under the usual 
conditions that surround perimetry or 
scotometry, the hands of the examiner 
even though covered with black gloves, 
cannot be perfectly obscured. The un- 
avoidable differences in background 
brightnesses between target holder and 
screen ; shadows ; the uncertainty regard- 


ing the exact point of appearance of the 
target, all influence the eventual records. 
As so frequently happens, these influ- 
ences become more significant when it is 
of special importance to obtain accurate 
evidence regarding the nature of a sus- 
pected defect while in its earliest stages 
of development. 

The introduction, in the Ophthalmic 
Department of the Royal Air Force, of 
self-luminous targets for visual tests in 
absolute darkness dates from 1935. At 
that time, attempts were made to learn 
the extent of form recognition adjacent 
to the fixation point as compared with 
form perception divorced from analysis. 
The conditions of illumination of tlie ob- 
jects for identification varied behveen 
0.0002 e.f.c. and 0.5 e.f.c. The self- 
luminous discs for these experiments 
were employed for purposes of fixation 
and were thus a little above cone level. 
These were moved over an arc at the cen- 
ter of which was a circular frosted-glass 
screen of 2-inch aperture, in which sil- 
houettes of varying character, such as 
aircraft, ships, and crosses could be ex- 
posed for recognition. 

Later, in 1940, work was commenced in 
which luminous objects now at rod level 
became the targets, while a red light, the 
luminosity of which carried well into cone 
function, acted as the point of fixation. 
Thus, a system of scotopic scotometry de- 
veloped. The scope for this technique 
within the realm of clinical ophthalmology 
now becomes of widening significance. 

Apparatus 

The apparatus at this stage of develop- 
ment, consists of a one-meter Tjerrums 
screen, suspended from a central metal 
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pole. It is fixed in a strong frame that 
allows it to be firmly and evenly stretched 
in all directions. This facilitates the pas- 
sage of the pins through the cloth without 
disturbance of the position of the screen. 
The side of the screen facing the patient 
is marked out in dots of white and red 
paint. The white dots indicate each degree 
and pass in a fan divided into 10-degree 
sectors from the fixation point to the pe- 
riphery. The red dots run in circles around 
the fixation point and appear every five 
degrees. Such an arrangement simplifies 
the transfer of the record to the scotoma 
chart. As the test is carried out in com- 
plete darkness no adverse effects occur 
from the presence of the large number of 
dots. The fixation point is provided by a 
red light, from a 4-V dry-cell battery fitted 
to the stand. The bulb is set in a light- 
trapped black metal tube, so that, when 
burning, there is no escape of light except 
through the aperture providing the fixa- 
tion point. By a suitable system of baf- 
fling, the pencil of light is lost to sight 
should the fixating eye commence to 
wander, a fairly common experience in 
dark-room studies of visual function. Re- 
fixation after wandering is readily en- 
couraged. Provision is made for the ad- 
justment of the height of the fixation tube 
so that each subject can be seated with eye 
height accurately adjusted to the pencil 
of red light. The character of the red light 
is important. It should be represented by 
a 1-mm. pencil shining through a rather 
deep-red filter approaching Wratton 89A. 
In trapping the source of the fixation 
light so that no movement of the field 
margin can' come about, it is important 
to exercise care in the design of the tube 
baffles and also to employ for the chosen 
color a form of red that is attractive to 
the cones, but exercises the least possible 
effect upon the rods. Traquair’s target 
holder was modified so that a target 
could be fitted to either end. It was also 


strengthened, and metal caps were made 
to cover the self-luminous targets when 
they were carried through lighted rooms. 
This modification permits suitable free- 
dom of movement by the operator. The 
self-luminous targets are composed of 
radium paint treated with varnish so as 
to vary the candle powers. 'The expres- 
sion Ilcandle power” seems rather over- 
whelming in view of the infinitely re- 
duced power of the light source, but after 
due consideration it was voted the best 
form of expression. A suitable range of 
luminosity for screen testing is found to 
lie between 6 X 10"® and 40 X 10"® candle 
power in sizes of 1, 2.5, and S mm. The 
targets must be kept in the dark. Should 
exposure to light take place, a change in 
brightness occurs and the work should 
be postponed until the target has been 
replaced in darkness for one hour. The 
life of these targets without appreciable 
alteration in brightness can, it is said, be 
counted in years. For plotting, colored 
glass-headed pins are employed, so that 
when two or three tests are undertaken 
during the same period of darkness' no 
confusion arises during transfer of the 
record to the chart after the room light is 
turned on. 

Preparation and Test 

For this test to be of value, it is essen- 
tial that the room in which it is conducted 
can be made completely dark. First, a 
routine screen examination is carried out 
in daylight. It is then explained that the ■' 
principle of the test will be repeated in 
darkness, that a red light will substitute 
the white fixation spot, and a self-luminous 
target will replace the white test object. 
The subject wears dark neutral adapta- 
tion goggles of a light transmission of 3- 
percent (fig. 1). Adaptation is carried bn 
for 30 minutes, and there is an added pe- 
riod in the dark room of 5 minutes to ac- 
custom the patient to the situation. It is 
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Fig. 1 (Livingston). Showing the patient's adaptation goggles on the left, the operator's 
goggles on the right, the test holder with two radium targets, a standard series of targets in folder, 
and two fields of vision. The fields here shown resulted from the examination of a case of 
papilledema. Note the considerable increase in the size of the blind spot (black) when examined 
in the dark, compared with the blind spot (crosses), by daylight testing. The dark method has 
revealed a spread in the exudate. 

Air Ministry photograph. Crown copyright reserved. 


better, although not essential, for two 
operators to work together plotting the 
field, one moving the target the other 
marking with the colored pins. By this 
procedure, a minimum of disturbance 
takes place and the operator with the 
target can devote his time to concentrating 
upon the field area according to the na- 
ture of the case before him. The operators 
should prepare by adapting behind red 
goggles in which a neutral filter has been 
incorporated. The light transmission is 
approximately 4 percent. Red-neutral 
goggles are useful as they permit more 
latitude of movement during adaptation 
and do not prevent work being continued. 
Fifteen minutes of adaptation suffices, 
because full stability is not required by 
the operator, as with custom much skill 
in picking up the target, using wide ec- 
centric fixation, can be acquired. The 
trick of fixating about 15 degrees away 
from the target soon becomes a habit. 
It is rarely found that the patient ex- 


periences difficulties. The target should 
be moved slowly and steadily. A check 
upon the patient’s attention and under- 
standing can be provided by turning the 
target over, thus extinguishing the source 
of light. This effect is much more abso- 
lute than is experienced with the daylight 
technique. The margins of perception are 
sharp, so that the point of loss and re- 
appearance of the target can be verified 
without any need to change the original 
pin positions. 

Results and Interpretations 

Physiologic features. Targets below 
cone threshold produce a central scotoma, 
the area of which is normally enclosed 
within a circle of 2 to 3 degrees. It is 
sometimes found that the scotoma is oval 
or egg shaped, with its major spread ly- 
ing in the horizontal axis (fig. 2), The 
blind spot is always larger than that re- 
corded in daylight. The explanation, no 
doubt, lies in the state of myelination- of 


352 


P. C; LIVINGSTON 



Fig. 3 (Livingston). The effect of anoxemia 
upon a resistant subject. Observe the slight 
increase in the size of the blind spot and also 
the central scotoma. Compare this with figure 

4 . 

Test objects: 2 mm. white; 2 mm. self- 
luminous; brightness = 0.000000003 f.c. 

Crosses = ground level, lights on ; solid 
black = ground level, lights off, after SO min- 
utes dark adaptation ; cross-hatching = at 
17,000 feet, after 35 minutes at that altitude. 
Vision 6/6 6/6; date February 24, 1943. 


Fig. 2 (Livingston). This field exhibits the 
characteristic features, found in normality at 
ground level. These are; (a) ‘egg-shaped cen- 
tral scotomata, long axis, horizontal; (b) in- 
crease in blind spot over that found by daylight 
test; (c) presence of area of increased rod 
sensitivity indicated by dots; (d) triangular 
scotoma apex down lying between 70 degrees 
and 95 degrees, 23 degrees from tlie fixation 
point. 

Test objects: 2 mm. white; 2 mm. self-lumi- 
nous; brightness = 0.000000007 f.c. 

Crosses = ground level, lights on ; solid 
black = ground level, lights off, after 45 min- 
utes dark adaptation ; dots = area of rod hyper- 
sensitivity. Vision 6/6 6/6; date January 12, ‘ 
1943. 




Fig. -4 (Livingston). The effect of anoxemia 
upon a normal but susceptible subject. Note the' 
brief period of 15 minutes at 17,000 feet which 
has revealed an extensive contraction. Compare 
this with figure 3 when the subject was exposed 
for 35 minutes at the same altitude, and re- 
vealed no peripheral contraction. 

Crosses = ground level, lights on; solid 
black = ground level, lights off, after 50 min- 
utes dark adaptation. . 

Test objects: 2 mm. white; 2 mm. self- 
luminous ; brightness = 0.000000003 f.c. Vision 
6/6 6/6; date February 3, 1943. 
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the nerve fibers at the disc. As the stimu- 
lus is extremely delicate it fails to excite 
a reaction which would be elicited in the 
light. If a very small target of say 7^°"® 
candle power is employed, it is found 
possible to plot the course of the chief 
retinal vessels. To effect this, the target is 
passed backward and forward, across the 
vessels, with a slow movement of narrow 
amplitude. Toward the periphery of the 
screen, a scotoma appears in about 20 
percent of cases. This begins above the 
fixation point, starting some 20 degrees 
out ; it is triangular in shape with its apex 
pointing downward. This may be re- 
garded as representing a remnant of the 
secondary optic vesicle in which no ab- 
normal ophthalmoscopic appearances can 
be observed. An area of high rod sensi- 
tivity is found 12 to 18 degrees outward 
and upward. It has been shown to coin- 
cide with histologic patterns, which are 
reported by 0sterberg to form a more or 
less complete ring about the macula. This 



Fig. 5 (Livingston). The field in an early 
stage of vitamin- A deficiency, showing defects 
3n the form of paracentral contraction combined 
vath enlargement of the central scotoma. Test 
objects: 2 mm. white; 2 mm. self luminous; 
brightness =: 0.000000013 and 0.000000006 f.c, 
^ blind spot, day, 2 mm. white ; 

solid black central scotoma, peripheral con- 
traction, target 0.000000006; dots = insensitive 
over whole area, target 0.000000013. 



Fig. 6 (Livingston). A diabetic subject since 
1939 — insulin until 1942 — now on restricted 
carbohydrate diet Sugar 1-}-. 

Field of vision ground level, shows two 
characteristic small circular scotomata. The 
third and larger scotoma may be associated 
with the congenital closure defect described in 
the text At 15,000 feet after 15 minutes, a 
relatively big contraction of the field of vision 
is revealed. This is considered quite abnormal 
for the altitude and exposure time recorded. 
The majority of diabetic subjects are more 
susceptible to anoxemia than are normal sub- 
subjects. 

Crosses = ground level, lights on ; solid 
black = ground level, lights off, after 45 min- 
utes dark adaptation; cross hatch = at 15,000 
feet, after 15 minutes at that altitude. 

Test objects; 2 mm. white; 2 mm. self- 
luminous; brightness == 0.000000003 f.c. Vision 
6/6 6/6; date June 17, 1942. 

zone of hypersensitivity encircles the 
fixation point. 

Physio-pathologic feattcres. ’A contrac- 
tion of the field with an enlargement of 
the macular scotoma and blind spot, is 
found in anoxemia when brought about 
in the low-pressure chamber (fig. 3). 
Changes in the field become evident after 
20 minutes at an altitude of 17,000 feet. 
The reaction is a delicate one with a wide 
variation between different subjects (fig. 
4). Defects, in the form of paracentral 
contraction, combined with enlargement 
of the central scotoma, may appear at an 
(Concluded on page 428) 


OCULAR ROSACEA AND ARIBOFLAVINOSIS 


Winifrede M. Fish, M.R.C.S., L.R.C.P., D.O.M.S; 
Oxford, England 


Coincidently with the publication in 
this Journal of Wise’s thesis on “Ocular 
rosacea’’^ comes a further contribution to 
the subject from Conners, Eckardt, and 
Johnson.^ 

Wise’s researches into the etiology of 
this disease cover a wide field, whereas 
the investigations of the Cleveland group 
are mainly confined to the biochemistry 
of riboflavin, its excretion by rosacea sub- 
jects, and the treatment of such cases by 
vitamin therapy, although in previous 
papers they have published statistics of 
gastric analyses^ and touched upon the 
possibility of a Demodex factor in ocular 
rosacea.^ 

On almost all points the findings of 
Wise and of the Cleveland group are di- 
ametrically opposed; two points, includ- 
ing one of fundamental importance, are 
mentioned by neither. It is on this point 
— namely, the type of corneal vascular- 
ization found in ariboflavinosis'^ and not 
found in ocular rosacea: — that a series of 
clinical investigations carried out by the 
present writer® may fill a gap. Incidental- 
ly, the}'' demonstrate the other point 
omitted by Wise and the Cleveland in- 
vestigators ; namely, that, at least in Ox- 
ford, rosacea is characterized by a marked 
seasonal incidence. 

During routine slitlamp examination of 
sections of the population of England 
with' the Oxford Nutrition Survey .in 
1942, although some cases of ariboflav- 
inosis were found, there were none of 
ocular rosacea; but at the Oxford Eye 
Hospital the “rosacea season” was just 
beginning, and all such patients were ex- 
amined with the slitlamp. They were di- 
vided into , two groups, unilateral and bi- 


lateral, in order to obtain, in the former 
group, a control eye per patient in which 
to look for the type of corneal vascular- 
ization constant in ariboflavinosis, un- 
masked by corneal infiltration or ulcera- 
tion. 

It was assumed that if ocular rosacea 
were the direct result of riboflavin de- 
ficiency, as stated by Johnson and Eck- 
ardt, these rosacea patients would show 
the specific type of corneal vasculariza- 
tion characteristic of ariboflavinosis. This 
is always bilateral, though not always 
equally advanced in both eyes ; it is al- 
ways symmetrical — that is, it invades the 
whole circumference of the cornea in 
both eyes, although, owing to the sclero- 
corneal “overlap” in the segment of the 
cornea covered by the upper lid it is 
rarely conspicuous there ; it forms a more 
or less regular pattern of very fine, 
streamerlike superficial vessels which pro- 
liferate from the limbic loops of the peri- 
corneal plexus and unite to form new tiers 
or arcades in the clear corneal substance, 
sometimes encroaching almost to the 
pupillary area. This stage is best seen by 
retroillumination. Circumcorneal injection 
is frequently absent until a late stage, 
when deep vascularization and corneal 
opacities may appear, with, in some cases, 
iritis. The picture in an early stage is en- 
tirely unlike that of ocular rosacea with' 
its irregular, localized infiltrates that pro- 
gress across the cornea just ahead of a 
leash of vessels and separated from them 
by a clear space: In later stages of both 
conditions the deep vascularization may 
be the result of secondary sepsis, but in 
the only two severe cases of ariboflavino- 
sis seen in Oxford the corneal opacities 
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TABLE 1 

SUTLAMP EXAMINATION OF 45 CASES OF DERMATOLOGIC ROSACEA 



Unilateral 

Bilateral 

No 


Ocular 

Ocular 

Ocular 


Rosacea 

Rosacea 

Rosacea 

Corneal vascularization, B2 type, present. 

0 

0 

1(a) 

Corneal vascularization, B2 type, absent. 

40 

3 

1(b) 


Corneal vascularization, Ba type = the bilateral, symmetrical type found in ariboflavinosis (with 
or without" the irregular, localized type found in ocular rosacea). 


were symmetrical, and there was much 
less local vascularization than would have 
been present in ocular rosacea of this de- 
gree. 

Table 1 shows the result of slitlamp ex- 
amination of 45 cases of dermatologic 
rosacea, in 43 of which there was ocular 
rosacea. 

Of these 45 cases only one — case 1(a) 
— ^showed the type of vascularization. 
In this case, although there was mild 
cutaneous rosacea, there was no ocular in- 
volvement from it. Within a month, the 
cornea became almost normal on thera- 
py, the new vessels being visible only as 
“ghosts.” The cutaneous rosacea was un- 
affected. 

Case 1(b) showed slight cutaneous 
rosacea without any corneal or other ocu- 
lar abnormality and was not treated. 

Incidence 

Seasonal incidence. Spring and early 
summer brought 42 cases under observa- 
tion, midsummer only 1, and autumn, 2. 


Se.v incidence. Of the 45 patients, only 
2 were males. 

Age incidence. The youngest patient 
was 24 years old, the oldest 76. The aver- 
age was 45 to 55 years. 

Therapeutic test 

After slitlamp examination 20 of the 
patients were taken at random and di- 
vided in two groups, 10 in each. Group A 
received riboflavin only. Group B received 
routine treatment without riboflavin. Sub- 
sequently group A, having failed to re- 
spond to Bj therapy, was given routine 
treatment in addition to riboflavin. The 23 
remaining patients in group C received 
routine treatment and riboflavin, as shown 
in table 2. 

The rate of healing varied with the 
severity of the lesion rather than with the 
age of the patient, although naturally 
most of the severe cases were among the 
older patients, owing to previous attacks 
of keratitis. These were the cases most 
prone to secondary sepsis. The addition 


TABLE 2 

Results of treatment of 45 cases of dermatologic rosacea 


Number of Cases 


10 Group A 
10 Group B 
10 Group A 
23 Group C 
1 (a) 

1 (b) 


Treatment 


Response 


Riboflavin only 
Routine only 
Routine and Riboflavin 
Routine and Riboflavin 
Riboflavin only 
None 


No improvement or exacerbation 

Healed 

Healed 

Healed 

Healed 

None 
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of riboflavin to routine treatment did not 
increase the rate of healing. 

Probably the deprivation of mydriatics 
and antiseptics under test conditions ac- 
counts for the exacerbations in group A 
when on riboflavin only, although John- 
son and Eckardt state that ocular rosacea 
clears up within four days on riboflavin. 
On the other hand, Wise found no im- 
provement after very large doses of 
vitamin Bg administered both orally and 
intravenously over periods of some six 
weeks or more ; on the contrary, some of 
the lesions flared up. The Oxford patients 
received 9 mg. of riboflavin orally per 
day for one or two weeks — ^until, in fact, 


it became apparent that it would be un- 
wise to risk' further deterioration of tlie 
cornea by depriving them of other treat- 
ment. Cases of ariboflavinosis — apart 
from rosacea — do not often respond 
promptly to Bg therapy when, although 
mild, they are of long standing, but ex- 
acerbation during treatment is rarely if 
ever seen. 

Routine treatment for. ocular rosacea 
consisted of mydriatics where 'indicated, 
antiseptic lotions or drops Tor the eyes, 
dark glasses, sulpho-calamine lotion for 
the skin, dilute hydrochloric acid to be 
sipped with meals in cases suspected of 
‘gastric dysfunction, and, in selected cases. 


Conclusions 


Wise, New York 


Ocular rosacea follows facial 
rosacea and both are manifesta- 
tions of the same disease. 


Rosacea is not a manifestation of 
riboflavin deficiency. 

Except in . . . rare cases . . . most 
of the distressing symptoms and 
sequelae of ocular rosabea are 
due to secondary infection with 
staphylococci. 

The secondary infection in ocu- 
lar rosacea can be controlled in 
almost all cases with a 5-percent 
sulfathiazole or sulfadiazine oint- 
ment used several times a day. 

Rosacea probably is due to some 
factor causing vasodilatation in 
the facial area. 


Very large doses of riboflavin 
were given, in some cases over 
lengthy periods. 


Johnson & Eckhardt, Cleveland 


The incidence of rosacea kera- 
titis without acne is so much 
greater that the occurrence with 
it is now considered almost a 
coincidence. 

Rasacea keratitis is the direct 
result of riboflavin deficiency. 

(There is) absence of the bac- 
terial conjunctivitis which is 
said to be the initiating factor 
in catarrhal ulcers.^ 


The triangular characteristic 
of the superficial capillaries re- 
mains as the sole differential 
criterion.^ 


In addition to riboflavin, vita- 
min-B-complex was given, one 
teaspoonful of which contains 
therapeutic amounts of the 
whole B complex. Eggs, liver 
and milk were added to the 
diet. 


Fish, Oxford 


Same as Wise. 


Same as Wise'. 


Same as Wise. 


The secondary infection can be 
controlled by 10-percent albucid 
drops applied locally three or 
four times daily. . 


Same as Wise. 


The triangular area of vascu- 
larization is characteristic of 
ocular rosacea but not of aribo- 
flavinosis, nor is the B 2 type of 
vascularization present in rosa- 
cea. 

Riboflavin was given only in a 
series of controlled cases. No 
special diet nor other treatment 
of any kind was given to these 
10 patients in Group A until 
exacerbation became dangerous. 
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peritomy, tonsillectomy,' or meibomian 
massage through the lids ; 10 percent al- 
bucid (sulphacetamide) drops are now be- 
mg used with good results, and treatment 
for seborrhoea capitis given in some cases. 

All the Oxford patients had cutaneous 
rosacea but only one of them, case 1(a), 
appeared to be on a Bo-deficient diet; 
many were farmers and had more ^milk, 
butter, eggs, and vegetables than the aver- 
age citizen. In the Cleveland series of 36 
patients only 9 had “some cutaneous type 
of rosacea,” and 34 were on a diet de- 
ficient in eggs, liver, and milk. Only one 
of the Oxford patients, the oldest, had 
iritis. The youngest patient, with a refrac-' 
tory case, did well after tonsillectomy. 
Three of the worst cases had recurrent 
meibomian infection and derived great 
benefit from meibomian massage ; staphy- 
lococci were present in the expressed se- 
cretion, but no Demodex were found. 
Two very’- severe cases, both unilateral, re- 
quired repeated peritomy. All the patients 
reported exacerbations when the eyes be- 
came sticlcy and secondary infection was 
obvious. 

It seems probable that, in the Cleveland 
series of cases, the beneficial results at- 
tributed to riboflavin may have been due 
to the combined effect of all the constitu- 
ents of the B-complex together with gen- 
erally improved diet. 

Biochemical research in the concentra- 
tion of riboflavin in ocular tissue® leads 
one to expect improvement in ocular 
rosacea from Eg therapy, but neither slit- 
lamp examination nor therapeutic tests 
confirm the claim that this disease is due 


357 

to a deficiency of riboflavin. 

Note: J. H. Doggart, in a paper on 
“Ocular rosacea” (Trans. Ophth. Soc., 
1930, V. 1, pp. 98-109), describes an “en- 
croachment of conjunctival vessels for a 
varying distance in the cornea, not only in 
the situation of definite infiltrates, but 
around its whole circumference,” and 
figure II, reproduced in Duke-Elder’s 
Textbook of ophthalmology, v. II, pr 
1724, shows the typical comeal vascular- 
ization of ariboflavinosis with superim- 
posed ocular rosacea. I have never seen 
both these types of vascularization, as 
thus depicted, in the same eye. 

I should like to express my appreciation 
of the help given in this work by Prof. 
V. P. Sydenstricker, of the Georgia 
School of Medicine, Augusta, Georgia, 
who examined seven of the cases, includ- 
ing case 1 (a) ; Miss Ida Mann, Mr. A. C. 
L. Houlton, and other colleagues at the 
Oxford Eye Hospital; Mrs. Pirie, of the 
Nuffield Laboratory, Oxford Eye Hospi- 
tal; Dr. Hugh Sinclair and colleagues at 
the Oxford Nutrition Survey; Dr: Alice 
Carleton, of the Department of Derma- 
tology, and Dr. Roy Vollum, of the De- 
partment of Bacteriology, Radcliffe In- 
firmary, Oxford. 

I am indebted to Dr. V. P. Syden- 
stricker for the information that ocular 
rosacea is a rare disease in the southern 
states of America, whereas ariboflavino- 
sis is — or was — ^not uncommon there; 
also for kindly correcting the proofs of 
this paper. 

“The Cardinal’s Hat,” 6 Holywell. 
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THE PSYCHOGENIC COLOR FIELD . 

James E. Reeder Jr., Cart. (MC), A.U.S. 
Modesto, California 


Color .fields have been used for some 
time in relation to organic disease of the 
eye, but the purpose of this article is to 
show that they have a possible application 
in the field of psychosomatic medicine. 
Traquair and Peter have shown that in 
certain types of individuals form fields 
may be either restricted, or of the spiral 
type. But the present writer has not seen 
a report of the application of color fields 


to those who have a ps3'^chogenic factor. 

As already mentioned colors are some- 
times used to determine the extent of le- 
sions of the retina and nerve. For exam- 
ple, in retinal detachments there is a loss 
of the blue field, especially in the area of 
the detachment, while in the, diseases of 
the optic nerve the red field is either re- 
stricted or the color is. not seen. 

In the neurasthenic patient there is^a 



Fig. 1 (Reeder). Normal form and color field. The sizes of targets for the field in the four 
figures presented are 2/330 for the form, 5/330 for the color fields. Dots =: blue; dot dash = 
red ; dash =: green. 


THE PSYCHOGENIC COLOR FIELD 


Fig. 2 (Reeder). Psychogenic held, mild. 


change in the way the colors are arranged, 
and also in the size of the field of colors. 
The normal field for form and color is as 
shown in figure 1. As one can see, there 
is a wide range of even monocular vision. 
A normal color field will show the same 
contour as the form, except that the blue 
will extend only to a point about 25 de- 
grees inside the form. The red, which is 
next in turn, will extend to within 10 de- 
grees of the blue, and the green will ex- 


tend to within 10 degrees of the red. 

In the abnormal field there is a marked 
decrease in the size of the form as well 
as the color. The fields are irregular in 
shape also, but the most decided change 
is that of the position of the colors. In- 
stead of being from without in, the colors 
are interlaced or they may even be in- 
verted. It may so happen that the colors 
extend outside of the form limits. 

In the study at this hospital a series of 


Fig. 3 (Reeder). Psychogenic field, moderate. 
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cases was chosen in which there was no 
evidence of pathology or only a visual er- 
ror that could be corrected to normal. 
These cases came from all departments, 
and had all types of complaints. However, 
at no time was there any definite change 
that was pathologic. No other criterion 
than the one mentioned was used in the 
selection of the cases. The majority of the 
patients came from the Neuropsychiatry 
Service. Twenty-seven were seen in the 
Eye Department and an additional 19 
were sent in by others. All of those from 
the Neuropsychiatric Service were psy- 
choneurotics who complained of some 
tj’pe of eye symptom from pain to poor 
vision. It was ruled out that there was any 


pathology before the fields were taken. 

Not all of the cases were as well de- 
fined as some, but they all showed some 
change that was functional. Of the 87 
patients examined, 64 exhibited the psy- 
chogenic field, which ranged from mild to 
severe. This is evidenced in figures 2 to 
4. - 

Many of the patients presented bizarre 
symptoms that could not be substan- 
tiated by organic pathology; On the other 
hand,- there were those who showed no 
definite pattern from the psychiatrist’s 
point of view, and the only change that 
could be demonstrated was that of the 
functional oberration in the color fields. 
An illustration of the bizarre symptoms 


. TABLE 1 

Showing -the disposition of the cases 


Source 

Number 

Mild 

Moder- 

ate 

Severe 

Normal 

Percent 

Disposition 
Duty Cdd 

Eve Dept. 

27 

1 

6 

11 

8 

30.2 

8 19 

Neuro-Psychiatric Service 

41 

5 

11 

23 

2 

47.6 

0 41 

Others 

.19 

1 

6 

10 

2 

22.9 

7 12 

Totals 

87 

. 7 

23 

44 

12 



Percent 

100 

. 8.1 

26.7 

51.1 

i 13.9 . 

100 
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was found in a'. man who came in with 
the complaint of constant priapism. No 
organic cause for this was found. Exami- 
nation of the other systems of -the body 
was made but no pathologic basis was 
found. Examination in the Eye Depart- 
ment revealed no abnormalities" of the 
visual apparatus, and on questioning the 
patient unexplainable discrepancies were 
found in his story. A form and color field 
were outlined, and a functional change 
was found. The psychiatrist then exam- 
ined the patient, and after four or five 
conferences was able to establish a func- 
tional diagnosis. It was believed that the 
fields in this case were a definite help in 
giving a lead'in a case that was obscure 
from a psychoneurotic standpoint. The 
obscurity is due to the fact that some of 
the patients who come in are unwilling 
to talk, and the psychiatrist is unable to 
get a lead. Fields in a case such as this 
help to give the psychiatrist a point of de- 
parture in making his examination. 

The table is self-explanatory in that it 


shows where the cases originated, and. 
their ultimate disposition. 

Conclusion 

It has been demonstrated that the psy- 
chogenic color field is of definite aid in 
the establishment of a psychoneurotic di- 
agnosis. It is tangible evidence in an 
otherwise abstract diagnosis. Tt is a test 
that cannot be faked, therefore malin- 
gerers cannot make use of it. As in all 
things medical no claim is made that this 
test is infallible, but when the test is 
positive it is an aid to diagnosis. In this 
series all of the psychoneurotic patients 
did have the change in the color fields, 
from mild to severe. Eighty-seven cases 
were reviewed; 72 were separated from 
the service for psychogenic reasons; 19 
of the 72 were discovered by their ps)'- 
chogenic type of color field before they 
had had any association with the neuro- 
psychiatrist. 

Hammond General Hospital. 



TUMOR OF THE LACRIMAL GLAND* 


John J. Flick, M.D. 
Indianapolis, Indiana 


The lacrimal gland is rarely the site 
of pathologic processes. The reasons for 
this are its small size, excellent blood 
supply, dependent drainage, and protec- 
tion from traumatic influences. Pathologic 
swellings of this organ may be considered 
in four groups: 1. Inflammatory proc- 
esses. Infection may be an acute sup- 
purative one or one of the forms of 
bilateral chronic granulomatous hyper- 
plasia, commonly syphilitic or tubercu- 
lous. 2. Neoplasms. 3. Cysts or dacryops. 
These may result from retention of secre- 
tion due to obstruction of the lacrimal 
ducts. 4. Mikulicz’s disease. Various 
forms of this unique syndrome occur in 
blood dyscrasias particularly leukemia. It 
also occurs physiologically in weeping 
and menstruation.^ 

Tumor of the lacrimal gland is usually 
of the mixed type.^ Ziporkes® stated that 
“The salivary and lacrimal glands are the 
seat of mixed tumor and are probabl}'- 
derived from the buccal ectoderm, with 
possible admixture from the maxillary 
periosteum or the branchial cartilage. 
They represent elements in the form of 
strands of cells, alveoli, diffuse masses of 
mesoblastic tissue, chiefly cartilaginous, 
mucous and cellular connective tissue. 
Any of these may predominate, giving 
rise to nearly pure chondroma, sarcoma, 
or carcinoma, but usually all the types of 
cells are represented.” Mixed tumors oc- 
cur in various forms from, highly dif- 
ferentiated types to infiltrative anaplastic 
carcinoma. They are to be regarded al- 
wa)'s as potentially malignant. As a rule 
they are well encapsulated and grossly 

* From the Indiana University Hospitals. 


firm. When invasive they tend to erode 
into the cranial cavity through the roof 
of the orbit. They rarely metastasize but 
are very prone to recur locally after re- 
moval.^ 

Signs and Symptoms 

The first and most constant symptom 
is proptosis of gradual onset. The eyeball 
is displaced downward, nasalward, and 
forward from the socket. Diplopia is ex- 
ceedingly annoying. The displacement of 
the images is vertical and is increased 
when the patient looks toward the side 
of the lesion. In a few cases the proptosis 
is extreme. In the case herein reported 
the eye had repeatedly extruded between 
the lids, which would fall behind it. This 
caused such -excruciating pain that man- 
ual replacement of the lids had to be 
done under general anesthesia. Virion in 
the affected eye may be compromised 
because of traction upon the optic nerve 
as the eye is slowly and gradually luxated. 
This diminution in visual acuity may dis- 
appear or become much less marked after 
successful removal of the tumor."* Pres- 
sure on the posterior portion of the eye- 
ball may indent it, producing the ophthal- 
moscopic , picture of detachment of the 
choroid.® The cornea may be exposed and 
develop exposure keratitis. The visual 
field may be normal or show a small 
central scotoma for form and color."* A 
firm mass is usually palpable in the region 
of the superior lateral orbital margin 
under'deep pressure of the finger. 

Differential diagnosis 

Proper classification of these cases 
compels a consideration of all the causes 
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of exophthalmos. Dermoid cyst may be 
primary in the upper lid and should be 
considered in all cases in which the 
proptosis is slight and enlargement of the 
upper lid is marked. An aneurysm often 
pulsates, and a bruit may be heard over 
it. Retro-orbital hemorrhage and abscess 
are to be considered. One should remem- 
ber luetic periostitis of the orbit, also 
soft, fluctuant mucocele extending from 
the anterior ethmoid or frontal sinus. The 
rare glioma of the optic nerve is to be 
seriously considered if there is complete 
blindness with dilated pupil and marked 
nerve-head pallor. In cases in which the 
ocular fundus cannot be seen, the possi- 
bility of a retrobulbar extension of a 
primary intraocular malignancy must be 
borne in mind. Measures should be taken 
to rule out systemic conditions producing 
exophthalmos, particularly Hand-Schiil- 
ler-Christian’s disease and Graves’s dis- 
ease. Careful neurologic examination 
should be conducted in all cases. Radio- 
■ logic studies are exceedingly important in 
the diagnosis, prognosis, and intelligent 
selection of the route of surgical ap- 
proach. Roughening, distortion, or asym- 
metry of tlie sphenoidal ridges leads to 
suspicion of orbital extension of an intra- 
cranial growth or vice versa. Enlarge- 
ment of the optic foramen usually indi- 
cates tumor of the optic nerve. Concentric 
expansion of the orbital walls betokens a 
large tumor requiring wide exposure. 
Radiologic evaluation of paranasal-sinus 
disease requires the attention of a com- 
petent radiologist. Some orbital tumors 
exhibit calcification, particularly heman- 
gioma and Koch’s infections. 

Treatment 

The treatment is surgical. Irradiation 
may be considered an adjunct only. Surgi- 
cal approach to the lacrimal gland is made 
b> one of three routes. The first of these 


is the direct approach through the skin 
of the upper lid or the conjunctiva of the 
superior cul-de-sac. This is satisfactory 
for small tumors but gives poor ex- 
posure; where the palpebral portion of 
the gland shows marked enlargement this 
may be the method of choice. The second 
approach is the Kronlein operation which 
gives excellent exposure by resection of 
the lateral wall of the orbit as a bone 
flap. This approach is peculiarly adaptable 
to lacrimal tumors which are usually 
laterall}’^ situated in the orbit. It gives 
access to growths above or within the 
muscle cone. The third method is the 
cranial approach. This is the most radi- 
cal but has much in its favor. In cases 
in which the growth is large, the diagnosis 
uncertain, under conditions in which it 
seems highly desirable to save the eye, 
this method in good hands is excellent. 
It should always be used, of course, if 
neurologic signs of brain involvement are 
present. Because of the pronounced tend- 
ency of these tumors to erode the bony 
roof of the orbit, the removal of this 
involved bone cannot but decrease the 
number of recurrences from this cause. It 
is important to remember, however, that 
should it seem necessary at any time to 
exenterate the orbit, such an operation is 
difficult to perform from above at the 
time of the craniotomy and hazardous 
to perform at a later date from below 
because of the possibiltiy of meningeal 
infection. It is axiomatic in the treatment 
of these tumors that it is important to 
save the eyeball only if all the tumor can 
be removed.®’ ® 

Most of the cases in the literature have 
been operated on bj' the direct approach 
or the Kronlein approach. Chief among 
those who champion the cranial approach 
is Dandy,® who believes that all orbital 
growths should be attacked in his man- 
ner. It is his opinion that from 75 to 
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80 percent of all orbital tumors are also 
intracranial, that less radical procedures 
lead to incomplete removal of the tumor. 
It is needless to say that in cases in which 
there are obvious malignancy and total 
blindness with degenerative changes in 
the globe, total or subtotal exenteration 
of the orbit is the procedure of choice. 

Case report 

A white man, aged 45 years, was first 
seen in the out-patient Eye Clinic on 


outer angle of the left orbit and it was 
thought that the left lacrimal gland was 
either displaced or enlarged. No crepitus 
could be, detected in the periorbital soft 
tissues after forcible blowing of the nose. 
The Zeiss exophthalmometer read 14 mm. 
for the right eye and -32 mm. for the 
left. The left upper nasal cavity was 
almost completely obstructed. 

Blood counts and urinalyses were nor- 
mal. Blood serum cholesterol was 450 
and total lipids 1,032. The Kline and 



Fig. 1 (Flick). Preoperative photograph showing vertical and axial displacement 

of the left globe. 


August 18, 1941, complaining of a bulg- 
ing left eyeball. There was a history of 
a gradually progressing, exophthalmos of 
the left eye for eight years. The patient 
stated that he had been struck over the 
left eye with a shovel. There had been 
several attacks in which the eye had 
proptosed completely from the socket to 
be returned manually under anesthesia. 

Corrected vision of the right eye was 
20/13 and of the left 20/50. There was 
vertical diplopia increasing on levover- 
sion, indicating relative elevator insuf- 
ficiency of the left superior-rectus muscle. 
The left e)"eball appeared to be dis- 
placed downward. The peripheral field of 
the left eye was normal with a 5/330 
white stimulus, and the fundus examina- 
tion of both eyes was essentially nega- 
tive. 

A tumor mass was felt at the upper 


Mazzini tests upon the blood were nega- 
tive. Neurologic examination revealed no 
signs of central-nervous-system involve- 
ment. 

X-ray examination (fig. 2) revealed 
an increased density of the intraorbital 
contents on ■ the left side, giving rise 
to a clouded appearance of the orbital 
shadow. There was some slight osteocon- 
densation of the anterior nasal rim of 
the left orbit. The lacrimal fossa of the 
left orbit was seen to be enlarged to ap- 
proximately twice the size of that of the 
right. There was definite thinning of the 
floor of the left lacrimal fossa produced 
by erosion, and the supero-lateral limits 
of the orbital wall in this region were' 
irregular and partially destroyed. There 
seemed to be an area of bone destruction 
extending from the lacrimal fossa on the 
left side into the floor of the anterior 
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cranial fossa. The optic foramina were 
equal and normal in size, and shape on 
the two sides.. 

On October 23 , 1941^ a small osteo- 
plastic flap was' reflected over the left 
frontal lobe by Dr. Robert T. Glass. The 
anterior limb of the flap lay just above 
the frontal sinus. The dura was elevated 
from the roof of the left orbit. The roof 



detritus was evacuated under pressure. 
Increased intraorbital pressure had 
caused erosion of the bony wall of the 
ethmoid cells, establishing free communi- 
cation between these cells and the orbit. 
Examination of a frozen section was 
reported **probable malignant neoplasm.^' 
Complete removal of the growth appeared 
to be inadvisable. About three-fourths of 



Fig. 2 (Flick) , Roentgenograms of the orbits showing the equal and normal optic canals. Arrows 
indicate bony erosion and destruction in the region of the left lacrimal fossa. 


of the orbit was paper tbin. Bony erosion 
was noted in the antero-lateral surface 
of tlie orbit, and a small amount of friable 
tumor was eroding through the bone in 
this region. The roof of the orbit was 
partially removed by the use of a ron- 
geur. A large tumor was found in the 
orbit behind the globe. The tumor lay 
mostly in tlie lateral and superior divi- 
sions of the orbit and had displaced the 
ejcball forward and the cone of muscles 
medially. The tumor appeared to have a 
thin capsule. It was soft and friable and 
somewhat grayish in color. On its medial 
surface was a large cyst. The C 3 'st was 
incised and a thin fluid containing much 


it was removed. The^ pathologic report of 
Dr. Frank Forry is as follows: 

The section for study is stained with hema- 
toxylin and eosin. It shows numerous small, 
discrete masses of tumor tissue. These present 
a varied tissue pattern. In some areas 
tumor cells form alveolar masses outlined by 
a very delicate connective-tissue stroma (fig. 
2, A). 

In some other areas the tumor cells appear 
as cuboidal cells, lining spaces and thus form an 
adenomatous pattern. These glandlike struc- 
tures are evenly spaced and are usually rather 
widely separated by masses of closely packed 
tumor cells (fig. 3, A). 

In other areas the tumor cells lie in thick 
rings and masses separated by loose stroma 
(fig. 3, C). In still others the tumor cells form 
a loose, fine-meshed reticulum within which lie 
round, solid masses of cells. The center of such 
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Fig. 4 (Flick). Postoperative photograph taken on the nineteenth postoperative day showing 

disappearance of proptosis. 


masses tends to become hyaline and laminated. 
Spinous processes could not be demonstrated in 
any of these cells (fig. 3, B). 

The tumor tissue is well vascularized and 
in some instances the tumor cells seem to form 
the blood channels. In most instances, however, 
' there is a well-defined vessel wall surrounded 
by a zone of loose connective tissue; this, in 
turn, is sharply delimited by surrounding tumor 
tissue. 

The tumor cells are epithelial in type and 
show a remarkable plcomorphism. They appear 
as round, oval, spindle, cuboidal, and stellate 
cells. The nuclei are round or oval. The nuclear 
membrane is sharply outlined. The chromatin is 


Diagnosis: Neoplasm showing the features 
of adenocarcinoma. 

The postoperative course was unevent- 
ful. The proptosis and diplopia both dis- 
appeared soon after the operation, much 
to the joy of the patient (fig. 4). He 
was advised to have a complete exentera- 
tion of the left orbit but refused. He was 
also advised to return for a series of 
deep X-ray treatments. This he did not 
do but he returned to the Eye Clinic for 
a check-up examination and photograph 



Fig. 5 (Flick). The patient 18 months after surgery. Note the exaggerated orbito-palpebral 

sulcus on the left. 


Or two coarse granules surround- 
ed by fine dust, giving the nucleus a pale blue 
rolor.' A moderate number of cells show karyo- 
’incsis. A pink-staining substance resembling 
ground substance, present in small amounts, oc- 
curs, with the delicate connective tissue stroma 
siip^rting the tumor ‘ parenchyma. 

lucre are^ no cartilaginous cells, and lym- 
puoid tissue is not present in this section. 


April 28, 1943, at our request (fig. 5). 
At this time the visual acuity in each eye 
was 20/15 corrected. The exophthalmom- 
eter read 17 for the right eye and 21 
for the left. There was a distinct hollow 
in the left eyelid over the region of the 
lacrimal gland (see illustration). The* pa- 
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tient made no complaint at this time. 
Conclusions 

1. Tumor of the lacrimal gland is a 
clinical as well as a pathologic entity. 


2. Preoperative diagnosis is possible in 
a high percentage of cases. 

3. The treatment is surgical. . ' 

4. A case of tumor of the lacrimal 
gland is reported. 


References 

'Lane. Amer. Jour. Ophth., 1922, v. S, June, p. 425. 

' Sanders, T. Arch, of Ophth., 1939, v. 21, Feb., p. 239. 

’ Ziporkes. Arch, of Ophth., 1937, v. 18, Dec., p. 933. 

* Sykes. Texas State Jour, Med., 1932, v. 27, April, p, 850. 

^ Davies. Arch, of Ophth., 1934, v. 12, July, p. 33. 

* Dandy. Orbital tumors. Oskar Piest, 1941. 


A REPORT ON DEFECTS FOUND IN TONOMETERS EXAMINED AT 
THE CHECKING STATION OF THE NATIONAL SOCIETY 
FOR THE PREVENTION OF BLINDNESS 

Mark J. Schoenberg, M.D. 

New York 
AND 

Adolph Posner, Lt. (MC), A.U.S. 


For several decades the ophthalmologic 
profession has regarded the Schidtz to* 
nometer as a very useful instrument and 
necessary to our practice. However, more 
recently, . ophthalmologists have come to 
realize that the tonometer is not so reliable 
an instrument as one would wish it to be. 

Not only do different tonometers regis- 
ter varying tensions for the same eye, but 
successive measurements made with the 
same instrument may vary by as much 
as 3 to 4 or even more millimeters of 
mercur)^'^* in either direction, even though 
the technique is faultless. Consequently, 
a situation exists in which instruments 
used for measuring purposes do not meas- 
ure but confuse; and when one considers 


that many ophthalmologists are prone to 
base their diagnosis of glaucoma mainly 
on the tonometric readings, the situation 
becomes quite serious. Errors of tech- 
nique play an important part in causing 
inaccurate measurements ; equally, re- 
sponsible for unreliability are defects in 
construction and performance of the to- 
nometer. 

The present report on defects discov- 
ered from the examination of 68 to- 
nometers of the Schiotz typet supports 
the statements made ih the introductor}^ 
remarks of this paper. [Since writing this 
^ report we have examined 62 more tonom- 
eters.] 

The specifications for the various con- 


* Slight reduction of tension with successive applications of the tonometer might be ascribed 
to the massage effect, as pointed out by one of us (Schoenberg. . Qinical and experimental 
research on intraocular drainage. Arch, of Ophth. 1913, v. 42, no. 2.). However, this lowering of 
tension takes place only after the tonometer has been applied continuously for 10 or more 
seconds (usually' 20'' to 30"). 

t Only tonometers of the Schiotz type were examined because of our familiarity with the 
specifications for and methods of examining instruments of this type. 



. DEFECTS FOUND 

stituent parts of the tonometer and -for 
the instrument as a whole, as established 
originally by Professor Schiotz, were 
adopted as the standard for the instru- 
ments submitted for examination. In the 
course of time, it was found that several 
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fects are classified as major and minor. 

The major defects are those which con- 
cern those parts or units that are essen- 
tial for the accuracy of performance, and 
each of these is a source of considerable 
error. The summation of two or more 


Fig. 1 (Schoenberg and Posner). Major and minor defects discovered in tonometers at the 
checking station* of the National Society for Prevention of Blindness. 


JIAJOR DEFECTS 


Weight of plunger, load, lever 
(hammer and pointer) — ^too heavy 
or too light. 


Weight of tonometer — too heavy 
or too light. 


Lever ratio — ah to bp — greater 
than or less than 1 to 20. 


Fulcrum — ^^Yobble or looseness. 
Handle— too soft. 


Foot plate and foot of plunger — 
edges sharp or chipped. 


Foot or plunger — under surface 
nat or convex. 


Cur\"ature of the upper 
of the testing block. 



Q Testing 
block 


MINOR DEFECTS 


Scale markings — inaccurate; not 
sharp; no color contrast. 


Pointer— out of shape; too far 
from scale; not equidistant from 
all points of the scale, too deep, 
too thick. 


Plunger tip — too sharp or too 
flat. 


Plunger in cylinder — presence of 
friction — ^too loose or too tight. 


Groove of plunger and upper 
extremity of interior of cylinder 
— contains foreign matter and 
sticks. 


Foot plate — radius of curvature 
too large or too small. 

Foot plate — diameter — too large 
or too small. 


* Under the direction of Mark J. Schoenberg, M.D., and Adolph Posner, M.D. 


more specifications and methods had to 
added to those used by Schiotz at 
the Oslo checking station. Thus, at our 
o\\ n station each instrument received was 
submitted to an examination consisting of 
21 separate steps (table 1). 

Tor brevity’s sake the data obtained 
are summarized in figure 1 and table 1. 

Jgure 1 indicates the various places in 
tonometers where defects in construction 
and performance were found. The de- 


such errors may render the instrument 
utterly unreliable. 

The minor defects affect the accuracy 
of tonometers to a lesser degree, but the 
summation of several minor defects may 
constitute a major one. 

Major defects, 1. The weight of the 
plunger load lever (hammer and pointer) 
unit should be 5.5 grams. An increase 
of one gram causes a reading toward a 
lower tension of one division or more on 
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the scale. This error is all the more con- 
siderable if the tension in a particular 
case happens to be in the critical zone* of 
the tonometric curve. 

2. If the weight of the entire tonometer 
exceeds the specification of 16.5 gm. by 
several grams, it will be the source of 
a serious error in measurement. 

3. The lever ratio, the ratio between 
the length of the short arm ab (4 mm.) 
and that of the long arm bP (80 mm.) 
.should be 1 ;20. The upper extremity of 
the pointer (P) moves to the right 20 
mm. (from 0 to 20). Thus, for each 
pointer deflection of one division on the 
scale (there are 20 divisions), the plung- 
er makes a depression in the cornea of 
0.05 of one millimeter. Any minute devia- 
tion from the ratio of 1 :20 may be a 
source of a considerable error in the 
registration of the tension. 

4. If the point of rotation of the lever 
(the joint between hammer and pointer) 
at the fulcrum is not stable (loose) or if 
the lever itself does not fit properly at 
that point on the fulcrum, a wobble de- 
velops during the excursion of the pointer 
along the tonometer scale. The pointer 
will then not always stop precisely at the 
same line, when the tonometer is applied 
several times in succession to the same 
eye, but will perform an oblique torsional 
movement causing a reading error of one 
or more divisions. This is frequently the 

• cause of inconsistent registration on the 
scale. 

- 5. If the handle is too soft, it may be 
pressed against the frame when placed on 
the eye. Hence, this pressure on the. eye- 
ball will register artificial hypertension. 

6. If the radius of curvature of the 
testing block is greater or less than 16 
mm., it does not match the curvature of 
the footplate, and the advantage of check- 


ing, the tonometer for the zero point is 
lost. 

7. If the edges and under surfaces of 

the foot plate and, foot of, plunger are 
rough, sharp, or chipped, a corneal abra- 
sion may follow the application of die 
tonometer. . . 

8. A convex undersurface of the foot 
of the plunger will cause an error (read- 
ing toward lower tension) by several di- 
visions on the scale ; a flat undersurface 
of the plunger will cause an error 
(toward lower tension) of about one di- 
vision on the scale. 

Minor defects. 1., If the scale markings 
are not sharp, or do not contrast ade- 
quately ^yith .the white background of 
the scale plate, one may experience some 
difficulty in reading them. 

2. If the upper extremity of the pointer 
is too far in front of the scale, an error 
in reading will result due to the paral-. 
lactic displacement; if the pointer is too 
close to the scale it may scrape against 
it; if too broad it will cover the dividing 
lines or the space,, between them and will 
interfere 'with correct reading. 

3. If the tip of the plunger is too sharp 
or too flatj it is liable to produce either 
a deep depression or a long groove on 
the undersurface of the hammer, and 
friction will result. 

4. If the diameter of the plunger is 
too large or too small, it will fit either 
too snugly or too loosely in the cylinder, 
respectively, and cause friction. In either 
case an error in registering the tension 
will occur. 

5. If the interior of the cylinder and 
the surface of the plunger lack smooth- 
ness or are sticky from the presence of 
foreign matter the friction is increased 
beyond the tolerance point. 

6. If too large or too small, the radius 


* TIic critical zone on the tonometer scale is that portion which registers the borderline between 
'norntal” and “high.” Obviously, to the clinician, this is the most important part of the scale. 
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TABLE 1 


Report on 68 tonometers examined at the checking station* of the 
National Society for -the Prevention of Blindness 


Items Checked 

Specifications, 
Standard with 
Tolerances 

No. of 
Tonom- 

Defective Tonometers 


Total 

Tonom- 

eters 

within 

Standard 

Greater 

than 

No. 

Less 

than 

No. 

Total 

no. 

! eters 
Checked® 

1. Weight of tonometer 

16.5 gr. +.5 

45 

17. gr. 

7 ' 

1 16. gr. 

12 

19 

64 

2. Weight of plunger plus 
hammer, pointer, and load 

5.5 gr. ±.25 

13 

5.75 gr. 

48 

5.25 gr. 

4 

52 

65 

3. Weight of load 7.5 

2. gr. ±.0S 

45 

2.05 gr. 

8 

1 1,95 gr. 

! 10 

18 

63 

4, Weight of load 10 

4.5 gr. ±.05 

1 

4.55 gr. 

6 

j 4.45 gr. 

, 14 

20 

64 

5. Diameter of foot plate 

10.1 mm. ± . 1 

17 ■ 

10.2 mm. 

12 

10. mm. 

1 38 

50 

67 

6. Diameter of plunger 

1 3. mm. ± .05 

1 

3.05 mm. 

5 

2.95 mm. 

15 

20 

67 

7, Radius of curvature of | 

foot plate 

15. mm. ± .5 

49 

15.5 mm. 

7 i 

14.5 mm. 

11 

18 

67 

8. Radius of curvature of 
testing block 

16. mm. ± 0 

13 

16. mm. 

12 1 

16. mm. 

41 

53 

66 

9. Reading on 15 mm. disc 

—1. mm, ± 0 

17 

— 1, mm. 

37 

— 1. mm. 

13 

50 

67 

10. Reading on 16 mm. block 

0 ±0 

10 

0 " 

43 

0 

14 

57 

67' 

11. Reading on own block 

0 ±0 

53 

0 . 

5 

0 

8 

13 

66 

12. Lever ratio 

1 to 20 ±0 

26 

1 to 20** 

29 

1 to 20° 

12 

41 

67 

13. Radius of curvature of 
foot of plunger 

concave 

S3 

flat 

11 

convex 

3 

14 

67 


^ Impossible to check all items on total of 68 tonometers 
handles, and instruments out of alignment. 

" Higher ratio indicates reading is too soft. 

® i/ower ratio indicates reading is too hard. . 

Additional items recently added to the procedure of checkingi 

14. Condition of division lines on scale (blurred, too thick) 

15. Distance of pointer from scale (too far, too close) 

16. Shape of pointer (bent, too broad or thick) 

17. Presence of friction between plunger and cylinder 


because of missing weights and test blocks in the set, of 


18. Condition of lever (wobble) 

19. Condition of plunger (loose, edge chipped or sharp) 

20. Condition of foot plate (edge chipped or sharp) 

21. Condition of groove of plunger and interior of cylinder 

(presence of foreign matter) 


* Under the direction of Adolph Posner, M.D., and Mark J. Schoenberg, M.D. 

These specifications have been adopted by the Committee on Standardization (Dr. Jonas Friedenwald, chair- 
man) with some slight modification. A paper on the subject will be published in the near future. 


of curvature of the foot plate will impair 
the correct adjustment on the testing 
block. 

7. The diameter of the foot plate, if 
too large or too small, will cause in- 
accurate reading because it changes the 
weight resting on the unit area of the 
cornea. 

Remarks. The first two columns in this 
table present the lists of the items to be 
checked in tonometers and the standard 
Schidtz specification for each item. The 
remaining columns give the number of 
tonometers in which each of the specifi- 
cations was found to be correct or de- 
fective. 

The discover}- of the same defects in 
a large percentage of the tonometers ex- 


amined to date leads us to believe that 
these instruments are fairly representa- 
tive of the general run of defective to- 
nometers. These instruments' were sent 
to the New York checking station by 
ophthalmologists in 17 different states* 
and Canada. 

A glance at the table reveals the fol- 
lowing figures regarding a few of the 
major defects found in the group of to- 
nometers examined : 

1. The Aveight of plunger, load, and 
lever is either too high or too low in 
52 out of 65 tonometers (80 percent). 

2. The weight of the entire tonometer 
is not according to standard in 19 out 
of 64 (29 percent). 

3. The radius of curvature of the test- 


chcckint - tonometers were sent to the New York 

cluSmf Kentucky, Louisiana. Massa- 

va ia Utal ^bnnesota, Nebraska, New York, North Carolina, Ohio, Oklahoma, Pennsvl- 
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ing block is not according to the standard 
in 53 out of 66 (80 percent). 

4. The lever ratio is defective in 41 
out of 67 (61 percent). 

Conclusions 

The following conclusions seem ines- 
capable : 

1. A large percentage of tonometers 
(Schiotz type'!') contains defects of con- 
struction and of performance. These de- 
fects point to one of the two reasons for 
the unreliability of many tonometers.* 

2. Every tonometer already in use 
should be checked at a reliable checking 
station at the earliest possible time. 

3. Inaccurate tonometers should not 


be used until the important defects are 
corrected or adjusted. 

4. It is urgent that a number of reliable 
checking stations be established under 
the direction of ophthalmologists in ap- 
propriate locations, throughout this coun- 
try. 

5. It is important that precision me- 
chanics be found who are able to put 
defective tonometers in good working 
order. 

6. Manufacturers of tonometers should 
be urged to have their instruments 
checked and certified at reliable checking 
stations before placing them on the mar- 
ket. 

667 Madison Avenue. 


t No one knows how many of the other types are defective, 
t The other' reason is defective technique of tonometry. 


OPTIC-NERVE ATROPHY IN MALIGNANT 
NASOPHARYNGEAL TUMORS 

Martha Rubin Folk, M.D. 

Chicago 


Malignant nasopharyngeal tumors are 
of interest to the ophthalmologist because 
of the involvement of the ocular nerves. 
Involvement of the optic nerve is of 
special interest because of its infrequent 
occurrence. 

The pathologic study made on the sec- 
ond of the two cases here reported has 
clarified and opened the way to a better 
understanding of the first case, which has 
not come to autopsy. 

Case reports 

Case 1. T. R., 30 years old, a white 
housewife, was referred to the Eye Clinic 
of the University of Illinois Research 
Hospital by the Ear, Nose, and Throat 
Clinic on July 23, 1941, because of a 
paresis of the right external-rectus muscle 
and right optic-nerve atrophy. She stated 
that about a year before she had con- 
sulted a physician because of a sore throat 
and sinus infection; she also complained 
then of a headache on the right side which 
began at the bridge of the nose and 
radiated to the right temporal region, 
A few months later she developed a 
diplopia. 

The Ear, Nose and Throat Depart- 
ment’s report was as follows: “The 
septum was pushed to the left, showing 
a pinkish tumor in die epipharynx with 
an irregular surface resembling adenoids. 
Hearing was diminished on the right side. 
X-ray study showed an increased density 
over (he sphenoid sinus (fig. 1 ) , and the 
sellar outlines were blurred. A biopsy 
specimen from the epipharjmgeal tumor, 
removed on August 1, 1941, revealed a 
transitional-cell carcinoma. 

The Y'assermann test was negative. 


Blood count; Red blood corpuscles 
3,500,000; white blood corpuscles 6,500; 
hemoglobin 65 percent. The neurologic 
examination on August 9, 1941, showed, 
a paresis of the right sixth nerve and 
hypalgesia of the right side of the face. 

Examination of the eyes on August 12, 
1941, showed vision R.E. was 5/200; 



Fig. I (Folk). X-ray study of case 1. Sph., 
sphenoid cloudy due to tumor invasion. Note 
the absence of tumor within the cpipharjmx. 
R, roof ot the orbit; S, sella turcica; B.Sph., 
body of sphenoid; V, vertebrae; Mand., man- 
dible; A.Sph., anterior wall of sphenoid 
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Fig. 2 (Folk). Case 2. 
F.C., falx cerebri calcified; 

C. G.; crista galli; E, eth- 
moid ; S, nasal septum ; 

D. N., diastasis between the 
two alveolar processes of 
maxilla. 


L.E. 20/20. There was a slight ptosis of 
the right lid. Some esotropia for distance 
and esophoria for near was present. 
There was a weakness of the right exter- 
nal-rectus muscle. The candle-light test 
showed a homonymous diplopia which 
increased when the eyes turned to the 
right. The irides were brown. The pupil 
of the right eye did not react to direct 
light but did react consensually. The 
pupil of the left eye reacted normally. 
The disc of the right eye was pale, its 
margins were clearly outlined, and the 
blood vessels slightly narrowed. The rest 
of the fundus was normal. The visual 
field of this eye showed a concentric con- 
traction of 20 degrees and a complete loss 
of red and green fields. The intraocular 
pressure was normal. 


Patient was given 10,000 r in 40 ses- 
sions. Under this treatment the growth 
disappeared from the nasopharynx. The 
eyes became parallel and there was some 
improvement of vision in the right eye 
from 5/200 to 20/200. However, the 
neuralgia of the right side, the headache, 
and the wasting of the body continued. 

Case 2. C. P., five years old, a whhe 
girl, had been a full-term baby, well ex- 
cept .for measles in April, 1940, and occa- 
sional colds. In December, 1941, she 
developed a stuffiness of the nose. A phy- 
sician was consulted, and he found a 
growth in the nose which he considered 
to be nasal polyps. He tried to remove 
them by applying trichloracetic acid. The 
child immediately lost consciousriess for 
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Fig. 3 (Folk). Case 2. D, 
enlarged diploic veins ; S, 
sella turcica; T, tumor; 
A.Spb., anterior wall of 
sphenoid; R, roof of orbit; 
Mand., mandible. 



45 minutes. Tlial evening the girl’s right 
cheek and upper lid began to swell and 
her eyes to water. Shortly after this she 
began to complain of dimness of vision. 
According to the historj' reported by the 
parents, the swelling of the lids receded 
hut the vision became progressively 
worse. Tile child grew exceedingly appre- 
hensive and irritable. She began to have 


great difficulty in breathing. Because of 
the apparently complete obstruction of 
the nose a rhinologist decided to remove 
the growth, but immediately after re- 
ceiving the anesthetic the child stopped 
breathing and was revived with difficulty. 
No surger)' was performed. About three 
days after this the right lid began to 
droop, both eyes teared and began to 
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Fig. 4 (Folk). Case 2. 
F.S., frontal sinus; S, nasal 
septum ; M.S., maxillary 

sinus; H.P., hard palate; 
Note the cloudy structure in 
the area of the posterior 
ethmoid and sphenoid due to 
invasion of tumor. 


bulge. Her vision decreased to the point 
where, the child could not recognize her 
parents, and her fearfulness increased. 

On admission to the Pediatric Depart- 
ment of the University of Illinois on 
March 9, 1942, the child was extremely 
apprehensive and kept her eyes closed 
as if she had photophobia. In the nose, 
a tumor extended into the epipharynx 
and pushed the nasal septum to the right 
side. X-ray studies showed an increased 
density over both maxillary sinuses and 
some of the left etlimoid cells (figs. 2 and 
4). There was a complete absence of in- 
tranasal bony structure. The blood chan- 


nels over the anterior part of her skull 
were unusually prominent and' the inter- 
maxillary suture was open (fig. 3). 

The eye findings on March lOtli re- 
vealed a moderate proptosis of the right 
eye and slight proptosis of the left eye. 
Vision could not be taken because of 
poor cooperation. There was a mild sup- 
purative dacryocystitis on the right side. 
The pupils were 6 mm. in diameter and 
reacted poorly to light, but the eyegrounds 
appeared normal. 

On March 17th, the proptosIs on the 
left side was marked. Both pupils were 
dilated to 6 mm. and neither reacted to 




Fig. 5 (Folk). Case 2. Frontal section through the sphenoid field within tumor masses. T, 
tumor ; II, optic nerve ; F, superior orbital fissure ; B/ nc\vly formed bone ; S, small wing of 
sphenoid; D, dura; a, indicates an erosion of the small wing of sphenoid. 


light. There were a complete external 
ophthalmoplegia, and a ptosis on the right 
side; the palpebral fissure was narrowed 
to a slit and apparently there was com- 
plete blindness. Wassermann and Kahn 
tests were negative. 

On March 25th the child died. 

- The autopsy revealed a proptosis of 
both eyes. The nasal septum was deviated 
to the right. The calvarium was thin and 
on its inner aspect near the vertex there 
were two rounded-out depressions. The 
dura was elevated uniformly throughout 
the region of the cribiform plate, the 
planum sphenoidale, and the region of 
the sella turcica. The dura was not per- 
forated. All of the paranasal sinuses were 
obliterated by a white, boggy tumor mass 
which had destroyed the bone and car- 
tilage but was limited ' by the mucous 


membrane lining the sinuses. The lacri- 
mal bone on the right side was partially 
presented (fig. 3). 

Microscopic examination 

Palate: The tumor was extremely cel- 
lular, containing for the most part spindle 
cells. It was separated from the glandular 
layer on the oral surface of the soft pal- 
ate. The bone of the hard palate was sep- 
arated from the tumor but showed marked 
osteosclerosis and less-marked osteo- 
genesis due to pressure of the new 
growth. 

Hypophysis: The largest part of the 
section consisted of a tumor mass which 
replaced the entire body of the sphenoid 
and reached the dura in the region of 
the anterior clinoid process but did not 
perforate the dura at any place. In the 
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region of the posterior clinoid process 
the tumor was distinctly separated from 
the very active red marrow of the clinoid . 
process. The synchondrosis spheno-occi- 
pitalis was reduced to a very narrow 
layer of cartilage which was eroded but 
not perforated by the tumor. The hy- 
pophysis was pressed against the pos- 
terior clinoid process. The new growth 


sisted of atrophic trabecula which were 
lying fairly parallel and extended toward 
the internal layer of the dura in a right 
or acute angle. There was loose connec- 
tive tissue between these trabecula but 
the connective tissues did not present in- 
filtration.. In other places the tumor per- 
forated the outer layer of the dura and 
the newly formed bone reached the inner 







Fig. 6 (Folk). Case 2. ^Weigert stain of optic nerve. 


consisted of pleomorphic cells and many 
giant cells. Spindle cells were also seen 
but in fewer numbers. The diagnosis of 
the tumor was spindlc-ccU sarcoma. 

Optic nerve: The tumor contained parts 
of the intersphenoidal synchondrosis and 
remnants of the mucous membrane of the 
sphenoid. Toward the dura the tumor 
was covered with various tissues. In the 
area of the planum sphenoidale the dura 
was markedly tliickened and between the 
layers of the dura a layer of new bone 
was formed (fig. 5). The new bone con- 


sheath of the dura, which was not per- 
forated at any place. 

Laterally, the tumor surrounded the 
optic nerves but in no place did it per- 
forate the -dural sheath (fig. 6). The 
ophthalmic arteries on both sides were 
normal. While the tumor did not per- 
forate the periosteum, it apparently 
pressed the optic nerve toward the lesser 
wing of the sphenoid which sepaptcd 
the optic canal from the superior orbital 
fissure, the lesser wing of the sphenoid 
being thereby destroyed in that area of 
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pressure. The tumor advanced toward 
the superior orbital fissure but did not 
penetrate the periosteum of the orbit. 

Comment 

In case 1, the typical clinical picture 
of a carcinoma of the epipharynx was 
presented. Inasmuch as the symptoma- 


sphenoid toward the optic canal and in- 
volve the opticus in that way. 

In case 2 it is shown that the optic 
nerve might be involved in another man- 
ner. Here a very malignant sarcoma in- 
vaded both sphenoid sinuses and after 
destroying the lateral wall of these sinuses 
penetrated the optic canal so that the 


TABLE 1 


Nerves affected in cases of nasopharyngeal tumor 


Author 

No. 

of 

Cases 

Cranial Nerves 

11 

III 

IV 

i V 

i 1 

VI 

Oppikofer^ 

21 

1 

1 ^ 

2 

i 

4 

Schlivek Kaufman^ 

38 

1 

2 

2 

12 1 

8 

Woltman’ j 

25 

s ; 

4 , 

4 

2 i 

18 

Hansel^ ' ' 

9 

3 1 

4 i 


4 ! 

6 

Brunner^ 

15 

2 

4 

1 

9 j 

5 

Totals 

108 

12 

15 

9 

44 , 

41 


tology and pathology of these cases are 
very well known, an exhaustive discussion 
of the laryngologic and neurologic back- 
ground of the cases is omitted. Attention 
is called, however, to the optic atrophy 
in the case, for a study of the literature 
proves that optic atrophy is not frequently 
encountered in cases of malignancies of 
the epipharynx. 

The figures in table 1 are only ap- 
proximations. This is due to the fact that 
(1) not all cases were observed for a 
sufficient length of time for them to ac- 
quire symptoms of disease of the optic 
nerve and other eye-muscle nerves which 
appear in the late stages of the disease, 
and (2) only certain types of tumors 
have a tendency to destroy bones and 
involve the ocular nerves. 

The question arises as to how the in- 
volvement 'of the optic nerve can be ex- 
plained in cases of epipharyngeal malig- 
nancies. Several years ago Jacob® pointed 
out that epipharyngeal tumors may grow 
along the eustachian tube into the skull 
and advance along the great wing of the 


optic nerve was almost completely sur- 
rounded by tumor tissue. The tumor then 
advanced toward the superior orbital fis- 
sure. It is interesting- to note that the 
periosteum of the orbit was not per- 
forated by the tumor so that neither the 
contents of the orbit nor the contents of 
the superior orbital fissure were infil- 
trated by tumor tissue. The periosteum of 
the orbit was pushed forward, inducing 
the proptosis observed in this case. 

Most interesting are the findings con- 
cerning the optic nerve. As alread)' men- 
tioned, it was almost entirely surrounded 
by tumor tissue. Only the roof of the 
optic canal, which belongs to the anterior 
fossa of the skull, was still present, 
although pathologically changed. It should 
be pointed out that neither the dural 
sheath of the optic nerve nOr the dura 
of the anterior cranial fossa was per- 
forated at any place ; hence there was no 
sarcomatous infiltration within the optic 
nerve. 

The microscopic findings showed that 
the optic nerve in this case could be 
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easily damaged by pressure of the tumor 
toward the roof of the optic canal and 
not by sarcomatous infiltration, if the 
nerve were to be impaired at all. 

Whether or not the optic nerve in case 
2 was functioning, cannot be definitely 
stated. I can only report that the nerve 
when stained with Weigert’s solution, 
which stains the m3'^elin sheath but not the 
axis cylinders of the nerves, presented 
normal myelin sheaths. However, this 
observation must be carefully evaluated 
because the child died shortly after the 
onset of symptoms. It is possible that in 
spite of what was indicated by Weigert’s 
technique, the osmium technique of 
Marchi would have indicated a degenera- 
tion of the myelin sheath. Unfortunately, 
neither the method of Marchi nor the sil- 
ver method for impregnation of the axis 
_ cylinders could be employed as the con- 
dition of the specimen did not permit it. 
It is, therefore, not possible to state that 
the optic nerve was entirely normal. 

At any rate, case 2 proves that the 
optic nerve might be involved by perfora- 
tion of the lateral wall of the sphenoid 
sinus by a malignant tumor within the 


sphenoid sinus. As case 1 presents a defi- 
nite involvement of the sphenoid sinus, 
proved by the X-ray picture, it is obvious 
that the optic atrophy in this case can be 
explained as due to the same conditions 
that obtained in case 2, as revealed by the 
microscopic findings. 

Conclusions 

1. Involvement of the optic nerve in 
malignant tumors of the epipharynx is 
not frequent. 

2. The optic atrophy in the cases here- 
in described is preceded by invasion of 
the epipharyngeal tumor into the sphenoid 
sinus. This fact explains why the ap- 
pearance of the optic atrophy is late. 

3. From the sphenoid sinus the malig- 
nant tumor may invade the optic nerve 
after perforating the lateral wall of the 
sphenoid sinus. 

4. The dural sheath of the optic nerve 
as well as the periosteum of the orbit and 
the dura is more resistant to aggression 
by the tumor than is bone tissue. This 
holds true for sarcoma. 

25 East Washington Street. 
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HYPERPYREXIA IN THE TREATMENT OF ACUTE 
OCULAR INFLAMMATIONS* 

Harry C. Knight, M.D., Mavo Emory, M.D., and Neil Callahan, M.D. 

ATcw Orleans, Louisiana 


The treatment of acute inflammatory 
diseases of the eye has resolved itself into 
three phases ; 1. Standard ophthalmologic 
management, including local therapy and 
chemotherapy. 2. The location and elim- 
ination of infectious foci. 3. Pyreto- 
therapy, which usually consists in giving 
the patient frequent injections of some 
pyretogenic agent, usually a foreign pro- 
tein (typhoid vaccine or sterile milk). In 
most cases the mild febrile response ob- 
tained, usually less than 104 degrees and 
of short duration, is insufficient to give 
any material benefit in severe cases. Only 
a few patients are given the beneflt of the 
intensive and prolonged therapeutic fever 
that is obtained with the hypertherm. 

The usefulness of the more intensive 
pyretotherapy cannot be overestiniated. It 
is the belief of the writers that much vis- 
ual loss could be prevented, and much in- 
tense suffering rapidly alleviated, by 
vigorous application of this type of treat- 
ment. It is far more generally available 
than is commonly realized, since most 
clinical centers possess some type of fever 
cabinet employing either the Kettering or 
a similar principle. 

A group of 51 cases of nonsyphilitic 
inflammatory diseases of the eye has been 
reviewed to demonstrate the striking ef- 
fectiveness of this method of treatment. 
These were all cases of severe inflam- 
matory diseases, the' prognosis of which' 
was grave had the treatment been con- 
fined to routine measures only. In most 
of these cases foreign-protein-shock ther- 
apy and thorough local therapy had 
previously been used without arrest of 

* From the United States Public Health 


the progress of the disease. Some of the 
cases were referred to the Department of 
Fever Therapy by the Department of 
Ophthalmology of this hospital, the rest 
were sent b)’’ prominent ophthalmologists 
of this city. It is recognized that many of 
tlie patients would have recovered partial 
vision eventually under other forms of 
treatment, but the rapid relief of pain 
and the dramatic speed of recovery with 
the hypertherm suggest that an appre- 
ciable percentage of vision was saved in 
these patients, many of whom were re- 
stored to perfect vision. 

Treatments were all given in fever 
cabinets which use the Kettering principle 
of hyperpyrexia. The lower level of 
therapeutic fever is considered to be 
104°F., and most treatments are main- 
tained above that level for five hours. 
The exact level of temperature used de- 
pends upon tlie condition to be treated 
and the physical condition of the patient. 
Almost all patients are able to take a five- 
hour treatment at 105 degrees, which is 
the usual level for eye conditions. Gono- 
coccal infections require a temperature of 
106-107°F., with longer treatments pre- 
ferred, and the concurrent use of sul- 
fathiazole is suggested. 

Treatments are given at intervals of 
three to five days for as long as is deemed 
necessary. When these treatments were 
first used in ocular diseases, we were 
happy to get relief of pain and arrest of 
the progress of the disease in the e3'^e. It 
was felt that the matter of plastic exu-' 
dates, vitreous opacities, posterior sjm- 
echiae and such conditions were in the 
hands of the ophthalmologists. It became 
evident, as earlier cases were reviewed, 
that those patients who had more treat- 
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ment had less residual damage, even 
though they had been apparently hopeless 
at the beginning. Now treatments are con- 
tinued, unless the patient’s physical con- 
dition prevents it, until all improvement 
has stopped. This is an important obser- 
vation. It must not be construed as mean- 
ing that cases with old, long-standing 
opacities of the vitreous, old posterior 
synechiae, or old severe conjunctival 
scarring will benefit from any amount of 


cases listed as having "excellent results” 
there was practically no loss of vision. In 
cases listed as "satisfactory results” there 
was marked symptomatic improvement 
but some residual visual impairment; in 
those listed as "improved” there was ar- 
rest of the progress of the disease and 
relief of the acute symptoms but no visual 
improvement. Cases listed as ^ "failures” 
resulted in no symptomatic relief or vis- 
ual improvement. In cases listed as "rc- 


TABLE 1 

Diseases treated by pyretotherapy and results 


Diagnosis 

No. 
Cases 
Treated . 


Results of Treatment 


Excell. 

Satis. 

Improv. 

Fail. 

Relapse 

Herpes zoster ophthalmicus 

4 

4 

— 

— 1 

— 

— 

Neuromyelitis optica 

1 

— 

1 

— 

— 


Iritis, acute 

9 

5 

3 

— 

1 . 

— 

Sympathetic ophthalmia 

1 

1 

— 

— 

1 

1 

Panophthalmitis 

2 

' 

— 

1 


Retinitis, chronic 

2 

: 

1 

— 

1 

— 

Corneal ulcer 

7 

4 

1 

1 

' 

1 

Foreign body or trauma 

3 

— 

— 

2 

1 

— 

Optic neuritis 

2 

— 

1 

1 

• 


Iridocyclitis 

4 

4 

— 

— 

— 


Ulcerative keratitis 

2 ' 

2 

— 

— 

— 


Traumatic keratitis 

2 

^ — 

— 

— 

— 

2 

Acute exudative choroiditis 

6 

2 

3 

— 

1 

— 

Interstitial keratitis (nonspecific) 
Gonococcal infections: 

1 

1 

— 

— 

■■ 


(a) Acute conjunctivitis & corneal ulcer 

4 

— 

2 

2 

— 

' — 

(b) Ophthalmia & iritis 

2 

2 

— 

— 





, Total 52 25 12 7 5 4-. 


fever therapy. It is only when such con- 
ditions are in process of formation and 
are still plastic that absorption can be 
obtained. The logical conclusion from this 
is that the more severe inflammatory con- 
ditions of the eye should be treated in the 
hypertherm at the very beginning of 
tlierapy. Early recognition of those 
cases requiring hypertherm treatment de- 
pends upon the alertness of the attending 
ophthalmologist and his understanding of 
the value of this treatment in these cases. 

Table 1 lists by diagnosis the diseases 
treated in this series of cases, showing 
the results of treatment in each group. In 


lapses” there was variable early improve- 
ment which did not persist. 

There is a total of 37 patients in whom 
there were excellent and satisfactory re- 
sults and whose vision has been restored 
to normal limits. These may be considered 
as cured by the treatment. The duration 
of the disease before the inauguration of 
fever therapy and the number of treat- 
ments given are the two factors which 
seem to govern the difference between ex- 
cellent and satisfactory results. It is grati- 
fying to realize that a large proportion of 
these patients would have been partially 
or totally blind in the absence of .pyreto- 


, TABLE 2 

Data on 10 cases of ocular inflammation treated with pyretotherapy 
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ill 
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^ c 
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TABLE 3 

Improved: symptomatic relief, and arrest of process, without improvement of vision 


Diagnosis 

Prognosis at 
Start of Treat- 
ment 

Number of 
Treatments 
Given 

Response to 
Treatment 

Remarks 

Gon. ulcer of cornea 

Poor 

2 

Relief of pain 
and arrest of 
gonorrhea 

Treatment stopped be- 
cause pt. noncooperative. 
More treatment would 
have helped this case 

Gon. ulcer of cornea 

Hopeless 

3 

Relief of pa^in 
and arrest of 
gonorrhea 

Eye was almost destroyed 
before treatment started. 
Enucleation done 

Optic neuritis complica- 
tion of cataract opera- 
tion 

Fair 

4 

Neuritis was 
checked, no 
visual im- 

provement 

Loss of vision was grad- 
ual but" unchecked until 
fever therapy 

Foreign body; Postop. 
infection of stump after 
enucleation 

Poor 

7 

Relief of pain 
before enucle- 
ation and ra- 
pid improve- 
ment of post- 
op. infection 

Aside from relief of pain, 
the most benefit was in 
treatment of dangerous 
infection of stump 

Traumatic degeneration 
and infiltration, left eye 
with blindness 

Hopeless, 

enucleation 

indicated 

2 

Some relief of 
pain obtained 

Palliative relief the only 
object here 

Panophthalmitis (occur- 
ring in blind eye due to 
old serpiginous ulcer) 

Hopeless 

2 

Immediate re- 
lief of pain 
and inflam- 
mation 

Enucleation of blind eye 
greatly facilitated by re- 
lief of inflammation 

Recurrent corneal ulcer 
(Leucoma of cornea) 

Hopeless 
due to 
leucoma 

5 

Complete, im- 
mediate relief 
of pain; heal- 
ing of ulcer 

Since fever treatment has 
no benefit on preexisting 
scar tissue, the leucoma 
was unaffected. Further 
scarring is often pre- 
vented in such cases 


therapy, and that the remainder would 
have had serious visual impairment in 
one or -both eyes. 

It is impractical, with the number of 
cases reviewed, to present case reports of 
all the cases. However, table 2 shows a 
detailed summarization of 10 typical cases 
in the excellent or satisfactory groups, 
selected because they demonstrated the 
usual response, rather than because they 
show successful results. 

For comparison with the good results 
demonstrated in table 2, all of the unsatis- 
factory results are reviewed in tables 3 
and 4. 

Thus we are able to observe that of the 


12 cases in which there were more or less 
unsatisfactory results, the prognosis in 8 
was poor or hopeless at the outset. Of the 
remaining four, two patients refused fur- 
ther treatment. This leaves two patients 
with good or fair prognosis, of whom one 
received some benefit and was classed as 
improved, and one received no benefit at 
all because there was no particular indi- 
cation for this type of treatment in that 
case. The relief of pain in many of these 
“unsatisfactory” cases not only justifies 
the treatment but is an immediate benefit 
not to be disregarded. 

It should be noted that of the group 
of “Relapsed” cases, one patient was 
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physically unable to continue the treat- 
ments, two had' ultimate recoveries de- 
spite relapses, and one had a relapse re- 
lated to insufficient treatments, but his 
final vision was still much improved. Fail- 
ure to eliminate infectious foci is a great 
contributor)'’ factor in these relapses. 

This discussion, of the cases not re- 
sponding to treatment with more than 


tion or loss of vision. (3) Photophobia. 
(4) Lacrimation. (5) Headache, 

All of these symptoms are improved by. 
fever treatment. The most dramatic relief 
afforded is the elimination of pain, usual- 
ly efifected by the first treatment. -Lacri- 
mation is also relieved, usually by the first 
treatment. Headaches and photophobia 
are next relieved, often by the first treat- 


TABLE 4 


Failed, no visual improvement or relief of sy.mpto.ms 


Diagnosis 

Prognosis at 
Start of 
Treatment 

Number of 
Treatments 
Given 

Response 

to 

Treatment 

Remarks 

Iritis,' acute 

Good 

1 

0 

Patient too frightened to 
cooperate 

Panophthalmitis 

Poor 

8 

Slight relief of 
pain 

.Treatment given at too 
low temperatures for good 
results.' Less than 104°F. 

Retinitis, chronic 

Poor 

10 

0 

No benefit obtained 
which could be attributed 
to fever 

Laceration of eyeball 

Good 

1 

0 

No reason for using fever 
in this type of case 

Choroiditis, acute exu- 
dative 

Good 

1 

Some relief of 
pain 

Patient refused further 
treatment and left hos- 
pital 


symptomatic improvement bears out the 
statement made previously that results 
with fever therapy depend upon early and 
thorough treatment. If destruction has al- 
ready occurred the hypertherm can do no 
more than arrest the progress of the dis- 
ease. If inadequate treatment is given, the 
maximum benefit cannot be obtained. In 
additon to this it is also important that 
adequate attention be given to infectious 
foci which may be the cause of, or con- 
tributing to, the disease process. 

Much has been said of “relief of symp- 
toms without any specific statement as to 
the type of symptomatic relief afforded. 
The chief symptoms' benefited by fever 
therapy in the above conditions are: 
(1) Pain in the affected eye. (2) Diminu- 


ment, usually by the second or third. The 
response of vision is varied, and accounts 
for the reason the treatment was stopped 
after too short a course in some of the 
earlier cases. Many patients have rapid 
visual improvement with the relief of the 
symptoms of pain and photophobia. 
Those cases, however, in which there is a 
plastic exudate, interstitial keratitis, or 
opacities of the vitreous often do not re- 
spond at all, as far as vision is concerned, 
for several treatments. After the fourth 
or fifth treatment these cases suddenly 
begin to clear, and with persistence of the 
treatment the exudate is absorbed. Ab- 
sorption may be almost cornplete if treat- 
ment is kept up ; if not, some visual de- 
fect may remain. The rule is, therefore, 
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to persist in the treatments, if the patient 
can tolerate them, for as long as any sign 
of improvement is present. 

The relief of symptoms is accompanied 
by relief of signs observed by the exam- 
iner, as has been mentioned. These signs. 


ficial. If deep, the healing depends on the 
duration, and whether they penetrate into 
the anterior chamber. If relatively recent 
and uncomplicated, comparatively rapid 
healing will occur, with no progress or 
complications of the ulcer other than scar- 


TABLE 5 

Relapse after pyretotherapy 


Diagnosis 

Prognosis 

No. of 
Treatments 

. Response 

Sympathetic ophthalmia, 
Rt. eye. L. eye previously 
enucleated following iri- 
docyclitis 

Poor, vision 
20/200 

21 

Vision returned to 20/30 after ninth 
treatment but tended to relapse. Further 
treatment given to prevent relapse. 
Vision on discharge 20/40. Relapse in 
three months and patient returned for 
more treatment 

Same case as above 

Fair, vision. 
20/80 

10 

Vision returned to 20/40 and all symp- 
toms again subsided. Vision will correct 
to 20/20, and remained unchanged when 
checked again in six months. Although 
listed under relapse, the final results 
were excellent. 

Keratitis, traumatic 

Guarded, vision 
20/120 

3 

Relief of pain after each treatment, 
symptoms subsided but relapsed in 10 
months. Patient did not have enough 
treatment according to present knowl- 
edge. Patient failed to have infectious 
foci removed as advised. Final vision 
20/40 

Keratitis, traumatic 

Guarded, vision 
20/200 

7 

Preexisting central corneal opacity of 
four years' duration. The acute process 
was arrested by fever treatment with 
immediate relief of severe pain. Patient 
developed mild relapse one month after 
treatment. Handled by local treatment. 
Final vision 20/40. Patient failed to have 
infectious foci removed as advised 

Corneal ulcer (duration 
13 months) 

Guarded 

1 

Physical condition of patient prevented 
more than one treatment. Ulcer healed 
slowly under local treatment and re-', 
curred in six months. Not enough treat- 
ment to evaluate results 


as listed below, are somewhat varied, and, 
of course, not all related to the same diag- 
nosis: Conjunctivitis. Ulceration of con- 
junctiva or of cornea. Scarring of cornea. 
Plastic exudate in the anterior chamber. 
Hypopyon. Posterior synechia. Inflam- 
mation of the uveal tract. Vitreous opaci- 
ties. Retinitis. Edema of the optic nerve. 

Relief of conjunctivitis is rapid. Heal- 
ing of ulcers is rapid if they are super- 


ring. Scarring of the cornea is benefited 
only in a prophylactic way. Fever therapy 
in corneal ulcers prevents any more than 
minimal scarring. Plastic exudate in the 
anterior- chamber, after two or three 
treatments, is absorbed with amazing 
rapidity and thoroughness, leaving no 
residuals in most cases. Relief of poste- 
rior synechia depends upon the factors of 
early treatment and thoroughness, not 
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only of the fever therapy, but also of the 
local tre.atmen,t in the eye. If well handled, 
excellent results are usually obtained. In- 
flammation of the uveal tract obtains al- 
most unfailingly excellent end- results,, in 
spite of surprisingly bad cases on admis- 
sion in some instances. Vitreous opacities, 
if quite recent, will absorb; but, even 
when only of moderate duration, are 
somewhat resistant to treatment. There 
have not been enough cases presenting 
retinitis to gain much impression of re- 
sults. What impression exists is not prom- 
ising. Edema of the optic nerve subsides 
relatively rapidly. Since affections of the 
optic nerve are mostly syphilitic, this sign 
does not enter into this series, particu-' 
larly. 

Careful handling of these cases by the 
ophthalmologist is necessary. The usual 
local treatment measures are continued 
assiduously, even while the patient is in 
the cabinet. It is superfluous to enumer- 
ate here the various local measures neces- 
sary in the care of the eye diseases listed. 
It is important to stress, however, that 
these measures must be carried out until 
healing is complete just as if the patient 
were not being handled with fever ther- 
apy. The purpose of fever therapy is to 
supplement the standard treatment meas- 
ures, not to supersede them. The physi- 
cian in charge of fever therapy and the 
ophthalmologist must work in constant 
consultation in almost all of these cases. 
In this way it is possible to determine the 
frequency of the. treatments necessary, 
the level of temperature desired, the dura- 
tion of each treatment, and finally the 
point at which treatment can be termi- 
nated. 

It should be emphasized that the danger 
of this method of treatment is negligible 
in trained hands, and in this series there 
were no complications of treatment other 
than a few cases of mild herpes labialis 


after the first treatment, which disap- 
peared after subsequent treatments. 

Summary 

1. The use of ' fever therapy by means 
of the hypertherm cabinet in the treat- 
ment of various acute inflammatory dis- 
eases of the eye (excluding syphilis) has 
■been discussed. 2., Fifty-two consecutive 
and unselected cases of various inflamma- 
tory diseases of the eye treated in the 
hypertherm have been grouped by diag- 
nosis and the results examined. 3. Excel- 
lent results were obtained in 25 cases, 
and satisfactor}' results in 12 cases, giving 
a total of 37 patients classed as cured. 4. 
The results in the remaining cases were : 
Improvement, 7 ; failure, 5 ; relapse, 4. 
These relatively unsatisfactory cases were 
discussed and certain conclusions ob- 
tained. 5. The specific effect of treatment 
in the relief of the various signs and 
symptoms was shown to be uniformly 
good. 

Conclusions 

1. The results of pyretotherapy in the 
treatment of inflammator}» diseases of the 
eye are excellent in many cases, offering 
the only means of saving partial or total 
vision. 

2. The most striking immediate re- 
sult of treatment is relief of pain. The 
restoration of vision is slightly more de- 
layed, but very remarkable in most cases, 
depending on three factors : (a) the dura- 
tion of tlie process before the start of 
fever therapy; (b) the number of treat- 
ments given while under the therapeutic 
regime; (c) the close cooperation of the 
ophthalmologist, first in persisting in the 
local treatrhent, and second in determin- 
ing the point at which treatment is to be 
discontinued. 

3. It is evident that much vision may- 
be saved by this method of therapy, and 



388 ' HARRY C. KNIGHT, MAYO EMORY, AND NEIL CALLAHAN ' 

The authors wish to acknowledge with 
appreciation the various contributions 
made hy the following doctors: Dr. J. 
Trautman, and Dr. W. A. Paget, of the 
United States Public Health Service; Dr. 
William M. Boles, Dr. H. F. Brewster, 
Dr. W. R. Buffington, Dr. William B. 
Clark, all of New Orleans, Louisiana. 

f Bibliography 

Terry, J. Gonorrheal ophthalmia. Case treated with hyperthermia. U. S. Naval Med. Bull., 
V. 35, pp. 472-473. _ _ 

Hasker, W. T., Jr., and Spekter, L. Artificial fever in treatment of ophthalmia. Jour. Amer. 

Med. Assoc., 1936, v. 107, pp. 102-104. . 

Berris, J. M., Newman, M. K., and Grant, L. E. Artificial fever therapy of ophthalmia. Case 
report. J our. Michigan Med. Soc., v. 35, pp. 708-709. 

Metz, M. H. Results obtained by use of fever therapy by hypertherm in three types of cases 
usually refractory to other types of treatment. Jour. Amer. Med. Assoc., 1936, v. 106, pp. 
1658-1659. 

Howell, S. C. Present status of shock and fever therapy. South. Med. Jour,, v. 32, pp. 208-211. 

McGavic, J. S. Fever therapy with the Kettering hypertherm. Arch, of Ophth., 1938, v. 19, 
pp. 769-796. 

Weeks, W. W., and Morris, S. A. Induced hyperpyrexia in eye diseases. Amer. Jour. Ophth., 
1938, V. 21, pp. 664-666. 

Hambresin, L. Pyretotherapy in eye diseases. Areh. of Ophth., 1938, v. 19, pp. 615-618. 

Berris, J. M., and Newman, M. K. • Fever therapy in eye diseases. Arch. Phys. Then, v. 19, 
pp. 615-618. 

Faget, G. H. Fever therapy in treatment of certain inflammatory diseases of the eye. Virginia ■ 
Med. Monthly, v. 63, pp. 628-632. 

Pinkerton, F. J. Hyperthermic treatment for acute ophthalmia. Three cases. Amer. Jour. 
Ophth., 1937, V. 20, pp. 63-65. 

Several Authors. Proceedings First International Fever Therapy Conference. Dec., 1937. 
Simpson, W. M. Artificial fever therapy of syphilis. Jour. Amer. Med. Assoc., 1935, v. 105, 
p. 2132. 


equally evident that it is not applied as 
much as possible even where it is avail- 
able. It is desirable, therefore, tliat oph- 
thalmologists become more aware of the 
usefulness of this therapeutic method, and 
ascertain the means at hand in their lo- 
cality whereby they may make it rapidly 
available to selected patients. 



JUVENILE CATARACT IN ASSOCIATION WITH DERMATOSIS* 

(Cataracta syndermatotica) 

Daniel M. Rolett, M.D, 

New York 


From the time that Rothmund^ in 1868 
described the occurrence of juvenile cata- 
racts associated with a peculiar skin 
degeneration in a family of two brothers 
who married two sisters, the interest of 
the medical profession was aroused. So 
far 37 cases have been reported in Eng- 
lish and European literature. Of tliese, 

15 were published in America, 20 in 
Europfi, 1 in Australia, and 1 in England. 

Evidently they are not frequent, and 
the purpose of this paper is not only to 
present another case but to bring out the 
characteristics of this unusual disease that 
affects the skin and the lens. 

The outstanding symptoms of the dis- 
ease are marked generally but' not uni- 
versally by; 

1. Endocrine disturbances^ 

2. Skin pathology diagnosed as 

a) Scleroderma 

b) Neurodermatitis 

3. Lens pathology 

Of the endocrine-gland disturbances 
the most prominent are ; Infantilism, poor 
body growth, premature graying of hair, 
underdevelopment of sex organs, and ab- 
normal basal metabolism. Of the endo- 
crine glands involved, the most common 
are thyroid, parathyroid, testicular and 
ovarian glands, although undeniably some 
of the cases show evidence of pluriglandu- 
lar disturbance. 

As seen from the cases reported in the 
literature, endocrine disturbances were 
observed 16 times, , graying of hair in 8 
cases, scleroderma in about 55 percent of 
cases, an d neurodermatitis in 45 percent. 

/=Read before the New York Clinical So- 
ciety for Ophthalmologj', February 1, 1943. 
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One must be particularly careful to 
differentiate the juvenile type of cataract 
known as cataracta* s}Tidermatotica, from 
the cases of ’cataract occurring in asso- 
ciation with hypofunction of the parathy- 
roid gland. The term syndermatogenoiis 
cataract was suggested by Kugelberg^ in 
1934, because the cataractous lens 
changes occur in association with ab- 
normal skin changes. 

It is well known that in endocrine dis- 
turbances such as tetany, mjotedema,^ 
disturbances of the sex-organs’ function,® 
and in cases of myotonic disturbance® we 
are likely to find cataracts. These, how- 
ever, differ from the juvenile cataracts 
which occur in association with the skin 
changes in Rothmund’s disease.^ 

Of the skin changes, sclerod-enna, quite 
commonly found in Rothmund’s disease, 
but not the cause of it, is itself of un- 
known origin. Some of the authors at- 
tribute it to 

(a) Endocrine disturbances — Hoff- 
man® 

(b) Primary vascular disease — Kraus® 

(c) Damage to vegetative nerve cen- 
ters — Curshmann’^® 

(d) Peculiar skin predisposition, ag- 
gravated by exogenous toxins (in- 
fection) , trauma, exposure to cold 
and wet, and changes in the vascu- 
lar system — ^Barkman^^ 

It is characterized by a chronic local- 
ized or diffused induration and rigidity 
of the skin, which is tense, leatherlike, and 
cannot be pinched or lifted up, for it is 
bound down to the underlying structures. 
Associated with it is atrophy of subcu- 
taneous fat and glands due to the pressure- 
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from increased fibrous and connective 
tissue. These changes mostly involve the 
breast, neck, forearms, and lower ex- 
tremities. When the face is involved, fa- 
cial hemiatrophy results (lack of expres- 
sion). 

Neuroderniatitis, the next important 
symptom of the disease, is found in 
somewhat less than SO percent of the 
cases. It is characterized by severe pro- 
tracted itching, and a chronic eczema 
extremely obstinate to treatment, involv- 
ing the face, the neck, and the flexor 
surfaces of the extremities. It is especial- 
ly pronounced in the folds of the skin, 
resulting in a thickened, scaly, and eczem- 
atous condition. The face, because of 
lack of the usual folds and the grossly 
exaggerated thickened state, takes on a 
characteristic leonine appearance. The 
disease is not uncommonly associated with 
bronchial asthma and other allergic phe- 
nomena. 

According to Ehrmann^^ the cause of 
neurodermatitis is primarily an endocrine 
disturbance involving the thyroid, ovar- 
ian, and pancreatic glands individually 
or severally. Last, but not least, it may 
be the result of digestive disturbances 
(chemical changes, interference with 
proper function of the Islands of Langer- 
hans or mechanical motility of the bowel) 
and acid dr subacid condition of the 
stomach. 

Strandberg^^ agreed with Ehrmann 
that abnormal products of decomposition, 
not properly eliminated, become absorbed 
into the blood stream thereby resulting 
in irritation of the peripheral skin nerves, 
dermagraphia, urticaria with severe itch- 
ing, and lead finally to an eczematous 
condition of the skin because of constant 
scratching. 

On the other hand, numerous other 
authors, among them Urbach,^* are more 
conser\'ative and cautious in expressing 
their opinion as to the cause of neuro- 


dermatitis. They believe it to be a peculiar 
disturbance of the vegetative nervous sys- 
tem. 

However that may be, it is by now 
clear that the causes of scleroderma and 
neurodermatitis are different. Although 
both may accompany the peculiar juvenile 
cataract in various individuals, it does 
not follow that either of the skin dis- 
eases is the cause of the cataract, but 
rather another symptom of the same dis- 
ease. 

The most characteristic symptom of 
Rothmund’s disease is the lens changes. 
The lens opacity consists of numerous 
grayish-white dots of varying sizes which 
tend to become confluent in the central 
portion of the Jens and scatter more dif- 
fusely toward the periphery. The poste- 
rior cortex is never so extensively in- 
volved as the ahterior, and noxholesterin 
deposits are found as a rule, although 
Loewenstein^® found multicolored cho- 
lesterin deposits in his case. Usually the 
nucleus of the lens is poorly visible, al- 
though it is unaffected. The main opacity 
is located axially in the anterior cortical 
layers, involving the superficial layers up 
to the capsule. Some authors claim that, 
on the whole, the morphologic picture of 
this cataract presents a remarkable re- 
semblance to the cataracts caused by mas- 
sive doses of X ray.”*® 

In the following table an attempt is 
made to compile most of the specific cases 
described in literature thus far, clarifying 
them according to their outstanding 
symptoms. 

From these tables it can be readily 
ascertained that scleroderma is the most 
common skin lesion, that prematurely 
gray-hair is a quite common symptom, and 
that thyroid dysfunction is not at all rare. 

Case report 

C. B., a young man about 20 years of 
age, came with the complaint of a rapid 



JUVENILE CATARACT WITH DERMATOSIS 391 ' 


TABLE 1 
Males 


m 

m 

Skin Pathology 

Other Pathology 

Cataract 

Primary 

1 Onset 

1 

40 

Scleroderma 

Snow-white hair 

At 28 yrs. 

c. I 

Sc. II 

2 ~ 

36 

Scleroderma at 33 yrs. 

Prematurely senile. Gray 
hair 

At 29 yrs. 

1 Sc. 11 
C.I 

3 

35 

Scleroderma at 20 yrs. 


At 34 yrs. 

i C. 11 

Sc. 1 

4 

36 

Scleroderma at 26 yrs. 


At 32 yrs. 

Sc. I 

C. I 

5 

25 

Scleroderma at 24 yrs. 

Stopped growing at age 10 

At 22 yrs. 

C. I 

Sc. II 

6 

40 

Scleroderma of several years 


; At ? yrs. 


7 

44 

Scleroderma at ? yrs. 

i Atrophy of genital organs 

1 At 13 yrs. 

i 

1 C.l' 

Sc. II 

8 

29 

i 

Scleroderma at ? yrs. 

Sex organs poorly developed. 
Gray hair. 

At 16 yrs. 

c. 

Sc. 11 

9 ! 

! 


Scleroderma at ? yrs. 

1 

Sex organs poorly developed. 
Late puberty 

! At 17 yrs. 

1 


to 

32 

Scleroderma at ? yrs. ■ 

Infantilism. Lymphocytosis. 

At 28 yrs. 

C.I 

Sc. II 

11 

15 

Eczema, Ichthyosis 

Puberty at 15 yrs. Small 
stature 

At 14 yrs. 

C.I 

Sk.ll 

.12 

17 

Eczema 

Leonine facies | 

? 

1 Sk.l 

C. II 

13 

25 

Ichthyosis 

N, Dermatitis 


? 

1 c. n 

Sk. I 

14 

12 

Eczema. Ichthyosis 
* Dermographia 

Asthnia 

Normal 

Sk.I 

15 

42 

Dermographia, Eczema 

Leonine facies 

Normal 

Sk.I 

16 

.28 

Eczema. Prurigo “Besnieri* 

Asthma 

? 

C.I 

Sk. 11 


C. I = Cataract appeared first (eye symptoms are first in appearance) 
Sc. II — Scleroderma appeared second 
Sk. I = Skin changes appeared first 


progressive loss of vision in both eyes 
for the past several months. Although his 
vision had never been good, for he was 
near-sighted, it did not interfere with his 
attendance at school. At the age of 15 
he started working for a living, 
ow bis vision was- so poor that he had 
to stop working. 

His physical condition had always been 


good except for a dry scalp, scaly and at 
times itchy skin, often breaking out in 
“sores,” for which he was treated un- 
successfully for years. Appetite and elim- 
ination were good, weight was stationary, 
the family history unknown. 

Physical examination revealed a youth 
of 20 years, rather well developed, of 
normal height and weight. His appear- 
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TABLE 2 
Females 


No. 

Age 

yrs. 

Skin Pathology 

Other Pathology 

! 

Cataract 

Primary 

Onset 

1 

38 

Scleroderma at 22 yrs. 

Snow-white hair 

At 23 yrs. 

Sk. I 
C.II 

2 

31 

Scleroderma at 22 yrs. 

Gray hair. Enlarged thyroid 

At 25 yrs. 

Sk. I 
C.II 

3 

37 

Scleroderma 

Snow-white hair 

At 31 3TS. 

Sk.l 

C. II 

' 4 

? 

Scleroderma 


? 

? 

5 

? * 

Scleroderma 


? 

? 

6 

35 

Scleroderma at 28 yrs. 

Eunuchoid. Menstr. disturb. 

At 32 yrs. 

Sk. I 
C.II 

7 

32 

Scleroderma 

Thyroid enlarg. Tremor. 

Poor. hair. 

At 32 yrs. 

Sk. I 
C.II 

8 

37 

Scleroderma 

Gray hair. Basal m. +16 

? 

? 

9 

? 

Scleroderma 


? 

? • 

10 

30 

Scleroderma j 

Goiter. Changes in sella 
turcica 

? 

? 

11 

9 

Scaly dry skin 

Dermographia j 

Asthma. Enlarged thyroid. 

? 

? 


ance was striking. The face, especially the 
forehead, the cheek, and. the ears were 
coarse, dry, and scaly and lacked the 
usual folds, giving him a leonine expres- 
sion. The skin of the rest of the body 
was likewise thickened, coarse and dry, 
with a lack of folds on the flexor sur- 
faces. There was complete absence of 
hair on the abdomen ; it was sparse in the 
axillae and arranged in a feminine way 
near the pubis. The sexual organs were 
small and undeveloped for the size of 
the body. 

Laboratory tests gave the following 
results : Red blood corpuscles, 4.5 mil- 
lion; white blood corpuscles, 4,800; rela- 
tive lymphocytosis, 16 percent eosino- 
philia. The blood chemistry was negative, 
as was also the urinalysis and the Was- 
sermann reaction. The basal metabolism, 
was —7. 

liyc c.vajuinotiou. The lids of both eyes 


were thickened, dry, and scaly. It was 
almost impossible to evert the lids man- 
ually. The conjunctiva of the lids ,was 
thickened, that of the eyeball was of 
normal appearance. The cornea was clear, 
the anterior chamber somewhat deeper 
than normal, the iris normal. 

The lens showed subcapsular freely 
scattered opacities involving mainly the 
central portion of the anterior cortical 
layer, although the posterior layers were, 
also involved, but not so much. The opaci- 
ties were densest at the axis of the lens. 
Toward the periphery the opacities be- 
came rather thin and scattered. There was 
a free zone at the extreme periphery of 
the lens. The vitreous was not clearly 
visible and the fundus- was likewise not 
seen. The cataract, of the right eye was 
far more developed than that of the left. 

Vision : O.D. without correction was 
20/200; with a -h 0.75b. sph. = 20/200; 
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O.S. without correction 20/100; with a 
+0.50D. sph. = 20/70. 

Operation. Cataract extraction was per- 
formed on both eyes at a six-month in- 
terval and consisted of a discission and 
five days later a keratome incision with 
irrigation of the soft lens matter. 

Final result. Vision 20/20 in each eye 
with correction. 

Conclusion 

The important points to be remembered 
in Rothmund’s disease are ; 

1. Occurrence of cataractous changes 
in rather young people with typical skin 


changes . which may or may not arise 
simultaneously. 

2. Evidence of pluriglandular endo- 
crine disturbances. 

3. Skin changes although bearing a 
similarity are not always of the same 
origin and are not therefore the cause 
of the disease. 

4. The development of the cataract is 
rapid and progressive. 

5. The prognosis as to the operation 
and subsequent vision is favorable. 

6. Fortunately the disease is not com- 
mon. 

876 Park Avenue. 
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CHOLESTERINOSIS LENTIS* 

Pierre Georgariou, M.D., and Otis Wolfe, M.D. 
M arshalllown, lozua 


Cholesterinosis lentis constitutes a par- 
ticular form of cataract of which neither 
the etiology nor the pathogeny is clear. It 
is first necessary to differentiate between 
this type and other similar types of cata- 
racts. The latter are : (a) Calcareous cata- 
ract, which is milky white in color and 
does not have the shining appearance of 
cholesterinosis lend, (b) Xanthomatosis 
lenti,^ which presents widespread fatty 
deposits without particular form and ap- 
pears only in young people. Etiologically 
it is in very close relation to Niemann- 
Pick’s disease, (c) Hypermature cataract, 
the result of the proteolysis of the necrot- 
ic lens mass, appearing white or yellow- 
ish in color, with cretaceous deposits 
scattered throughout, (d) Diabetic sub- 
capsular cataract, which is characterized 
by pathognomonic subcapsular changes in 
the posterior cortex. It is always bilateral 
and most frequent in young people. 

In cholesterinosis lentis brilliant crys- 
tals appear in the posterior cortex of the 
lens, irregularly deposited. It is usually 
unilateral and appears at any age. Knowl- 
edge of the pathology of this type pro- 
vides us with very valuable information 
for clinical observations. 

. How does cholesterin appear in the 
lens? 

Is it an element in composition that 
appears after a disturbance in the lens or 
is it an element that is transported from 
without with the nutritious matter? 

It was in 1831 that SchmidP first no- 
ticed the presence of the cholesterin crys- 
tals in the anterior chamber pf a patient 
and wrote, “From the frontal surface of 
a white cataract, there seems to liberate 

* From the Eye ' Department, Evangelical 
Deaconess Hospital. 


itself, a shining powder, golden and very 
fine, which, trembling at first iii the aque- 
ous, falls like a thick carpet on the in- 
ferior surface of the anterior chamber.” 
Since then it seems that all authors agree 
that the cholesterin originates in the ciys- 
stalline lens. All relating publications 
(Poncet,^ Konigstein,^ Desmarres,^ Fol- 
lin,® Scholer^ arrive at the same conclu- 
sion : “Upon rupture of the lens capsule, 
cholesterin is deposited in the anterior 
chamber.” As an explanation of this opin- 
ion, Jacobsen® in 1881 set forth that the 
cholesterin cannot possibly be a compo- 
nent which was transported through its 
nutrient matter to the crystalline lens, but 
was the product of a regressive meta- 
morphosis of its albumin after a delayed 
absorption (Heilborn,® 1915). However, 
some of the experimental workers, such 
as Blassius,^® Besserer,^^ and Heilborn,® 
have seriously questioned' tlie existence of 
cholesterin in the lens. On the contrary 
there are important investigators such as 
Zehlender, Mathessen, and Jacobson,” 
representing earlier writers, and Kawa- 

rura^® among the contemporary authors, 

who state with assurance that the normal 
crystalline lens contains cholesterin. 
Adams, Neushiller,^® Cahane,^® 3 rid 
SaliP’^ found in human cataractous lenses 
more than 0.25 percent cholesterol. Saht 
and O’Brien^® accepted as positive the 
fact that there is a significant increase of 
cholesterol, both in aged and cataractous 
lenses. The strongest proof was advanced 
by Vogt,^® who discovered that not only 
in complicated cataracts, but also in senile 
types, the formation of large cholesterin 
spots is not a rare occurrence. Lately, 
Sugita,®® while' examining a series of ex- 
tracted cataracts, found fat deposited in 
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the form of fine droplets in all parts of 
the lens. Joschichara^^ also noticed in a 
congenital cataract numerous cholesterin 
substances that appeared in the dark field 
when examined under the polarization 
microscope. 

In spite of all these opinions, it may be 
said today that it has not been clearly 
proved that the chemical basis of this 
cholesterol is contained within the normal 
crystalline lens. It is known only that 
under certain conditions the lens is capa- 
ble of presenting parts of local cholestea- 
toses. Chemicobiologically, only, is it cer- 
tain that “The essential lipoids (phospho- 
lipoids, cholesterol) are necessary for the 
life of the cells and these substances pre- 
sumably have some biological significance, 
of which we are, as yet, ignorant. It may 
be that the increase -in fat is a secondary 
occurrence comparable to the common 
, process of fatty deposition occurring in 
senile and degenerating tissues generally, 
depending essentially on a lessening of 
oxidative activity” (Duke-Elder^^). 

What is the pathogeny of these cho- 
lesteatoses ? 

An explanation may be derived from 
facts based upon known clinical and ex- 
perimental evidence. 

It is known that the crystalline lens 
possesses, among other elements, a quan- 
tity of lipoids. It is clear from the famous 
works of Goldsmith^^ that the lipoids in- 
crease, at an advanced age, following an 
alternating chemical play that occurs in 
the crystalline lens between the cystein 
.and the cystin. Actually, if any cataract is 
ver}' carefully examined biomicroscopi- 
cally, small drops of lipoids or fine ele- 
ments of cholesterin will be discovered In 
the crystalline masses in about 80 percent 
of the cases. Other changes of the col- 
loids and lipoids within the crystalline 
lens that present cholesterin elements are 
found in coronary cataract, rosette cata- 
ract, mature cataract, in various types of 


senile and lamellar cataract, in nuclear 
cataract and various manifestations of 
cataract incipiens posterior. If we deny, 
then, even the actual existence of choles- 
terin in the crystalline lens, we can obtain 
it indirectly after a regressive metamor- 
phosis or after a disturbance of these 
lipoids. But what is the pathogeny of this 
disturbance of the crystalline-lipoid com- 
plex, and what are the conditions that act 
to produce it? 

The theories of the pathogeny of 
cholesterinosis bulbi and lipoidosis bulbi 
have already been proved by one of us 
(P, G.^'*). In lipoidosis bulbi, there must 
always have preceded a prolonged irrita- 
tion of the corpus ciliaris or of the iris. 
This irritation causes alterations in the 
adjacent tissues, in the form of an in- 
filtrative lipoid degeneration. This local- 
ized disturbance of the lipoid complex 
produces the appearance of cholesterin 
crystals in the form of an exudate as a 
secondary sign. Before attempting an ex- 
planation of the pathogeny of cholesterin- 
osis lends, it must first be determined 
whether hypercholesterinemia could be a 
causative factor. There are many experi- 
mental investigations by Aschoff,®^ 
Verse,*® Jesse,*' Huth,*® Rdhrschneider,*® 
and JoeP® that have sought an explanation 
of this theory. All of these workers have 
concluded that, in animals, hypercholes- 
terinemia can produce the appearance of 
cholesterin in the eye. However, after a 
long series of experiments one of us 
(P, G.*^) has demonstrated that in man 
hypercholesterinemia does not produce 
the appearance of cholesterin in the hu- 
man eye. 

Turning now to an explanation of the 
pathogeny of cholesterinosis lentis — that 
is, an explanation of this shining image 
with the small and large crj’^stals placed 
one upon the other without definite form 
-^two points immediately attract the at- 
tention of the examiner: 1. The cholester- 
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in cr}'stals are al\va3*s placed in the pos- 
terior half of the cn'stalline lens. 2 . There 
always exists, at the same time, an altera- 
tion of the lens capsule. 

These two clinical facts in relation to 
the aforementioned theor)* give a veiy* 
clear pathogenic explanation. The first 
cause of this alwa3’^s exists outside tlie 
cr3*stalline lens. An infiltrative alteration 
of the ciliar3^ bod3', the zonula, or of die 
vitreous bod3' (possibl3^ after long irrita- 
tion) can cause a relative alteration in 
part of the posterior cr3^stallme lens. This 
alteration of the capsule appears like a 
fatt}’ infiltration of this membrane. Sec- 
ondarily, it is dependent upon the inten- 
sit3- of the alteration before the cr3'stal- 
line masses suffer a disturbance in their 
lipoid complex. The result of this disturb- 
ance is tlie appearance of the cliolesterine 
under the phase of local cholesteatoses. 

In realit3*, if one obsen'es a sufficient 
number of cases, it will be proved that 
behind or adjacent to the centra! part of 
tlie cholesteatosis, the cr3'stalline capsule 
is alwa3's altered ; either infiltrated or 
swollen. This alteration is not primaiy' in 
nature but secondar3\ Definite proof of 
this is to be obtained b3* examining the 
e3^e, and particular^ the corpus vitreum, 
the ora serrata, and the corpus ciliaris in 
so far as possible, and, in general, all 
parts tliat surround the ciy’^stalline lens, 
in order to prove that other alterations are 
primar3' signs. It is of great importance 
that the examiner persist in a detailed ex- 
amination of the corpus ciliaris. The ex- 
amination should alwa3's be made with 
tlie contact glass that will allow tlie per- 
ception of the finest alteration of these 
internal structures. Troncoso^- and Tran- 
tas^^ have presented length3’' discussions 
on the advantage of contact glasses for a 
detailed examination. 

Cholesterinosis lentis is alwa3’s a cata- 
ract of secondar3' nature, for it is brought 
about b}’’ changes outside tlie cri'stalline 


lens. Retinosis pigmentosa, retinitis 
haemorrhagica, iridoc3'clitis, and uveitis 
are conditions most often causing choles- 
terinosis lentis. There is another condi- 
tion tliat probabh* brings this about more 
often tlian the others, -and that is highlj' 
toxic C3'clitis latens. This inflammation of 
the corpus ciliaris is so slow that it. is 
often developed, in main- cases, without 
pain and lacking in clinical S 3 'mptoma- 
tolog3-. 

It is possible that simuItaneousl3* ivith 
the advancement of the infiltration of the 
cr3'stalline capsule, there is present an in- 
cipient cortical or lamellar or perinuclear 
cataract (in elderl3* patients). This dis- 
turbance of the cr3'stalline-lens composi- 
tion favors, without doubt, the interfer- 
ence of the lipoid complex and causes tlie 
appearance of cholesterin cia^stals, more 
quickh' and in greater quantities. In hvo 
previous works one of us (P. G.*^) has 
explained the pathogen3' of the appear- 
ance of cliolesterin in the anterior cortex 
of the e3'e as well as in the posterior cor- 
tex. The conclusions reached can explain 
tlie cholesterinosis of tlie lens because of 
the fact that cliolesterin crystals appear 
in tlie iris, the anterior chamber of tlie 
cornea, tlie h3-aloid, or the retina after a 
sustained irritation of the corpus ciliaris 
or its adnexa. 

SUMM.^Y 

1 . Patliogenic explanation of choles- 
terinosis lentis is based upon tlie patho- 
genic theor}' of lipoidosis bulbi. Condi- 
tions found outside the ciystalline lens 
produce an infiltration of the posterior 
cortex of tlie cr3'stalline-lens capsule. 
This infiltration follows a secondar}* dis- 
turbance of the lipoid complex of the 
cr3’’stalline masses, producing the appear- 
ance of shining cr3'stals of cliolesterin. 

2 . Cholesterinosis lentis is alwa3'S a sec- 
ondar}' cataract, and we should persist in 
detailed examinations to discover tlie 
priniar}' causative factor. 
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NOTES, CASES, 

ERYTHEMA NODOSUM 
EPISCLERITIS 

A CASE REPORT 

Eugene W. Anthony, Capt. (MC), 

A.U.S. 

AND 

Don Marshall, Major (MC), A.U.S. 

A brief discussion and bibliography on 
this subject may be found in Duke-El- 
der’s, “Textbook of ophthalmologj'.’’^ 
One case in the English literature was 
reported by Green and Perry in 1939.^ 

One month prior to his admission to 
the hospital on March 15, 1943, the patient 
was off duty for four days because of 
fever and sore throat. On March 8th, hc^ 
developed pain in both hips and the lower 
back, which made walking difficult. On 
March 14th, tender red spots appeared 
over the anterior and medial aspects of 
both legs. There was no previous history 
of arthritis, rheumatic fever, or skin erup- 
tions. 

The physical examination on admis- 
sion revealed redness and exudate on the 
left tonsil, tenderness over both knee 
joints, and several moderately large, red, 
swollen nodules over the anterior aspects 
of both lower legs, typical of erythema 
nodosum. Temperature varied daily be- 
tween 100° and 103°F. 

The laboratory findings of March 16th 
were; Blood count, R.B.C. 4,940,000 with 
hemoglobin 85 percent; W.B.C. 13,750; 
73 percent polymorphonuclears, 23 per- 
cent lymphocytes and, 4 percent mono- 
cytes; electrocardiogram, normal; X-ray 
film of chest, normal; Kahn test, nega- 
tive; blood 5 ulfa-drug level, zero; blood 
cultures, no growth ; Widal and undulant 
fever reactions, normal. 

Salicylates were given for the first 5 
days, with an average daily dose of 80 
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grains. Little improvement resulted in 
either symptoms or temperature,. and the 
drug was discontinued on the sixth day. 
In the next 24 hours the patient received 
120 grains of sulfathiazole and 40 grains 
of sodium bicarbonate. After the first few 
doses of this drug the patient became 
nauseated and vomited forcefully. The 
joint symptoms became worse, and .a 
small macular rash appeared om both 
hands. The eyes were somewhat irritated 
and it was noticed that they were slightly 
red. 

Ocular examination: Examination on 
March 23d revealed involvement of the 
external and internal bulbar conjunctiva of 
both eyes. There was no redness of either 
palpebral conjunctiva. The lesions con- 
sisted of several small, raised, yellowish 
nodules surrounded by deep redness fad- 
ing into a pink and then finally surround- 
ed by a slight bluish flush. The largest 
nodule was in the right, outer angle and 
measured about \]/2 mm. in diameter. 
There was a small subconjunctival hemor- 
rhage in this region extending 3 mm. 
from the limbus. Pressure on the lid over 
these areas revealed slight tenderness but 
no pain. The nodules were movable on 
the sclera. The drawing shows the rela- 
tive size and location as compared with 
the cornea (fig. 1). Above and below 
the cornea the bulbar conjunctiva was 
completely nonnal. Cornea, iris, lens, 
media, and fundus were normal upon 
bedside examination with loupe and oph- 
thalmoscope. 

The sulfathiazole was discontinued on 
March 23d, and the salicylates resumed as 
before. The macular eruption on the hands 
disappeared the next day. Three days 
later, on the 26th, the hyperemia of the 
inner angles, was much diminished, but 
the nodules could still be made out. There 
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was still moderate hyperemia of both nor exacerbation of either the eye sig^s 
outer angles. Most - distinctive was the or the er>'thema nodosum. The sulfathia- 
yellowish discoloration present in the sub- zole was not resumed at this time because 
conjunctival • tissue, extending laterally of his physical discomfort. Salicylates 
and medially from the limbus about 9 mm. were resumed and again he clinically im- 
and fading into a faint bluish haze.. The proved. On April 14th he \vas placed on 
nodules were smaller but easily visible on 90 grains of sulfadiazine daily, so that on 
top of the yellowish discoloration. The the 21st and 23d he had a blood level of 
patient was comfortable except for some over 8 mg. percent. No untoward symp- 



Fig. 1 (Anthony and Marshall). Erythema nodosum episcleritis. 


slight joint pains and the red sore erup- 
tions of the legs, which were subsiding. 

On March 28th, the outer angle of the 
left eye was nearly clear with the excep- 
tion of a moderate yellowish color. Nod- 
ules could still be made out in the other 
areas, the right outer angle" showing the 
least improvement. The small subcon- 
junctival hemorrhage of this area was 
partially absorbed. 

The yellowish discoloration was the 
last sign to disappear, and the eyes were 
again normal on about April 7th, two 
weeks after the first observation. It was 
also at about this time that all signs of 
the nodules on the legs disappeared. 

To determine if the eye lesions might 
reappear, all medication was stopped on 
the 29th of March for a period of 32 
hours. The patient became very uncom- 
fortable, with marked increase in joint 
sjTnptoms and a rise in temperature from 
100 to 103°F. There was no recurrence 


toms resulted and no special improvement 
occurred. 

His general condition improved very 
gradually and occasional evening temper- 
ature rises were present until the middle 
of June. In view of the convalescence 
required, following three months in bed, 
he was transferred to an Army Hospital 
in the Zone of the Interior. 

Discussion 

One might suggest that' the ocular le- 
sion was caused by a sensitivity to sulfon- 
amides. However, the eye changes per- 
sited for two weeks after withdrawal of 
the drug and were not reproduced by later 
use of another sulfonamide. It would 
seem that the lesion was aggravated by 
the withdrawal of the salicylates not un- 
like the exacerbation that occurred in the 
joints. The ocular signs reported by Green 
and Perry, in 1939, are almost an exact 
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duplicate of those seen in this case, and nodosum. No sulfa drugs were used in 
occurred in a patient having erythema their case. 
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PRIMARY MENINGOCOCCIC CON- 
JUNCTIVITIS TREATED BY 
SULFADIAZINE 

Phillips Thygeson, Lt. Col. (MC), 

A.U.S. 

Drew Field, Florida 

Endogenous meningococcic conjuncti- 
vitis occurs as a rare complication of 
epidemic meningitis. Still more rare is ex- 
ogenous meningococcic conjunctivitis un- 
complicated by general symptoms. While 
numerous reports in the literature attest 
the favorable effect of the sulfonamides 
on meningococcic meningitis, no refer- 
ence as to their effect on exogenous 
meningococcic conjunctivitis has ap- 
peared as yet For this reason the follow- 
ing case report would seem to be of inter- 
est! 

Report of case. W. T. S., a young 
white man, aged 21 years, was admitted 
to the Station Hospital, Drew Field, 
Florida, on March 27, 1943, with German 
measles of one day’s duration. There was 
a typical punctate rash with posterior 
auricular-node enlargement. The rash dis- 
appeared on the fifth day after admission, 
and the patient appeared to be well on 
April 1st. At no time were there any ocu- 
lar signs or symptoms. 

On the evening of April 2d the onset 
of a bilateral conjunctivitis was noted 
by the nurse in charge, and when seen 
' by the writer on the morning of April 3d 
the patient exhibited a severe bilateraj 
.acute purulent conjunctivitis. The con- 
junctiva showed marked papillary hyperr ^ 


trophy, and there was a profuse purulent 
discharge. Both corneas were clear. 
Gram-stained smears of the exudate 
showed predominant polymorphonuclear 
leucocytes and many typical Gram-nega- 
tive intracellular diplococci of gonococ- 
cus-like morphology. A tentative diag- 
nosis of gonorrheal ophthalmia was made, 
and the patient was examined for evi- 
dence of urethral gonorrhea. No previous 
histor)'^ nor evidence of the disease was 
found, however, and the patient denied 
having had any recent sexual contact. 
Treatment consisting of full doses of 
sulfadiazine by mouth, combined with 
boric-acid-solution irrigations every two 
hours and followed by instillations of 5- 
percent sulfathiazole ointment, was insti- 
tuted. 

On April 5th both eyes showed distinct 
improvement, and the discharge had be- 
come scanty. By April 12th, the conjunc- 
tival secretion had stopped but there was 
still some slight residual inflammation. 
On April 16th, the cultures taken on the 
second day of the disease were reported 
to be meningococcus, and this diagnosis 
was later verified by the laboratory of the 
Fourth Service Command. On April 20th, 
after three successive negative smears 
and cultures had been obtained, the sul- 
fadiazine and local eye treatment were 
discontinued, and the patient was dis- 
charged on April 25th. Vision was 20/20 
in each eye, and the conjunctiva had re- 
turned to normal. 

The sulfadiazine treatment consisted of 
an initial dose of 2.0 gm. followed by 1.0 
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gm. of the drug every four'hours day and 
night, combined with an equal amount of 
sodium bicarbonate, for the first four 
days. After this the sulfadiazine and bi- 
carbonate were reduced to 1.0 gm. four 
times daily for the remainder of the treat- 
ment period. Blood levels varied from 3 
mg. percent to 20 mg. percent, but aver- 
aged 6 mg. percent. The blood picture 
remained normal during the treatment 
period. A throat culture taken on April 
14th was negative for the meningococcus. 
There was no febrile reaction at any time 
during the course of the disease. 

Comment 

The conjunctivitis responded rapidly 
and satisfactorily to sulfonamide therapy, 
and no extensions to the blood stream or 
to the meninges occurred. The rapidity of 
the response was comparable to that seen 
by the writer in sulfonamide-treated cases 
of gonorrheal ophthalmia. 

The source of the infection was unde- 
termined, but it may have been a ward 
contamination, since two cases of menin- 
gococcic meningitis were under treatment 
at the time that the patient was confined 
with German measles. These cases were 
isolated in separate rooms, however, 
while the patient under discussion was 
kept on the ward. During the previous 
two months sporadic cases of meningo- 
coccic meningitis had been appearing on 
the Field. 

The reported case well illustrates the 
necessity of examination by culture of 
Gram-negative diplococci in purulent con- 
junctivitis to make a differential diagnosis 
between gonorrheal ophthalmia and pri- 
mary meriingococcic conjunctivitis, which 
may be clinically indistinguishable. Need- 
less to say the medicolegal and social con- 
sequences of confusing them are poten- 
tially very great. 

Station Hospital 


UNUSUAL EYE FINDINGS IN' 
-IDENTICAL TWINS* 

G. M. CoNSTANS, M.D. 

Bismarck, North Dakota 

Similar eye findings are of interest in 
individuals, still more in identical twins. 
Attention has been drawn to this by the 
not-infrequent reports in the literature. 
This additional report is published to note ■ 
the similar eye findings in identical boy 
twins due to congenital factors. 

One was seen at the age of five months 
because of cleft palate, and the other at 
the age of four years. They had similar 
eye findings of high compound myopic 
astigmatism in their right eyes and con- 
genital complicated cataracts in their left 
eyes. One subsequently had a detached 
retina in the right eye. 

Their deliveries were normal, and there 
were no congenital defects except those 
described. 

There were two other children in this 
family, both older. A sister, aged seven 
years, was seen in December, 1942. She 
presented a high myopic astigmatism, the 
vision without correction being 1/60 in 
each eye. When corrected, the vision was 
6/20 4- 1 in each eye with a — lO.OOD. 
sph. =C= — 0.75D. cyl. ax. 180° for the 
right e3'e and a — lO.OOD. sph. 0= 

1.2SD. cyl. ax. 180° for the left ej^e. 
She was mentally alert and exhibited no 
other phj'-sical defects, although both fun- 
di showed pallor of the, discs with retrac- 
tion of the scleral rings, which is often 
seen in high myopia. 

A brother, aged nine years, was seen 
at the same time as the sister. He had 
progressed normally in school and was 
in good physical condition. His vision was 
6/18—1 in the right eye and -6/15 in 
the left eye, without correction. He had a 

♦From the Department of Ophthalmology, 
Quain and Ramstad Clinic. 
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compound hyperopic astigmatism and 
was wearing a +0.50D, sph. =0= +0.S0D. 
cyl. ax. 90° for the 'right eye and a 
+0.75D. sph. =0= +0.50D. cyl. ax. 90° 
for the left ej’^e; this correction brought 
his vision to 6/6.5— 2 in the right eye 
and 6/6 in the left. The fundi were nor- 
mal. 

The father was interviewed, but not 
examined. He stated that he had never 
had any difficulty of vision, nor had any 
of his family. 

The mother has poor vision. Her home 
life is incompatible and she is now in the 
State Hospital for the Insane. As far as 
can be determined her family history is 
negative. A report on her condition from 
the State Hospital ophthalmologist is as 
follows : 

“Vision is very poor. The right eye 
reveals a high myopia, fluid vitreous with 
opacities, cataractous lens, partial detach- 
ment of the retina, and degenerative 
choroiditis resembling luetic type. The 
left eye reveals a similar condition except 
that the lens is dislocated temporarily. 
Iridodonesis is present, and the retina is 
is not detached.” 

The blood-Wassermann test was posi- 
tive and the spinal fluid negative in 1942. 
Her diagnosis is schizophrenia, paranoid 
type, and latent syphilis. 

As stated before, one twin, Elmer M., 

, was seen in the Clinic for congenital 
cleft palate involving the posterior two 
thirds of the hard palate, the entire soft 
palate, and the uvula. This was repaired 
by means of a two-stage operation at the 
ages of three and four years, with com- 
plete cure. This boy had a speech defect 
from this condition with some mental 
retardation as noted by a psychologist. 
Both conditions improved after surgery 
was performed. The general physical 
findings, including urinalysis, blood ex- 
amination, Kahn and Wassermann tests, 
were negative with the exception of hy- 


pertrophy of the tonsils and adenoids 
with chronic infection. This patient sub- 
sequently had his tonsils and adenoids 
removed and preputial adhesions loos- 
ened 

A peculiar eye condition was observed 
prior to the first operation on the palate, 
and the child was seen in consultation by 
the Eye Department three years later, on 
January 13, 1941. The eye findings were 
as follows ; Vision was not obtained. The 
eyelids were normal externally and 
opened and closed freely. The ocular 
movements were unimpaired. The con- 
junctiva and cornea were clear. Tension 
was normal to palpation. The fields were 
not obtained. The pupils and reflexes 
were normal. In the right eye the fundus 
showed a high myopia with pallor of the 
disc and retraction of the scleral ring. In 
the left eye the pupil was small, reacted 
poorly, and was occluded; the fundus 
could not be seen. The lens was catarac- 
tous, congenital in type. 

The left eye was operated upon, a 
crucial discission being performed. The 
membrane was leathery, calcified, and 
nearly impossible to cut. Seven months 
later, iridectomy and linear extraction 
of the lens were performed. The mass 
was adherent to the iris, and after extrac- 
tion a grayish membrane (the posterior 
capsule) persisted. This was incised and 
a serosanguineous fluid obtained. There 
was no loss of vitreous. Seven-and-one- 
half months later a V-shaped discission 
was performed. The membrane was thick, 
difficult to cut, and did not retract. No 
improvement in the vision was noted, and 
the fundus never could be seen. Further 
operative procedure was abandoned. ■ 

The right eye was refracted, and when 
last seen on August 20, 1943, the patient's 
correction was a . — 13. SOD. sph. =0= 
— 1.25D. cyl. ax. 180°, and the vision was 
2/60. 

The second twin, Albert M., four years 
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old, was seen on March 19, 1942, because 
of poor vision. His general physical ex- 
amination, blood studies, urinalysis, Kahn 
and AVassermann tests were negative. 
There was no de^formity of the palate, 
but hypertrophied tonsils with obstruct- 
ing adenoids were present together with 
a phimosis. He had surgery for these 
conditions with a good result. 

His vision was poor. The eyes were 
normal in size, shape, and position. The 
lids opened and closed freely, the ocular 
movements were unimpaired, and the 
conjunctivas and corneas were clear. In 
the right eye the pupil was round, it 
dilated well under cycloplegia, and re- 
sponded to light, in accommodation, and 
convergence. The media were clear. The 
fundus was myopic and showed pallor 
of the disc. The patient was given a pre- 
scription of — 18.50D. sph. =C= — 2.50D. 
cyl. ax. 180° for the refractive error in 
his right eye. 

Externally the left eye was negative. 
The pupil was fixed and occluded, but 
reacted slightly to light. The lens was 
cataractous, and the fundus was not seen. 

Discission was atteraped. The lens 
could be moved, but could not be cut 
through. The findings were similar to 
those in his twin brother’s eye, and fur- 
ther surgery was not done. This boy got 
along well until November 2, 1942, when 
his father stated that he suddenly lost his 
sight in the right eye. When seen, the 
pupil was dilated, but reacted. He had 
light perception, but no light projection. 
There was a nearly complete detachment 
of the retina from the 1- to the 6-o’clock 
position temporally, involving the macula 
and most of the disc. The vitreous was 
hazy. The prognosis was poor. 

Reattachment was attempted on No- 
vember 6, 1942. One month after dismis- 
sal from the hospital the patient could see 
moving objects. There was some reat- 
tachment, but the vitreous was so cloudy 


that the fundus could not be seen well 
enough to undertake further operative 
procedure. 

Albert M., last seen here on August 20, 
1943, had slight light perception, but no 
light projection. The lens was hazy and 
there were posterior corneal opacities. 
The vitreous was cloudy and the fundus 
was not seen. 

The boys are now mentally alert and 
in good physical condition. They have 
been sent to the State School for the 
Blind for instruction. 

In view of the findings in the mother’s 
case, the conditions were undoubtedly 
congenital and probably inherited. There 
is no hope of vision in the eyes with the 
congenital cataracts, which probably have 
a congenital degeneration as well. The 
prognosis for the myopic eyes is poor, as 
this condition is, no doubt, due, in part, 
to a defect in the germ plasm. It may 
result in a detachment of the retina in 
the twin Elmer M. as it did in his broth- 
er’s case, although his myopia. is not so 
great. 

Quahi and Ramstad Clinic. 


A MODIFIED FILM ADAPTER 
FOR RETINAL PHOTOGRAPHY* 

Ferdinand L. P. Koch, M.D., and 
Arthur F. Williams 
Saint Paul 

Those who prefer the bantam film 
pack for photography of the human eye- 
grounds, whether for color or for black- 
and-white delineation, have been com- 
pelled of necessity either to design their 
own film carriers or to rely on the Rollex 
adapter^’® (figs. 1, 2, 3). The expense 
of the former commonly does not justify 


*From the Department of Ophthalmology 
and Otolaryngology, The Medical School, The 
University of Minnesota, Minneapolis. 
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Fig. 1 (Koch and Williams). Rollex adapter 
in place at end of tube in plane of photographic 
layer with focusing eyepiece of Zeiss-Norden- 
son retinal camera above. 

the results obtained, while the latter pos- 
sesses inherent vagaries that are directly 
attributable to the lack of sturdy preci- 
sion construction. The hinged outer shell, 
or housing, usually gives satisfactory 
service, but the inner film holder proper, 
which is removable from the housing, has 


several faults each of , which may be re- 
sponsible for, or is causal to, the tearing 
of the film strip and the subsequent loss 
of the exposures made. 

The unmodified body, or holder, or the 
adapter is simple in design and construc- 
tion : Each of two light metal rollers 
situated close to the base at each end is 
maintained in position by means of 
permanent insertion of the roller ends 
into a depressed axle hole on each side 
of each end of the base of the holder; 
however, these rollers unfortunately are 
not cushioned either by bushings or bear- 
ings. This lack results, in a gradual and 
irregular enlargement of all four axle 
holes as the adapter continues in use. 
This, in turn, causes irregular alignment 
and subsequent eventual tearing of the 
film strip. 

The holder, as well as its two parallel 
vertical sides, is stamped from thin light 
metal approximately 0.5 mm. in thick- 
ness. The sides arise from the flat base 
at an angle of 90 degrees and the film 
itself is so maintained in the holder that 
the metal roll, or spool, pn which the 
film is packed is positioned just above 
but slightly inward from each of the two 
rollers over which the film travels. The 
film is brought around underneath the , 
holder so that the free end can be carried 



' Fig. 2 (Koch and Williams). Rollex adapter housing fo left and film holder proper to right. 
Fig. 3. Detail of film holder of Rollex adapter showing empty bantam spools with reducing studs, 
at each end of each spool. Hand-turning key is seen at lower right-hand corner of holder. 


' NOTES. CASES,” INSTRUMENTS 


up and forward and locked into the for- 
ward spool the rotating movement of 
which is initiated and controlled by a 
small, hand-turning key. The -latter can 
rotate only in a counter-clockwise direc- 
tion. The key rarely is able to withstand 
the relatively extreme force necessary 
to effect progressive movement of the 
film when the latter is subjected to 
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shear off, and this constitutes another an- 
noying structural weakness that must be 
considered together with those already 
mentioned in designing a new film holder 
or in modifying the fairly commonly 
used Rollex adapter. 

One of us (F. K.) in conjunction with 
Mr. Kern Larkin of The Institute of 
Ophthalmology, New York City, found 



Fig. 4 (Koch and Williams). Film holder of sturdy brass construction, in place in housing. 
Bright surfaces proved to be unsatisfactory. Designed in conjunction with Mr, Kern Larkin, 
Fig, 5. Modification of film holder, or carrier, showing detail of thin spring strip above for support 
of forward spool to the right and the supporting hooked loops for the rearward spool to the left. 
These new parts ordinarily are blackened with dull lacquer but they are shown here in white for 
clarification. 


stresses occasioned by irregularities of 
the holes in which the rollers turn on 
their axes. The film spools are seated in 
small stamped-out grooves that do not 
permit of their easy rotation. The for- 
ward spool locks into position by means 
of resistance furnished by a very weak 
spring seat at the end of the spool oppo- 
site the turning key. 

The holder accommodates 127 film 
without the use of studs, as Bogart^ re- 
cently has pointed out; however, when 
3 5 -mm. film is to be used it is always 
iiecessarj^ to insert studs, or reducing 
ends, at both ends of each spool. These 
studs carr}' small, protruding restraining 
pins which are received into the ends of 
lengthwise open slots in the spools, but 
these pins not infrequently break or 


it expedient, several years ago, to con- 
struct a film holder that appreciably in- 
creased spring-seat resistance and pre- 
vented slipping of the forward, or acti- 
vating, spool while undergoing rotation 
(fig. 4). This greatly reduced the loss of 
film from mechanical disabilities but, 
since greater strength had been obtained 
b}' the use of a heavy, rigid brass base, 
another difficulty arose ; It was not feasi- 
ble to effect a properly dull patina or to 
oxidize inexpensively the gleaming brass 
surface. Painted finishes tended to flake 
and chip. It became necessary to develop 
an entirely new table of amperage and 
exposure values because the antihalation 
properties of the color film were not al- 
ways sufficiently adequate to obviate 
retroillumination from the underlying 
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brightly reflective surface of the new 
holder. 

It seemed desirable, then, to incorpo- 
rate these same features of sturdiness 
into the base supplied as an integral part 
of the Rollex adapter. This we believe we 
have accomplished without the use of ad- 
ditional important metallic materials and 
without increasing appreciably the weight 
of the device ; nor have we sacrificed the 
blackened, or oxidized, surfaces of tlie 
original holder proper. The changes may 
be effected in any even only modestly 
equipped instrument shop. 

Our modifications have been effected 
by drill-punching into previousl}' deter- 
mined positions six to eight small, addi- 
tional pieces of metal five to seven of 
which, respectively, may be fabricated 
from any light-weight alloy at hand but 
one of which should be tempered ferrous 
metal since it is utilized as a spring strip. 
The latter is patterned to comma-shape to 
form a rearward rectangular base and a 
flat, ovoid, spatulate forward end. Onto 
the inner surface of this ovoid end there 
is rivet-mounted centrally a small, 
rounded nubbin, 5 to 6 mm. in height. 
This snugly receives the open end of the 
film spool opposite the turning key and 
takes the place of one of the reducing 
studs previously mentioned. The ovoid, 
forward end of the spring strip narrows 
downward and backward at a 20-degree 
angle into a continuation of the strip the 
bottom edge of which closely juxtaposes 
the inner surface of the base,of the holder 
proper. The outer surface of the rear- 
ward end of the strip is applied to a 
small, flat, rectangular metallic block 
which, after riveting, holds the strip 3 
mm. inward from the lower inner sur- 
face of the side of the holder. This posi- 
tion is permanently secured by through- 
and-through punch-riveting the strip, 
block, and side of the holder. The for- 
ward end of this spring then is free and 


elevated and parallel to the side of the 
holder, so that the forward spool rotates 
easily against the firm resistance offered 
by the unanchored spatulate end of the 
spring strip (fig, 5). It is necessary, how- 
ever, to interpose one reducing stud be- 
tween the socket of the turning key and 
the end of the film spool itself. 

The rear spool is held securely in place 
b}’’ punch-riveting a curv'ed, hooked piece 
of metal onto the upper inner surface of 
the rearward one third of each vertical 
side of the holder. These two small pieces 
are so fashioned as to provide a forward, 
flat rectangle from the rear end of each 
of which there stems a rigid strip that 
curves progressively backward, inward, 
downward, upward, and then forward to 
form a loop to receive the ends of the 
film spool when the latter is brought 
downward and backward from slightly 
forward and above to be inserted into po- 
sition as described (fig. 5). This modifi- 
cation for receiving the rearward spool 
obviates the use of the two reducing studs 
previously employed. This decrease in the 
number of moving parts further adds to 
ease of operation. 

It is desirable in some of the Rollex 
models, in addition to the above modifi- 
cations, to rivet a thin metallic strip along ' 
each side of the bottom 'surface of the 
holder itself. These strips, of necessity, 
will vary slightly in length, breadth, and 
width, but their proper placement has the 
advantage of providing an exactly meas- 
ured surface track for the guidance of 
the confined film strip as it progresses 
from the rear, or second and packed 
spool, to the - forward receiving spool 
along the bottom aspect of the holder 
proper; furthermore, it also aids in pre- 
venting the metal rollers from becoming 
so axle-worn that they would rotate ir- 
regularly. 

Park Avenue, New York. 
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REFRACTION CLINIC* 

Discussion by Albert -E. 

Sloane, M.D.'*' 

Boston, Massachusetts 

Case 1 

A three-year-old girl, in whose left eye 
there had been about 10° of esotropia for 
distance and near, during the past eight 
months, was presented for examination. 

Examination 

Under atropine, she would accept O.D. 
-1-2.50D. sph. ; O.S. — 3.50D. sph. =C= 
-2.50D. cyl. ax. 180°. 

What should be done in this case? 

Discussion 

Can the squint be explained on the 
basis of excessive accommodation? We 
know that accommodation cannot occur 
in one eye without being expended in 
equal amount in the other. If a child 
fixates with the hyperopic eye, accom- 
modation will be required, and it is not 
unlikely that this accommodation will 
cause an over-convergence effect or 
esotropia. 

The fact that the hypermetropia is not 
high ( + 2.S0D. sph.) and yet is capable 
of producing a squint, is explained by 
the fact that the vision in the left eye is 
relatively poor. Therefore, little fusion 
amplitude can be present to offset or neu- 
tralize tlie over-convergence response. 

* From the House Officers’ Teaching Clinic, 
AlassachuscUs Eye and Ear Infirmary. 

' Director of Department of Refraction. 


Thus, for all intents and purposes, the 
squint must be evaluated essentially in 
terms of the right eye. 

Treatment 

For immediate treatment it is well to 
consider this case as one of potential ac- 
commodative esotropia. In that case, we 
should fully correct the hyperopic error 
in die right eye to suppress all excessive 
accommodative effort. The left eye 
should be corrected for another reason: 
to improve the visual acuity as far as 
possible by sharpening the focus on the 
retina. However, we must be careful not 
to correct the myopia so fully that ac- 
commodation will become necessary, 
since at this stage we are attempting to 
suppress accommodative activity. 

For this reason I would suggest cor- 
recting the astigmatic error, but well 
undercorrecting the spherical error O.S. 
and fully correcting O.D. Prescription : 
O.D. -h2.50D. sph.; O.S. — 1.50D. sph. 
=0= — 2.50D. cyl, ax. 180°. Assuming 
that this would make the eyes straight, 
one could then attempt to improve vision 
in the left eye further by prescribing 
amblyopic exercises for the near vision: 
coloring pictures, and the like. 

I do not believe we can hope for full 
binocular fixation with all refinements in 
view of the high difference in refraction 
(antimetropia.) 

In the event the squint was not cor- 
rected by this method, one would prob- 
ably resort to surgery. This should be 
postponed until it has been proved that: 
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1. Glasses do not help. 2. A resultant 
exotropia is not too likely to occur (be- 
cause there will be more divergent effect 
as the head grows in size). 

Questions 

House Officer: Is it not true that many 
children of this age have latent h 3 '^per- 
metropia (+2.S0D.) without a squint? 

Dr. Sloane: It is true that this amount 
of latent hypermetropia is a common find- 
ing, but in this cliild the binocular status 
of vision has already been handicapped 
by the high anisometropia, so that there 
is not an adequate desire to use both e)"es 
together to hinder or restrict an exces- 
sive reaction on the part of convergence 
to accommodation. 

H. O. : Would you not expect the 
myopic left eye to be an exotropic eye 
rather than in an esotropic position ? 

Dr. S : In this situation, tliere are two 
reasons that prompt an esotropic position 
for the left eye rather than a divergent 
one : 

I. It is not the error of the eye itself 
that determines the position, but 
rather the demand on accommoda- 
tion and the indirect demand on con- 
vergence. In this case, although the 
left eye is myopic, the demands on 
accommodation are made by the 
right eye, which is hyperopic, and 
the same amount of accommodation 
that goes to the right eye is also 
going to the left eye. 

2. The orbit in a child under five tends 
to direct an e 3 ’-e that is not in use to 

■ a convergent deviation; Later the 
orbits tend to produce a diver- 
gent position in an unused eye. It is 
this transition from the convergent 
to a divergent direction that is fre- 
quently responsible for neutralizing 
a convergent squint, and it is to 
this sort of situation that one refers 


when he says, “My son grew out of 
his cross-e 3 'es,“ 

H. O. : Would it not be feasible to 
occlude the right eye and build up vision 
in the left e3^c with a proper glass and 
then full 3 ’^ correct both eyes to em- 
•metropia and train fusion at that time? 

Dr. S : Theoreticall 3 ’’ one could equalize 
the retinal images with a correction, but 
we could not know until the child is older 
how much his visual acuit 3 ’^ improved, 
and, in the meantime, we may be exposing 
him to a handicap through not using his 
better e 3 'e. For practical purposes it would 
be best to allow him to see well with his 
right eye, correct his strabismus if pos- 
sible with glasses, and improve the 
ambl 3 'opic left e 3 'e by ambh’opic exercises 
for near. 

Case 2 

A woman, aged 42 years, reported for 
examination, complaining of difficulty in 
seeing at near. She was wearing; O.D. 
'+4.00D. sph.; O.S. -f4.00D. sph. Urn, 
corrected vision in each eye was 20/200. ' 
With a +4.50D. sph. for each eye, vi- 
sion was 20/20. Add. -h0.7SD. sph. 
Wells I. With these lenses vertical and 
horizontal orthophoria was present. 

Discussion 

Obviously the S 3 ’’mptoms are referable 
to the combination of her requiring a 
greater plus value for distance and -the 
onset of her presbyopia. The question 
that we are to decide is whether or not 
bifocals are indicated. People who have 
never worn bifocals before usually find 
it difficult to make the adjustment. More- 
over, bifocals have certain objectionable 
features ; such as, implying old age. (This 
is an important objection for many peo- 
ple.) Furthermore, at best, bifocals repre- 
sent a compromise so that certain areas, 
of the field have their clarity sacrificed in 
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the interest of the reading portion. On 
the other hand, there are definite advan- 
tages to bifocals, since they make im- 
mediately available a near and far cor- 
rection without necessitating a change of 
glasses. Another factor favoring the pre- 
scription of bifocals here is that it is 
easier to get used to a weak segment 
(+0.75D.) than a stronger one. 

I have found that bifocals are best 
tolerated when that situation is present 
where one cannot read at all with the dis- 
tance glasses and yet can read through the 
reading segment. In other words, the pa- ' 
tient has no choice as to which portion 
of the ^ass he must use in order to read. 
In cases where only a weak addition (like 
+0.75D.) is required for the near cor- 
rection, the patient is usually able to read 
everything except fine print with the dis- 
tance lenses. It is true that this abilty to 
read with the distance lens cannot be 
maintained, nor is it always comfortable, 
but for purposes of transient vision it 
suffices. Thus this patient with her glasses 
made up as bifocals would be able to read 
through her distance glass, but be able to 
read still better through the bifocal seg- 
ment. The difference between the distance 
and near segments therefore is not one 
of being able or not being able to see, but 
simply of seeing more clearly through the 
“add.” Since for most purposes fine near 
vision is not requisite, the patient will not 
know whether to look through the seg- 
ment, which is uimatural, or through the 
center of the glass, which is more natural. 
It is preferable to correct the vision for 
such eyes in the following ways : 

Solution 1. Prescribe the full distance 
correction in single-vision lenses. These 
would ser\'e for all ordinary work since 
distance vision will be good, and a person 
aged 40 j'cars has about 3. SOD. of accom- 
modation -to help for most near work. 


In addition, -give her the correction for 
near vision, also in a single-vision lens, 
for prolonged near work, I like to refer 
to this latter as a “library spectacle.” 

Solution 2. Order a distance glass in 
single-vision lenses and order for near 
work a bifocal. Wear the bifocal only 
for reading ; this allows the person to get 
used to the bifocals gradually, subjecting 
him to none of their disadvantages. They 
later may be used entirely if the patient 
wishes. 

3. Order bifocals where the occupa- 
tion of the person is such that the most 
precise near vision should be available as 
well as the most precise far vision at the, 
same time. 

Questions 

House Officer ; What is the weakest bi- 
focal stren^h (presb3''opic add) that you 
would order ? 

Dr. Sloane ; I usually start with 
-hi. SOD. sph. add. I occasionally pre- 
scribe + 1.25 add and onty in unusual 
situations do I order less as a bifocal add. 

H. O. : How does method 2 help solve 
the problem ? 

Dr. S. : In the first place, the patient is 
going to wear the bifocals only for read- 
ing. Here you require precise vision, and 
the person will easily be able to tell 
through which section of the glass . she 
reads more comfortably. She will also 
have the opportunity gradually to accus- 
tom herself to other problems encoun- 
tered in the use of bifocals. People of 
this age find it difficult to appreciate that 
their near vision should be different from 
what it was just a few year ago, and it is 
much easier to allow their reading glasses 
to bring home to them this fact than to 
talk them into wearing bifocals for 
constant use. 

243 Charles Street. 



SOCIETY PROCEEDINGS 

Edited rv Dr. Donald J. Lyle 


ROYAL SOCIETY OF MEDICINE 
Section of ophthalmology 
October 9, 1942 
Mr. Frank A. Juler, chairman 

Abstracted by permission from the 
Proceedings of the Royal Society of 
Medicine (Section of Ophthalmology), 
volume 36, page 11. 

Recurring juvenile vitreous hemor- 
rhage 

Mr. Frank A. Juler said that the con- 
dition known in this country as Eales’s 
disease was first described in 1880. 

A summary of the literature and a de- 
scription of the disease were given in 
1932 by H. P. Hutchinson. Since that 
date there have been few references to it 
here, but on the Continent and in America 
it has received some attention. 

Hutchinson (1932) concluded (1) that 
no constitutional disease is usually pres- 
ent, but often some measure of lowered 
vitality seems to exist, (2) that there is 
no satisfactory evidence that tuberculosis 
is a cause, (3) that the disease is probably 
due to a deficiency in some blood con- 
stituent or to the presence of some toxic 
product causing damage to the capillary 
endothelium with resulting diapedesis. 
He mentioned, too, a possible vitamin de- 
ficiency allied to scurvy, although no 
symptoms of scurvy except epistaxis 
have been noticed. 

Lawson (1935), in a discussion on dis- 
eases of the blood, stated that Eales’s dis- 
ease was characterized by a marked in- 
crease in the coagulation time of the 
blood. Mr. Juler said that he had not 
been able to find any confirmation of this 
nor had his own observations shown that 


this was true. As Hutchinson says, “De- 
ficiency in calcium, prolonged bleeding 
time, and delayed coagulation seem, to be 
ruled out in almost every case in which 
these points have been investigated.” 

R. T. Paton (1938) described five 
cases, and concluded that the condition 
was always traumatic, toxic, or infective. 

Jeandclize and Drouet (1936) attrib- 
uted the disease to an endocrine defect. 
They asserted that there was a condition 
of hj^perpituitarism which might be either 
primar)’- or secondary to hyper- or hypo- 
th)'^roidism or to a dysfunction of the ad- 
renals or gonads. Its presence was shown 
by the detection in the urine of a me- 
lanosome-dispersing factor. The only 
other evidence which they gave was (1) 
a narrowing of the visual fields, chiefly 
bitemporal, amounting to 10 or 20 de- 
grees, and (2) hypertension of the retinal 
arteries. 

Recent work by Noble and others 
(1938) on the posterior lobe of the pitui-, 
tary has shown that injection of its ex- 
tract produced pressof" effects and hyper- 
glycemia, sometimes with achlorhydria 
and hyperchromic anemia, while the urine 
of the experimental animals contained 
substances producing pressor and anti- 
diuretic effects ; from a test hn the frog 
a melanosome-dispersing action is ob- 
tained. Idris Jones (1938) described a 
case in which these findings were detected 
clinically and diagnosed as due to an over- 
activity of the posterior lobe of the pitui- 
tary gland. His patient was a man, 26 
years old, and the disability lasted only 
a few months. There was no vitreous 
hemorrhage. 

Dax (1938) reported the presence of a 
melanosome-dispersing substance in the 
blood and urine of eight adult mentally 
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defective patients with retinitis pigmen- planation which was strongly supported 

tosa. Idris Jones said that he would hesi- by Axenfeld, Stock, and^others. He ro- 
tate to sa)'^ that this substance is path ogno- fers also to Marchesani s theory that 

monic of hyperpituitarism, but should Eales’s disease is a manifestation of 

there be other evidence of -excessive pitui- Buerger’s disease (thrombo-angiitis ob- 

tary action, then it could be used as a con- literans) . Marchesani’s patients had cir-- 

firmation. culatory disturbances varying from a 


McArevey and Somer\dlle-Large (1939) 
reported two cases of Eales’s disease in 
which there was a low excretion of vita- 
min C in the urine; neither patient had 
suffered a relapse since that diet was aug- 
mented. The period of freedom from 
recurrence was, however, not stated. Sev- 
eral observers, including Hutchinson 
( 1932) have suggested that some deficien- 
cy condition may be present in this dis- 
ease, and the above observations invite 
confirmation. 

Harris (1940, 1942) recently found 
that school children showed a low level 
of vitamin C at the end of the winter, and 
that the present average was lower than 
in a pre-war period. 

The symptomatology of severe vitamin- 
C defect was described by Crandon 
(1940). 

These researches indicated that ascor- 
bic acid is stored in the body, and that a 
high blood and urine content was found 
only after saturation had been reached. 
The determination of the body content, 
therefore, requires more than a simple 
estimation of the amount of vitamin C 
in the urine or plasma. 

In the cases reported by Mr. Juler no 
investigations were made on this possi- 
bilit)’’, though from clinical experience 
during two )'ears of war it did not appear 
that Eales’s disease was on the increase, 
as one would expect if an ascorbic-acid 
deficiency of a mild type were in some 
way a factor. 

In “Modem trends In ophthalmolog)'” 
(Ridley and Sorsby, 1940) Redslob em- 
phasizes the presence of an actual peri- 
phlebitis of a tuberculous nature, an ex- 


simple sensation of cold to a spontaneous 
gangrene of the extremities. Kokott 
(1935) investigated five cases; no evi- 
dence of Buerger’s disease was discov- 
ered, nor had any symptoms of this kind 
been detected in the cases observed by Mr. 
Juler. 

Duke-Elder (1940) stated that Eales’s 
disease was the commonest type of tuber- 
culous periphlebitis, but that it may also 
occur as the result of septic foci, Buer- 
ger’s disease, helminthiasis, delay in blood 
coagulation time, endocrine defects, and 
calcium deficiency. “The main feature in 
most cases is the normality of the gen- 
eral metabolism.” 

With regard to tuberculosis, the ab- 
sence of clinical evidence in most cases is 
definite, but cases in which there were ac- 
tive pulmonary lesions were reported by 
Bonnet, and others (1936), and Kokott 
(1935), while Somerville-Large (McAre- 
vey and Large, 1939) saw three cases of 
Eales’s disease with old-standing tuber- 
culous lesions in the hilar glands. Micro- 
scopic examination was not possible, but 
Fleischer in an excised eye found a single 
focus of inflammation in the eiliary body, 
hemorrhages along the retinal veins and 
on the retinal surface, with tuberculous 
nodules in the venous walls. Gilbert 
(1935) found tubercle bacilli in a nodule 
in the wall of a vein ; the eye had been 
excised for secondary glaucoma in a 
young man suffering from severe pul- 
monary tuberculosis ; it was not a typical 
case of Eales’s disease but it proved that 
tuberculous periphlebitis does occur. 
From Mr. Juler’s personal observations 
the appearances in the fundus are in the 
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most cases obscured by the grossness and 
density of the vitreous opacity, but in 
some of the less-severe attacks it is pos- 
sible to see the apparent origin of the 
hemorrhage and in others a residue can 
be seen when the hemorrhage has cleared. 

Mr. Juler presented eight cases in 
which there was a striking absence of any 
tangible general disease, except in one in 
which there was a chronic osteomyelitis 
of the great trochanter. 

In no case was any evidence of tuber- 
culosis obtained. This was in contrast to 
the findings in a recent study of chronic 
iridocyclitis (Brooks and others, 1940) 
in which clinical or radiologic evidence 
of tuberculosis elsewhere in the body was 
present in 25 of the 40 patients. Another 
negative feature was the absence of any 
general tendency to phlebitis or venous 
thrombosis. 

On the contrary, all the patients except 
the one with bone disease were physically 
and mentally in good health. Possible 
sources of sepsis, such as tooth or ton- 
silar pockets, were not found during 
routine examination. Investigations con- 
cerning a possible hyperpituitarism and 
vitamin deficiency had not been carried 
out. In only one case was the blood pres- 
sure above the normal for the age of the 
patient ; there was no increase in the color 
density detected in the routine blood 
counts, such as might have been found if 
a posterior-lobe hyperfunction had been 
present. 

In three of the series of eight cases, 
iridoc)^clitis was present and foci of 
choroiditis were found in one other. The 
iridocyclitis was nonrecurring and for the 
most part of a mild type. 

The ophthalmoscopic study of this se- 
ries suggested that in many the hemor- 
rhage. occurred from one or more 
branches of a retinal vein, and that re- 
currence may have derived from the same 
site, leaving little residue be3mnd a twist- 


ing and kinking of the vessel, sometimes 
associated with a localized traction for- 
ward of the retina. It has been recorded 
by several observers that occasionally no 
change can be found in the fundus after 
the vitreous has cleared. This has led to 
the suggestion that a diapedesis rather 
than a loss of continuity supplies the ac- 
tual hemorrhage. 

Although some eyes are undoubtedly 
badly damaged, the majority retain good 
vision. In many of the cases reported in 
the literature and in those which form the 
basis of this report, hemorrhages do not 
recur after a varying period. In Hutchin- 
son’s cases (1932) this was from six 
months to four years. 

Of the cases reported by Mr. Juler, 
only one had been watched a sufficient 
length of time to be certain that there was 
no further danger. In that patient, seven 
years had elapsed since the last hemor- 
rhage, which was one of five over a pe- 
riod of three years. In another, the right 
eye had many relapses over a period of 
five years, finishing with an iritis, and 
has been free for 13 months. His left 
eye had suffered several hemorrhages 
during a period of 11 months and has 
been free for 8 months. Two others have 
been free for eight months, one after five 
hemorrhages in j'ears, a second after 
four hemorrhages in 1 years. The inter- 
vals between the attacks vary from a few 
weeks to three years, but the average is 
approximately nine months. 

One may conclude that in the great ma- 
jority of attacks the visual acuity is only 
temporarily impaired, but that there is 
always danger of a serious attack during 
the period of susceptibility. Even after 
these severe attacks the eyes have a fair 
chance of good recovery. 

Treatment consists of complete bed rest 
for a few days at the onset, in order to 
help clotting at the site, of the rupture. 

None of the coagulant drugs appears 
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to be of any value. Intravenous injections 
of calcium gluconate and chloride in;one ' 
of Mr. Juler’s cases were not -followed 
by any shortening of the coagulation time. 
In the same way hemoplastin and vitamin 
K cannot be expected to be of value. The 
hemorrhage is not due to any deficiency 
in the coagulation power of the blood, it 
must be due to the local lesion in the ves- 
sel wall. 

The general well-being of the patient 
is most important. The ideal is a sheltered 
life, with plenty of sleep, good food, and 
gentle exercise. In the background is the 
prevention of recurrences. The periphle- 
■ bids or perivasculitis in the area con- 
cerned is usually of a mildly infective na- 
ture, but any definite focus may require 
radical treatment. Apart from this, it may 
be well to attack the infection by general 
empirical means, such as protein-shock 
therapy by means of the intravenous in- 
jection of T.A.B. vaccine. Such treatment 
might stop further infection, although it 
need not be expected to strengthen the re- 
sistance of weakened walls. 

The other possibilit}’’ of stopping recur- 
rences is by diathermy. In his Bowman 
lecture, Weve (1939) pointed out many 
uses for the high-frequency treatment, 
and in certain cases of Eales’s disease it 
might be suitable to application. The pa- 
tients in some of Mr. Juler’s cases ap- 
peared to have bled from the same vessel 
on succeeding occasions. It would seem 
justifiable to produce a reaction over the 
area affected so as to include the “phle- 
bitis sector” in the ensuing scar. A surface 
application would suffice, and if it were 
within 14 mm. of the limbus the ensuing 
defect in the visual field should not be 
large. 

The treatment of vitreous hemorrhage 
is uncertain if the hemorrhage is very 
great. The clearing does not seem to de- 
pend on age, for, klr. Juler states, he has 


seen an improvement of vision from the 
perception of hand movements to 6/18 
in three weeks’ time'in a 67-year-old wom- 
an who had a mild degree of hyperten- 
sion. 

Organization of vitreous hemorrhage 
by endothelial proliferation frequently 
does occur, and the pathology of forma- 
tion of blood cysts in the vitreous was re- 
cently demonstrated by Wolff before the 
Ophthalmological-'Society of the United 
Kingdom. Once these fibrous walls and 
bands have developed, they will remain, 
and indeed detachment of the retina is 
known occasionally to result. 

In the present series vitreous aspira- 
tion has been used on one occasion only, 
and with a resulting iritis and detachment 
of the retina ; however, in the treatment of 
traumatic vitreous hemorrhage it is cer- 
tainly useful. With a preliminary surface 
diathermy at the site of the puncture, the 
danger of hemorrhage is reduced, while 
detachment should not occur if the punc- 
ture is made at the “site of election” — 
namely, the pars plana — at a point 6.5 to 
7.5 mm. from the limbus. 

With such precautions, in the treatment 
of vitreous hemorrhage from pathologic 
causes there should also be some improve- 
ment. 

As an alternative to aspiration Weve 
(1939) has suggested diathermic punc- 
ture of the sclera following a local surface 
coagulation ; if necessary, a certain 
amount of fluid can be sucked or pressed 
out. It is indicated after traumatic or 
operative hemorrhage, and in vitreous 
opacities due to chronic inflammation. 

Other methods of treatment for the 
clearing of severe hemorrhage are: (1) 
short-wave diathermy, (2) subconj'unc- 
tival or retro-orbital injection of hyper- 
tonic saline. The latter is probably of no 
value, whatever, except for psychologic 
reasons. 
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NEW YORK SOCIETY FOR 
CLINICAL OPHTHALMOLOGY 

November 2, 1942 

Dr. Isadore Givner, presiding 

Exhibit on neuro-ophthalmology 

Dr. Donald J. Lyle presented an 
exhibit that illustrated graphically the 
effect of brain diseases on the eyes. The 
diseases studied included neoplasms, dis- 
eases of the blood vessels, and various 
types of inflammations. 

Retinal chronaxia in health 

Dr. Benjamin Friedman presented a 
paper on this subject which will be pub- 
lished in this Journal. 

Relationship of the cerebrospinal- 
fLuid system to ophthalmology 

Dr. Donald J. Lyle outlined the em- 
brjmlogic development of the brain, in 
which the neural tube undergoes vesicula- 
tion in the parts of greatest growth. These 
vesicles, which are called ventricles, are 
joined, and through them the cerebro- 
spinal fluid passes, finally to reach and 
bathe the cerebral surface. The ventricles 
are molded by central visual paths and 
other ophthalmologic structures which are 
frequently implicated in lesions of the 
cerebrospinal-fluid system. 

Hydrocephalus, caused by an excess of 
production of cerebrospinal fluid, a defect 
in absorption, or a blockage of its flow by 
tumors, inflammations, ■ blood clots, or 
other causes, frequently produces choked 
discs, visual-field changes, and involve- 
ment of the sensorj'^ and motor nerves to 
the ej^es and adjacent structures. 

Lesions in the temporal and occipital 
horns of the lateral ventricles frequently 
produce visual-field changes by implicat- 
ing the optic radiations. Lesions involving 
the third ventricle frequently affect the 
optic tract and chiasm at the anterior end, 


which affection may be due to a blockage 
of the aqueduct of Sylvius at the posterior 
end. 

The nuclei of the nerves to the eye 
muscles are subject to lesions in the aque- 
duct of Sylvius and the fourth ventricle 
as they lie in the ventricle wall. 

The emerging nerves in their course 
through the subarachnoid spaces from the 
brain or brain stem to the orbits may also 
be affected by inflammation and pressure 
from tumors, blood clots, and other 
causes. 

The cerebrospinal-fluid system in its 
relationship to neuro-ophthalmology is of 
paramount importance, and clinical oph- 
thalmologists should have a working 
knowledge of this subject. 

Discussion. Dr. Alfred Kestenbaum 
stated that the dura is partly divided into 
two layers, a parietal and a visceral one. 
Three intermeningeal spaces may be thus 
differentiated; (1) the subarachnoid 
space between the pia and the arach- 
noidea; (2) the subdural space between 
the arachnoidea and the visceral dura; 
(3) the “epidural” space between the 
visceral and the parietal laj^er of the dura. 
In the spinal canal there are, as a matter 
of fact, these three well-separated spaces. 

In the skull the subdural space is nor- 
mally only a virtual one. The subarach- 
noid space is known as the cisternae — as, 
for example, the cisterna of the optic 
chiasm — and is filled with cerebrospinal 
fluid. The intracranial part of the optic 
nerve, the chiasma, and the optic tracts 
run through the subarachnoid space as do 
all large basal arteries, except the internal 
carotids. In contrast to the arteries, the 
entire venous system — the sinus at the 
convexity as well as the system of the 
cavernous sinuses— -lies in the “epidural” 
space. The cavernous-sinus system and 
the hypophysis are separated by the 
visceral dura from the optic chiasma. 
This has the following significance; the 
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so-called intracranial pressure is present 
only in the subarachnoid space and within 
the brain. The venous-sinus system, how- 
ever, situated in the epidural space, is 
protected by the dense dura ; the pressure 
on the venous vessels is therefore 'more 
independent of the intracranial pressure 
(Sabanski). Otherwise in instances of 
highly increased intracranial pressure the 
blood from the orbit could not enter the 
skull at all. Therefore Sabanski, who 
found the diastolic pressure in the retinal 
veins (measured by Bailliart’s ophthalmo- 
dynamometry) to be almost equal to the 
intracranial pressure, had to explain this 
fact by the relation of the vein to the 
subarachnoid space in the optic nerve, 
and not by the pressure relations in the 
cavernous-sinus system. 

The difference in the pressure-condi- 
tions between the “epidural” space, in 
which the hypophysis is situated, and the 
subarachnoid space, which continues into 
the sheaths of the optic nerve, has to be 
considered in the explanation of the fact 
that tumors of the hypophysis almost 
never cause a choked disc. 

The subarachnoid space and the sub- 
dural space, but not the “epidural” one, 
continue into the optic nerve up to the 
lamina cribrosa of the disc. Therefore the 
subarachnoid space of the optic nerve is 
in open communication with the sub- 
arachnoid space of the skull, as Tsuboi 
has emphasized. The pressure in the 
subarachnoid space of the optic nerve is 
therefore almost identical with the intra- 
cranial pressure and with the pressure 
found on lumbar puncture (in the recum- 
bent position). The lamina cribrosa vir- 
tually. separates two pressure spaces : the 
intracranial (better subarachnoid) space 
and the intraocular space. If the lamina 
cribosa were a very elastic membrane, its 
position would be a direct expression of 
the relation between intracranial and 
intraocular pressure. On increasing the 


former or decreasing the latter it should 
advance ; on increasing the latter it should 
be bent backward. The small degree of 
elasticity of the lamina hinders such an 
extensive bending, but this point deserves 
attention in the explanation of many 
facts; the advancement of the lamina in 
papilledema, which Duke-Elder empha- 
sizes; the occurrence of “papilledema” 
after perforation of the eyeball ; the some- 
times observed decrease or even disap- 
pearance of an excavation in recent cases 
of glaucoma after decrease of the tension ; 
the dependence of the pressure of the 
retinal veins on the intracranial pressure 
(Baurman) ; the mechanism in primary 
optic atrophy according to Sabanski and 
Lauber. 

In conclusion Dr. Kestenbaum stressed 
the facts that (1) the orbital veins open 
into the “epidural” space, which -is rela- 
tively independent of the intracranial 
pressure; (2) the hypophysis lies in a 
“pressure-space” other than that of the 
optic pathways; (3) the lamina cribrosa 
of the disc forms a thin separating wall 
between two pressure-spaces, the intra- 
ocular space and the subarachnoid space, 
and therefore between the intraocular 
pressure and the intracranial pressure. 

Dr. Ralph I. Lloyd stated that Dr. Lyle 
had shown the importance of the ventricu- 
lar system in the diagnosis of brain condi- 
tions. Several theories have been offered 
to explain choked discs but the most 
reasonable, it seems, is Oppenheim’s. He 
claims that the fluid escape from the 
ventricles into the submeningeal spaces is 
blocked by pressure upon the narrowest 
part, the iter. Distension of the third 
ventricle ensues, producing pressure upon 
the optic chiasm immediately below. This 
pressure blocks the return flow of lymph 
along the perineural spaces of the optic 
nerves, which, in turn, inhibits the flow 
of venous blood in the optic nerve anterior 
to the bony canal where the central arter}'- 
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and vein enter and depart. Lantern slides 
were shown in support of this theory. 
The first showed a tumor of the cerebello- 
pontine angle, tumor in place, and the 
second, the effects of the pressure it 
exerts upon the cerebellum, resulting in 
marked atrophy of the lobe of the affected 
side. The next two slides showed the di- 
lated third ventricle in this case and the 
normal ventricle. The next two slides 
showed the petrous portion of the tem- 
poral bone from this case with the atrophy 
of the bone about the auditory-nerve 
entrance and also a normal petrous bone. 
Dr. Lloyd pointed out that in brain 
tumors with choked disc there is no 
great quantity of fluid escape when the 
meningeal membranes are opened. The 
pent-up fluid is in the ventricles, and a 
trocar introduced preferably into the 
extremity of the posterior horn of the 
lateral ventricle allows this to escape and 
is the usual practice in operations to 
lower the pressure. 

The pupillary reflex to darkness 

Dr. Otto Lowenstein stated that, 
until 1939, it had generally been supposed 
that the same mechanism was involved in 
the pupillary reflex to light as in the reflex 
to darkness ; that is, the response to a 
short interval of darkness of a pupil that 
has been adapted to light. In that year, 
Lowenstein and Franceschetti showed for 
the first time that the two reflexes are 
independent of one another. 

The reflex to darkness is elicited clini- 
cally by two flashlights, so arranged that 
the light from each flashlight reaches only 
one eye. After a short period of adapta- 
tion to these lights, one of them is extin- 
guished for about a second. This “dark- 
ness stimulus” produces a reaction con- 
sisting of three phases : a primary phase 
of dilation, a contraction phase which 
begins after the darkness stimulus comes 
to an end, and a third phase of redilation 


in which the normal pupil regains its 
original width. The reaction takes place 
both directly and consensually. As com- 
pared to the light reflex of the same indi- 
vidual, the dimensions of the reflex to 
darkness are considerably less. In a per- 
son, for example, whose contraction to 
light amounts to three millimeters, the 
dilation to darkness amounts to only two- 
thirds of a millimeter. During the dark- 
ness period, the reaction to darkness can 
be observed only clinically in the con- 
sensually reacting eye; pupillographically, 
the reaction of both eyes can be recorded 
during the entire period of reaction. 

In cats, the reaction to darkness is as 
great as the reaction to light. The rediicT- 
tion phase, however, is not found ; this is 
also true of , monkeys, rabbits, and 
pigeons. It is of interest that in patho- 
logic conditions in man, the phase of, 
redilation disappears more readily than 
do the other phases. 

In pathologic cases, any phase of the 
darkness reflex may be absent, inde- 
pendently of the other phases, and inde- 
pendently, too, of the reaction to light. 
For example, one might find cases in 
which good contraction is manifested in 
the light reaction but the redilation is 
inhibited, whereas the reflex- to darkness 
shows a good dilation phase, and vice- 
versa. 

A case is shown in which, after the 
surgical removal of a pinealoma, the 
light reflex was absent ; the reflex to dark- 
ness, however, was exaggerated in its 
first phase (dilation) although the third 
phase -(redilation) was absent. This 
shows dissociation of the nervous path- 
ways of pupillary control for the reaction 
to light and to darkness. We are not able 
to state the exact location of the lesion, 
for no anatomic evidence is present, but 
there must exist at least one point in the 
brain where the pathways of the two re- 
flexes are not identical. 
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Disctission. Dr. Otto Marburg gave a 
review of the pathways forjpupillary re- 
flexes. He' emphasized that the anterior 
median nucleus proper only (not the ver- 
tical limb of Edinger-Westphal’s nucleus) 
is the motor nucleus for tlie light reflex. 
Edinger-Westphal'S nucleus is a sympa- 
thetic nucleus,, and as new investigations 
with- Mettler on cyclopian brain have 
shown, no fibers from this nucleus enter 
into the oculomotor nerve. The fibers of 
this nucleus cross the side and enter into 
the tegmentum, thence running into the 
spinal cord. As for the dark reflex, the 
exact investigations of Lowenstein are 
convincing. In the retina there are solely 
cones and rods (that is, color and light 
receptors) ; there may be a receptor also 
for darkness. But in the receptor layer of 
the calcarine area there are only two 
different kinds of cells : light and color 
'receptors as revealed by investigations on 
monkeys that see by night only. (Vogt, 
Henschen’s studies on Perodicticus 
Potto.) It may be that there is a similar 
mechanism as for sleep (two different 
centers for falling asleep and for awak- 
ening), but that remains to be proved. 

Dr. Mark J. Schoenberg presented a 
series of pupillographic curves from cases 
of glaucoma. These curves brought out a 
number of anomalies some of which 
were; (1) a slight disturbance of the 
first phase and a marked disturbance of 
the second phase, (2) the second phase 
is very similar to that found in normal 
monke)'S. 

Dr. Isadora Givner pointed out the 
value of the reaction to darkness in dif- 
ferentiating Adie's phenomena from the 
Argyll Robertson pupil. There are two 
types of darkness reflex iii Adie’s disease. 
The first shows the dilation to darkness 
but no subsequent contraction and redila- 
tion. The consensual reflex to this reaction 
when the affected eye is stimulated is 
normal. When, however, the nearer nor- 


mal eye is stimulated the dilation to dark- 
ness in the affected eye is also diminished ; 
there is, as well, an absence of the con- 
traction and redilation following. The sec- 
ond type shows no reaction at all in the 
affected eye and a markedly reduced dark- 
ness dilation effect in the consensually 
acting eye. When, however, the nearer 
normal eye is studied, there is a diminu- 
tion in dilation to darkness in this eye 
and an absence of reaction in the affected 
eye. Dr. Lowenstein believes that actually 
both eyes are affected in Adie’s disease 
though one eye is outstandingly so. In the 
Arg}dl Robertson, pupil there is no 
reaction to darlcness either directty or 
consensuall)’’, whether or not either eye is 
stimulated by darkness. 

Ocular manifestations of intra- 
cranial pathology 

Dr. E. a. Spiegel discussed the local- 
diagnostic significance of visual dis- 
turbances, eye-muscle palsies, and of 
nystagmus caused by intracranial patholo- 
gy. He found, with N. Scala, that there 
is a second ty'pe of central vertical 
nystagmus, besides that seen in lesions of 
the vestibular nuclei. This second type of 
vertical nystagmus appears in the acute 
stages of cerebellar lesions, particularly in 
certain positions of the head, and is con- 
sidered to be the result of a release of 
vestibulo-ocular reflex arcs from cere- 
bellar inhibition. This result may shed 
some light upon the controversial question 
whether nystagmus occurs in cerebellar 
lesions. There seems to exist general 
agreement that cerebellar tumors or 
abscesses affecting the vestibular nuclei 
by pressure or edema may induce 
nystagmus. It is, however, a moot ques- 
tion whether nonspace-taking lesions that 
are restricted to the cerebellum may cause 
the appearance of nystagmus. Some 
authors admit this possibility, others deny 
it. The present series of experiments 
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seems to confirm the former opinion, 
since we obseiwed nystagmus in cere- 
bellar lesions with the vestibular nuclei 
and their extracerebellar pathways his- 
tologically intact. These experiments 
further showed that cerebellar nystagmus 
may escape observation if one examines 
in the normal position of the head only, 
so that the examination for nystagmus in 
cerebellar lesions should routinely include 
the observation of the eyeballs in the 
normal as well as in abnormal positions 
of the head. 

Discussion. Dr. Alfred Kestenbaum 
stated that two kinds of vertical jerky 
nystagmus are generally known. In one 
group a lesion of the region of the collicu- 
lar plate is found anatomically, in the 
other group a lesion of the superior part 
of Deiter’s nucleus. The first kind may 
be explained as a gaze-nystagmus — a dis- 
turbance of upward gaze, as paralysis of 


gaze may also occur in a lesion of the 
collicular region; the second kind may be 
explained as a central vestibular nystag- 
mus. The interesting results of the ex- 
periments of Spiegel would show the 
existence of a third kind of vertical jerky 
nystagmus as a consequence of a cere- 
bellar lesion, if such a nystagmus were 
observed clinically, too. 

Dr. Frank C. Keil stressed the im- 
portance to the ophthalmologist of Dr. 
Spiegel’s contributions pertaining to the 
central connections and pathways of the 
ocular nerves. He cited briefly a few case 
reports of lesions of the ocular nerves of 
unverified etiology and stated tliat it was 
not always possible to follow the different 
phases of ocular palsies, as the true cause 
of a lesion may become manifest only 
months or years later. 

Jesse M. Levitt, 
'Secretary. 
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THE OPHTHALMOLOGIST’S 
ROLE IN THE PROGRAM 
FOR THE PARTIALLY 
SEEING CHILD 

The book by Winifred Hathaway on 
“Education and health of the partially 
seeing child” is reviewed in this issue of 
the Journal. The program is in its in- 
fancy, not having been initiated in the 
United States until 1913. Only a small 
part of the estimated 50,000 eligible chil- 
dren. have as yet been enrolled in sight- 
saving classes. There has been a diversity 
of opinion as regards the amoimt of vi- 
sion desirable for enrollment in this pro- 
gram, the upper limit of acuity in some 


states being 20/70 whereas in others it is 
as low as 20/200 in the better eye with 
suitable glasses. Only the phases of this 
subject referred to in the title of this edi- 
torial are here considered. 

The ophthalmologist enters into the 
picture in two different roles. He is pri- 
marily the most important factor in the 
selection of pupils for these classes. Sec- 
ondarily, his must be the continued super- 
vision of the patients if they are admitted 
to the classes. Superficially the task of se- 
lection and bringing about the inclusion of 
the desired children into sight-remedial 
classes seems simple. Actually, however, 
this is not the case, there being an inher- 
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ent disinclination on tlie part of the par- 
ents to have the child segregated in any 
manner from his fellows, to say nothing 
of the mechanical difficulties of transpor- 
tation and added expense. From the doc- 
tor’s standpoint it is important that he 
shall be convinced of the value of these 
sight-conservation classes or he will make 
a poor salesman. 

The first screening must usually be 
done in the schools. This requires the edu- 
cation of school personnel or of the school 
physician in the matters of vision taking 
and of the significance of sight-conserva- 
tion classes. After defective vision is 
found the child is usually referred to a re- 
fractionist. In some places this must be a 
physician, but in others optometrists arc 
acceptable to the school boards. Whatever 
the instructions, parents often take their 
children to optometrists, so that tliey also 
must be aware of the sight-conservation 
program and of its merits. 

It is advisable to be prepared to combat 
parental objections, which are almost sure 
to arise, by elimination of the probable 
points at issue in advance. For example, 
the child should not be segregated com- 
pletely from his fellows, but should recite 
as much as possible with his own class 
and be in the special classroom only for 
those studies to which conservation of 
eyesight especially pertains. For athletics 
and other rionsight-taxihg pursuits these 
children should be with their classmates, 
since it is important that they do not get 
the point of view that they are handi- 
capped and segregated. In this regard it 
is vital that children with defects other 
than ophthalmic be not included in these 
groups. For example, it is never wise to 
send the mentally defective child to such 
a class merely to get him out of the way 
because he is a nuisance in the normal 
group. 

Transportation is a real problem. In 
order to accompany the younger child it 
is sometimes possible to have an older 


child transferred (0 a school in which 
there is a sight-.saving class for the young- 
er child with defective vision. In some 
cities school busses arc available. The ex- 
pense, if it cannot be borne by the fainilj', 
should be provided for by the city, 

Evciydhing should be done to take away 
any possible stigma connected with enroll- ■ 
ment in these classes. The ophthalmolo- 
gist should know of the program in his 
own community and be interested in see- 
ing that it is being conducted in as intelli- 
gent and efficient a manner as possible. 

Regarding the question of what chil- 
dren should be enrolled in the classes, it is 
relatively simple to ascertain the best vi- 
sion with glasses. But there is a diver- 
gence of opinion regarding such matters 
as myopia. Many doctors believe that the 
child with marked m3’’opia should be in a 
conservation-of-sighl class, irrespective 
of whether the vision is below that of the 
allowable limit in his community or not; 
whereas others do not share these views 
as to the ill effect of use of the myopic 
eye. Such points as these will have to be 
decided in the individual case by the ex- 
amining physician. An ophthalmologist 
who is wholeheartedly in favor of the 
program (and it is incredible that any 
well-informed doctor should be other- 
wise) will be more successful in per- 
suading the parents that the child in ques- 
tion should have the benefit of these 
classes. Usually, the parent is entirely un- 
aware of the sight-saving cfasses and has 
to be convinced of their value. The first 
reaction is almost always one of opposi- 
tion to them, and this is especially true if 
the child is doing well in his school work. 
It is generally only when the grades begin 
to fall and the child in becoming a misfit 
that the reluctance of the parents for such 
classes is overcome. It is very often diffi- 
cult to convince parents in the former case 
of the value of the class in protecting the 
child’s vision for the future. 

The physician’s task is greatly helped 
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if a certain amount of favorable propa- 
ganda is carried on by the school board. 
An attractive method of doing this is the 
portrayal of the classes and their work in 
the rotogravure section of Sunday papers. 
In most cities there are parent-teacher 
associations. Lectures to them on this sub- 
ject would be very helpful in popularizing 
the effort. The objections are usually 
from ignorance rather than frorh anj'^ 
other factor. 

The care of the child when entered into 
these classes is no different from that of a 
partially seeing child under any circum- 
stances. The only feature that need be 
stressed is the necessity of systematic ocu- 
lar examinations, as the condition of the 
child’s eyes may change relatively rapid- 
ly. Frequent reexaminations in the 
schools are necessary also. The entire 
program is a very worthy one and will 
be greatly helped by the active participa- 
tion of the ophthalmologist. 

Lawrence T. Post. 


GLAUCOMA AND NASAL 
SINUSES 

Concerning the mechanism of certain 
cases to which we attach the diagnosis of 
“secondaiy glaucoma” we know a little. 
With regard to the causation and develop- 
ment, particularly in the earlier stages, of 
the disorder to which we apply the title 
“simple glaucoma” we know almost 
nothing. 

The expression “simple glaucoma” im- 
plies more or less that we are dealing with 
an insidious type of glaucoma for which 
we are unable to establish a cause. 

It would be encouraging to suppose that 
we could assign a clearly defined and well 
understood cause to this disease. Proof of 
such a discover)^ would constitute one of 
the greatest modem advances in the sci- 
ence of medicine. This would be particu- 
larly true if the cause discovered were of 


such a nature that the cause could be cor- 
rected or remedied, and that such remedi- 
al action would either prevent or cure 
simple glaucoma. 

It is interesting to reflect that as soon as 
(if ever) we find such a cause, or per- 
haps a related group of causes, we shall 
have to discontinue the use of the term 
“simple glaucoma” and must regard every 
case of glaucoma as secondary. Simple 
glaucoma is among a number of condi- 
tions (as for example essential vascular 
hypertension) whose titles are confes- 
sions of ignorance. 

Many attempts have been made to trace 
a connection between simple glaucoma 
and various types of focal infection. The 
incriminated sources have included the 
teeth, the tonsils, the nasal sinuses, the 
gall bladder, the genito-urinary tract, and 
the large intestine. Infection existing in 
any one of these areas has been more or 
less frequently blamed upon another of 
the group, an example being the attribu- 
tion of sinus disease to dental granu- 
lotomata. 

Last year, before the American Acad- 
emy of Ophthalmology and Otolaryngolo- 
gy, Berens and Nilson (Transactions 
American Academy of Ophthalmology 
and Otolar)mgolog>’’, 48th meeting, 1944, 
Januar}’--February, page 121) discussed 
evidence which seemed to them to point to 
the nasal accessory sinuses, among other 
foci of infection, as playing a prominent 
part in the etiolog}'- of so-called chronic 
simple glaucoma. These authors urged 
more particularly that, if it could be 
shown that a large proportion of cases of 
simple glaucoma occurring in one eye 
onl)’-, or especially marked on one side, 
coexisted with nasal-sinus disease on the 
same side, this fact would constitute a 
strong ground for assuming a causal con- 
nection between the two conditions. 

It is stated that of fifty-three cases in- 
cluded in the study, in nineteen the glau- 
comatous condition was more marked in 



422 


BOOK NOTICES 


the left eye and the evidence of nasal in- 
volvement was either confined to the left 
side or more pronounced on that side. In 
eighteen cases there was suggested a 
similar relationship on the right side. 

Especially in view of recent researches 
with regard to the viruses, it seems not 
unreasonable to suppose that many in- 
habitants of the so-called temperate zone 
who have been severely or frequently at- 
tacked by influenza or the common cold 
are likely to nurture a chronic and per- 
haps lifelong, although usually inactive, 
infection of the nasal sinuses. Moreover, 
an extremely mild and hardly recogniz- 
able infection of one kind or another has 
often been shown to be capable of just as 
much secondary mischief as an active and 
more clearly demonstrable infection. 

Thus the field of investigation upon 
which Berens and Nilson have set out 
lends itself much more readily to some- 
what vague conjecture than to positive 
demonstration. The difficulties with which 
the subject bristles are vigorously illus- 
trated in Woods’s discussion of the paper 
of Berens and Nilson. The authors of the 
paper themselves admit that “the difficul- 
ties of proving a definite relationship be- 
tween the simultaneous occurrence of 
sinus disease and chronic simple glaucoma 
from the experimental or even the clinical 
standpoint seemed to be unsurmountable.” 

Judgment concerning the relationship 
between glaucoma and any focal infection 
is rendered difficult by the fact that the 
essential degenerative changes more di- 
rectly responsible for the glaucoma are 
likely to be .permanently established be- 
fore the causative factor can be investi- 
gated, recognized, or removed. A furthen 
difficulty in establishing the chain of evi- 
dence is the fact that the glaucoma, once 
established, must be persistently treated 
with miotics or combated with a surgical 
operation. 

There is a definite possibility that the 


only causal connection between what \ye 
call simplfe glaucoma, on the one hand, 
and chronic sinusitis or other focal infec- 
tion, on the other hand, is through their 
common relationship to a degenerative 
process in the reticulo-endolhelial system. 
Such a degenerative tendency might owe 
its existence to one or more acute or 
chronic infections, or might itself have 
created a reduced power -of resistance in 
the patient. From this point of view, the 
problem of preventing simple glaucoma 
ma}'^ be tantamount to the difficult task of 
finding a means for the cure or preven- 
tion of essential degenerative changes in 
the body as a whole, and particularly in its 
endothelial circulatory structures, includ- 
ing the canal of Schlemm. 

W. H. Crisp. 
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EDUCATION AND HEALTH OF 
THE PARTIALLY SEEING 
CHILD. By Winifred Hathaway. 
Clothbound, 182 pages, 26 plates, 9 
figures. Published for the National So- 
ciety for the Prevention of Blindness, 
Inc., New York, Columbia University 
Press, 1943. Price $2.50. 

This is an excellent book on this sub- 
ject. It covers most of the important 
aspects and is quite readable. For most 
ophthalmologists it will contain informa- 
tion that will be valuable and is not read- 
ily available to them. 

The volume is divided into four parts. 
I. Ten pages about the historical back- 
ground. II. This, the longest chapter, is 
on administrative responsibilities. III. 
Educational responsibilities. IV. Com- 
munity social service responsibilities. 
Lastly, appendixes, a comprehensive se- 
ries of chapters on diverse subjects close- 
ly related to the main thesis of the book ; 
such as. Facts about the eye and Eye hy- 
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giene 5 Vision testing, a screening process , 
Outline for checking lighting facilities 
and equipment for eye work in the class 
room. A good bibliography and index 
complete the work. 

As a guide for establishing sight-saving 
classes this book will serve as a satisfac- 
tory outline. Xhe author indicates the dif- 
ferent types of classes that are possible in 
order to meet the varying requirements of 
diverse communities. Details such as 
equipment and costs are given. The ne- 
cessity of cooperation of the ophthalmolo- 
gists for the success of the program is 
pointed out. 

Lawrence T. Post. 


REMEDIAL TECHNIQUES IN 
BASIC SCHOOL SUBJECTS. By 
Grace M. Femald. Clothbound, 349 
pages, with 49 illustrations. New York, 
McGraw-Hill Book Company, Inc., 
1943. Price $2.75. 

This book by Dr. Fernald, associate 
professor of psychology at the University 
of California at Los Angeles, has for its 
objective primarily the report of certain 
psychologic experiments in the develop- 
ment of skills in the basic school subjects 
of reading, writing, spelling, and arith- 
metic. The outstanding contribution is 
the presentation of the author’s methods 
for overcoming “word-blindness.” Her 
phenomenal success in this field has been 
well recognized for many years, and doc- 
tors and educators alike will welcome this 
long-awaited compendium of her methods 
and results. 

There are hundreds of thousands of 
nonreaders and partial reading-disability 
problems in the elementary schools of 
this country. The children affected with 
this condition are usuall}'’ possessed of 
normal intelligence and often superior 
mechanical skill, and should become our 
finest citizens.' Instead they develop seri- 


ous negative emotional reactions to school 
because of constant failure in school 
work, and finally a definitely antisocial at- 
titude. 

The problem becomes of special import 
at this time, as the majority of cases are 
found in males possessing the very char- 
acteristics needed in war activities, but 
who, upon application for admission to 
the Army, are excluded or classified as 
illiterates. A survey of Dr. Fernald’s 
cases, presented as part VI of this book, 
reveals that many adults coming to her at 
17 and 18 years of age responded almost 
miraculously to her method of teaching. 
Her success should be a challenge to edu- 
cators for early recognition of cases mer- 
iting application of remedial technique, 
and a plea for more extensive training 
of teachers of remedial reading for- chil- 
dren and adults alike. 

Every ophthalmologist should read this 
report, for any child who becomes a read- 
ing problem is likely to be referred to an 
ophthalmologist in hopes of finding some 
visual defect that may account for inabili- 
ty to learn to read. The ophthalmologist 
must not feel that his responsibilit}'’ ends 
with a declaration that the child’s eyes 
are not a factor in the reading difficulty. 
He should become sufficiently well ac- 
quainted with Dr. Fernald’s work to ad- 
vise the child’s parents and teachers as to 
the seriousness of their negligence if they 
do not insist on remedial reading for the 
child, and to instill into the child and the 
parents absolute confidence that the handi- 
cap can be cured. 

Instructive to ophthalmologists is Dr. 
Fernald’s discussion of eye conditions 
that may affect reading skills, and of eye 
movements in reading. Her conclusions 
become authoritative by virtue of her 
clear thinking and her serious considera- 
tion in the cases she has studied of any 
relation behveen eye .conditions and learn- 
ing. She has found many individuals with 
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monocular vision, nystagmus, involuntary 
spastic head- jerking, and so forth, who 
read with a high degree of speed and com- 
prehension provided the mechanism of 
the eye is such as to give a clear retinal 
image. 

Dr. Fernald’s supreme skill in simplify- 
ing material heretofore presented in a 
complicated and complex manner makes 
this treatise easily comprehendible and 
enjoyable reading, and tliereby of incal- 
culable value. 

For instance, her description of her 
method of teaching reading is so clearly 
and concisely reviewed as to be appre- 
hended by every interested teacher and 
the average parent. 

Dr. Femald says; “All authorities 
agree that the causes of reading disability 
are numerous and vary from case to case. 
Certainly our results with both children 
and adults suggest that no one specific 
disorder is responsible for the seeming 
inability of some individuals to read. 
Such conditions as poor vision or hear- 
ing, illness, or other physical disabilities, 
poor homes, poor schools or other un- 
favorable environmental conditions, ex- 
treme emotional instability, mental de- 
ficienc}'', or other mental maladjustments 
have long been recognized as respossible 
for reading failures. In most of these 
cases, individual work and correction of 
the faulty condition result in normal 
learning. Many of these cases can be 
treated successfully in a schoolroom by 
the use of accepted techniques, provided 
the child is given special attention in a 
small group with a strong teacher. After 
we have eliminated all cases due to . the 
foregoing conditions, we still have a resi- 
due made up of individuals who fail to 
learn under the most careful instruction 
by methods that are successful with the 
average child.” 

She then discusses the techniques found 
successful in treating such cases. 


The general plan of procedure in teach- 
ing these children to read is, first, to tell 
the child that many bright people have 
had the same difficulty he has and have 
learned to read by a new method which 
he may try. He selects any word he wants 
to learn. It is written for him with crayola 
on paper in plain blackboard-size script 
or print. The child traces the word with 
finger contact. This kinesthetic approach 
is the key to the situation. Learning is 
much more rapid when the word is traced 
with finger contact than when a pencil is 
used.' The child says each part of the 
word as he traces it, repeating the tracing 
process until he can write the word with- 
out looking at the copy. As soon as the 
child realizes he can learn to write words, 
he starts “story’’ writing.” In extreme 
cases the child must learn by’ the tracing 
method every’ word to' be used in his story’. 
He asks for any words he wishesAo use, 
learns them, and writes his story’. After 
a story’ has been written it is ty’ped for 
the child and he reads it in print. The 
child files away’ in his alphabetical word 
file the words he has learned and used. 

After a variable period of tracing the 
child develops ability’ to learn new words 
easily w’ithout tracing. His stories become 
longer and more complicated. They are 
always typed for him and read by him. 
Soon he can learn from the printed word 
by looking at it and saying it .before writ- 
ing it. He recognizes difficult words after 
once writing them. He begins to want to 
read books. . He is told words he does not 
know and writes them to learn them. Soon 
he makes out new words from their re- 
semblance to words he already knows. 
Then he is eager to read, and delights in 
his ability to recognize new words with- 
out being told what they are. 

Dr. Fernald’s remedial technique for 
Mirror Writing is simply to start the 
child at the left edge of the page, so that' 
the only’ direction in .which his hand can 
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move with the 'peacil on the paper is left individual child, all children could achieve 
to right. If the child is left-handed she up to their mental age level m all school 
says, “You write with your left hand, subjects. It is largely for this reason that 
Always start at the edge of the page on I believe this book is one of the most sig- 
the same side as your hand.” If the child nifiwint contributions^ ever made to ex- 
is right-handed she says, “You are right- perimental pedagog}^ 
handed. Always start on the edge of the ' S. Rodman Irvine. 


page on the opposite side from your 
hand.” The child soon becomes accus- 
tomed to placing his pencil at the left 
edge of the page. He has no difficulty in 
reversing his inverted writing after es- 
tablishing the initial position, and the 
mirror writing disappears within a few 
days. 

Dr. Femald has been equally ingenious 
in her analysis of difficulties in spelling 
and mathematics, and in devising ways 
of overcoming these difficulties. We can- 
not expect every teacher, even heeding 
scrupulously Dr. Fernald’s suggestions 
and admonitions, to be as skillful as Dr. 
FernalcLin handling these problems, but 
an attempt at understanding and applying 
her remedial techniques should be de- 
manded of every individual responsible 
for the training of children in basic school 
subjects, for Dr. Femald presents con- 
vincing proof that all difficulties in learn- 
ing to read, spell, write, or figure, in a 
child of normal or superior intelligence, 
can be removed or compensated for if the 
proper technique is employed. An im- 
portant influence in the direction of solu- 
tion of this great problem may come from 
the ophthalmologists’ interest and advice 
to the parents and teachers of these chil- 
dren. 

To quote in conclusion from the Fore- 
word by Prof. Lewis Terman of Stan- 
ford University; “Perhaps the most im- 
portant conclusion to be drawn from the 
extensive researches here reported is that 
disability of any degree in any of the basic 
school subjects is wholly preventable. If 
educational methods' were more intelli- 
gently adapted to the idios 3 mcrasies of the 
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ADOLPH O. PFINGST 
1869-1944 

Dr. Adolph D. Pfingst was born in 
Louisville, September 8, 1869. After 



Adolph O. Pfingst 

graduating from high school in Louisville 
and securing a B.A. from the University 
of Louisville, he entered the medical de- 
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partment, from which he obtained his 
medical degree in 1891. Competitive ex- 
amination awarded him the appointment 
of resident in the Louisville City Hospital, 
where he spent a year in rotating service. 
He then filled an unexpired term on llie 
surgical staff of Mt. Sinai Hospital, New 
York, before going to Europe to take up 
the study of ophtlialmologj'. 

After a year of work in the laboratories 
at Marburg, pursuing the study of pa- 
thology under Professor Marchand and 
bacteriology under Prof. Carl Fraenkel, 
he began his studies in ophthalmology 
under Professors Uhthoff and Axenfeld. 
In 1893-1894 he was assistant to Profes- 
sor Schweiger in the Universit}’’ Eye 
Clinic in Berlin. While there he wrote 
his thesis and obtained a “Doctor of 
Medicine” from the University of Ber- 
lin. 

In 1895, Dr. Pfingst became assistant 
to Prof. Herman Knapp and house-sur- 
geon to the New York Ophthalmic In- 
stitute for a year. He then established 
himself in Louisville, Kentuclcy, as an 
ophthalmologist and associated himself 
with bacteriologic and histologic labora- 
tories. He established a reputation as a 
dynamic instructor and was popular with 
the student body. In 1906, he was pro- 
moted to the chair of Professor of Oph- 
thalmology and Director of the Eye Clinic 
at the Louisville City Hospital. He retired 
from active teaching in 1938, when the 
title of Professor Emeritus was conferred 
upon him. 

Dr. Pfingst was a fellow of the Ameri- 
can College of Surgeons and was also a 
member of the American Ophthalmologi- 
cal Society; the Academy of Ophthal- 
mology, Otology, and Laryngology ; 
member of the International Society of 
Ophthalmology and the Pan-American 
Congress of Ophthalmology. He also held 
■ membership in the American and South- 
ern Medical Associations, the Kentucky 


State and Jefferson County Medical So- 
cieties, and was active in various medical 
clubs in Louisville. He was instrumental 
in organizing the Kentucky State and the 
Louisville Eye and Ear' Societies, each of 
which he ser\’-ed as president. 

Dr. Pfingst was always interested in 
civic affairs of his home town and was 
organizer of the first sight-saving class 
in Louisville; he was active in the na- 
tional movements for the prevention of 
blindness. • 

He contributed to scientific medical 
literature, his interest being especially 
centered on pathologic studies of the eye 
and on diseases and anomalies of intra- 
cranial blood vessels. 

Since 1930 Dr. Pfingst has had Dr. C. 
Dwight Townes associated with him in 
his surgical and office work. 

Dr. Pfingst had one daughter,. Kather- 
ine, who died in 1918. He is survived by 
his wife, Mrs. Lula Pfingst. 

Irwin Abell. 


CORRESPONDENCE 
1944 Meeting of the Los Angeles 
Research Study Club 
Editor, American Journal of Ophthal- 
mology : 

The thirteenth annual Post-Graduate 
Clinical Course of the Research Study 
Club of Los Angeles was held January 
17th to 29th. Registrants for the course 
numbered 311, among them 52 service 
men; 31 states -were represented. 

The visiting teaching staff for ophthal- 
mology included Dr. James Watson 
White, who gave the principal lectures 
of the Eye Course on “Motor anomalies” 
Dr. Georgiana Dvorak Theobald, who 
reviewed certain aspects of “Eye patholo- 
gy” ; Dr. Meyer Wiener and Dr. Freder- 
ick. Carl Cordes, who gave instructions 
and demonstrations on “Surgeiy of the 
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eye” ; Dr. George Hosford, wHo assisted 
Dr. White in the instruction courses, dem- 
onstrating muscle cases; and Mr. Irving 
Lueck oi Bausch and Lomb Company, 
who lectured on "Optics of ophthalmic 
lenses,” "Cross cylinders,” "Lighting and 
colored lenses,” and “Selection of bi- 
focals.” The main otolaryngologic speak- 
ers were Dr. Isidore Friesner, Dr. Gor- , 
don B. New, Dr. Arthur W. Proetz, Dr. 
Samuel Salinger, and Dr. Carl H. Me- 
Caskey. 

Again this year, following the John 
Finch Barnhill tradition, a course in "Ap- 
plied anatomy and cadaver surgery of the 
head and neck” followed the regular 
course, January 28th to February 1st. 

The large attendance, in spite of war- 
time inconveniences, justified the attitude 
of the Research Study Qub that post- 
graduate teaching should be continued 
during the war years as a means of in- 
suring the best possible medical protec- 
tion to the countr}'. 

It is hoped that the lectures of the 
principal speakers will be available for 
publication in the Journal. 

Dr. White’s course brought to the Re- 
search Study Club the Duane school of 
thought on ocular muscles. In some re- 
spects this differs from Bielschowsky’s 
teachings, which were presented in this 
course in 1938. Combining the ideas from 
both these authorities will lead to a broad- 
er understanding of muscle problems. 
Dr. IVhite empasized the use of the cover 
test and the screen comitance test. He 
does not rely upon the measurement of 
diplopia for diagnosis, as, did Bielschow- 
slv)', but instead neutralizes with prisms 
the movement of the eyes brought out by 
the cover test in the six cardinal positions. 
No one^ is as responsible for popularizing 
this objective method for measuring eye 
deviations as is Dr. White. In addition he 
has simplified recording of these devia- 
tions, so that muscle tests are not so com- 


plicated nor time-consuming as pre- 
viously. 

Dr. White does not rely on the head- 
tilting test to differentiate oblique from 
vertical recti involvement, as did Biel- 
schowsky. His explanation of double hy- 
perphoria as being involvement of corre- 
sponding vertical muscles in the two eyes, 
differs from that of Bielschowslcy, who 
considers this phenomenon as supranu- 
clear innervational disorder. This disparity 
in ideas relative to use of the head tilt in 
diagnosis of oblique abnormalities, and the 
origin of double hyperphoria, offer fields 
for confirmatory investigation. 

As the various types of anomalies were 
discussed, with their infinite variations, 
the lecturer’s intimate personal contact 
with the solution of muscle problems was 
appreciated b}'- those in attendance in 
proportion to their experience in muscle 
work. It was extremely instructive to hear 
Dr. White discuss specific cases such as 
have worried all of us as one who has 
encountered the problem many times and 
considered and treated it from varied 
points of view. In summary, the course 
stressed the practical side of muscle work. 
Consequently the sensory aspect of motor 
anomalies, as abnormal retinal corre- 
spondence, inhibition, and amblyopia, 
were but briefly touched upon. 

In the reviewer’s opinion the outstand- 
ing lectures by Dr. Theobald were those 
on the “Anatomy and histology of the an- 
terior segment of the eyeball with refer- 
ence to the canal of Schlemm,” on “Eye 
infections,” and on “Intraocular tumors.” 
Dr. Theobald demonstrated her serial sec- 
tions, showing direct communications 
from the anterior chamber through the* 
canal of Schlemm to the vascular system 
about the extraocular muscles. 

Her discussion of the use of calcium 
gluconate in eye infections was new to 
many of us and will add to our thera- 
peutic armamentorium. 
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Her classification of intraocular tu- 
mors as to malignancy will be of definite 
benefit to members of the Course in de- 
cisions as to the prognosis in and treat- 
ment of such cases. 

Dr. Wiener and Dr. Cordes demon- 
strated, along with other operative pro- 
cedures, Dr. Wiener’s operation of form- 
ing a union between the levator and 
superior-rectus muscles for correction of 
ptosis. 

Mr. Irving Lueck’s interesting lectures 
on optics were extremely practical, easily 


understandable, and arc available in re- 
print form. 

This annual Course is unique in that it 
is designed to attract the general eye, ear, 
nose, and throat practitioner who is seek- 
ing a solution to his everyday problems, 
as well, as the academic-minded specialist 
to whom it affords an opportunity to 
meet world-known authorities and discuss 
with them, through the arrangement of 
courses and entertainment, the particular 
interests or problems he has in mind. 

S. Rodman Irvine. 


THE FORM AND CHARACTER OF ROD SCOTOMETRY 

Air Commodore P. C. Livingston 
(Concluded from page 353) 


early stage in vitamin-A deficiency (fig. 
5). This condition has been recorded 
while the subject continues to -provide a 
normal adaptometer curve. This diver- 
gent result seems explainable' on the 
grounds that while with the adaptometer 
a selected patch of retina is subjected to 
the test, with a screen a wide area is ex- 
amined by means of a moving target. The 
question of movement which increases the 
- spread of the threshold visual sensation 
must be regarded as of significance. 

Pathologic features. It will suffice to il- 
lustrate'' the field appearances of ' one 
pathologic condition (fig. 6). In cases of 
diabetes, small lozenge-shaped scotomata 
appear, dotted irregularly about the field. 
This is accentuated under states of re- 
duced-oxygen tension. There appears to 
be a close association between the scat- 


tered areas of deficiency revealed on the 
screen and the nutritional disturbances in 
the retina that are brought about through 
capillary embarrassment. 

Summary 

Scotometry, employing self-luminous 
test objects and a red fixation light, ap- 
pears to reveal defects in the central field 
of vision which cannot readily be found 
by customary procedures. It is well to 
confine this method to the 30-degree 
screen. Up to this point, it is possible to 
work with very low luminosities, such as 
4 X ICk® or 6 X lO"'* candle power, with- 
out introducing physiologic effects likely 
to be confused with early pathologic con- , 
ditions. Further work is being undertaken 
to improve equipment and technique, so 
as to.establish normal field characteristics. 

R.A.F.- Kelvin House, Cleveland Street. •' 
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CLASSIFICATION 


1. General methods of diagnosis 

2. Therapeutics and operations 

3. Physiologic optics, refraction, and color 
vision 

4 . Ocular movements 

5. Conjunctiva 

6. Cornea and sclera 

7. Uveal tract, sympathetic disease, and 
aqueous humor 

8. Glaucoma and ocular tension 

9. Crystalline lens 


10. Retina and vitreous _ 

11. Optic nerve and toxic amblyopias 

12. Visual tracts and centers 

13. Eyeball and orbit 

14. Eyelids and lacrimal apparatus 

15. Tumors 

16. Injuries 

17. Systemic diseases and parasites 

18. Hygiene, sociology, education, and history 

19. Anatomy, embryolog}^ and comparative 
ophthalmology 


1 

GENERAL METHODS OF DIAGNOSIS 

Kronfeld, P. C., and McGarry, H. I. 
Present limits of gonioscopy, Amer. 
Jour. Ophth., 1944, v. 27, Feb., pp. 147- 
153. (One table, references.) 

Pitman, L. K. A combined ophthal- 
moscope and retinoscope. Arch, of 
Ophth., 1943, V. 30, Nov., pp. 667-668. 

The author describes the construc- 
tion of an instrument that can be used 
as either an ophthalmoscope or a reti- 
noscope. (One illustration.) 

R. W. Danielson. 

2 

THERAPEUTICS AND OPERATIONS 

Arjona, J. Subconjunctival auto- 
hemotherapy. Arch, de la Soc. Oft. 
Hisp.-Amer., 1942, v. 1, Ang., pp. 140- 
155. 

One c.c. of blood taken from a vein 
in the patient’s arm is injected beneath 
the bulbar conjunctiva in various al- 
lergic and inflammatory affections of 
the eye. The blood is absorbed within 
6 to 15 days. Several injections may be 
necessary. Beside the curative effect 


the striking relief of pain is an im- 
portant benefit. The injections have 
been found very efficacious in tuber- ' 
culdus keratitis, trachomatous pannus, 
rheumatic iritis, scrofulous- keratocon- 
junctivitis, and reactions of sensitivity 
to atropine and eserine. In the latter 
it has been possible to continue the use 
of atropine or eserine after an injec- 
tion. Conditions not benefited were 
hypopyon ulcer, luetic interstitial kera- 
titis, and tuberculous, traumatic, or 
postoperative iritis. With the blood in- 
jected locally, the author argues that 
the circulating antibodies are brought 
to bear directly on the eye. 

J. Wesley McKinney. 

Atkinson, W. S, Local anesthesia in 
ophthalmology. Arch, of Ophth., 1943, 
V. 30, Dec., pp. 777-808. 

The history of the use of local anes-. 
thetics in ophthalmology is reviewed. 
General conditions affecting anesthesia"’ 
are discussed, including the distribu- 
tion of sensory nerves to the orbit and 
the mental attitude of the patient and 
surgeon. After describing the various 
local anesthetic agents, the author con- 
cludes that tetracaine is the best drug 
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for surface instillation and that pro- 
caine is the most suitable for injection. 
The effect of procaine injection is im- 
proved by the addition of epinephrine. 

Detailed directions are given for the 
production of intradermal wheal, nerve 
block, and field block. Retrobulbar in- 
jection into the muscle cone, block of 
the infraorbital nerve, block of the in- 
fratrochlear nerve, facial akinesia, and 
so forth are explained. The appropriate 
methods of anesthesia for the commoner 
ophthalmic operations are described. 
Techniques are described in such de- 
tail and with such a practical approach 
that the article should be of value even 
to ophthalmic surgeons of long expe- 
rience. (16 illustrations, bibliography.) 

John C. Long. 

Bieltiukova, A. A. Roentgen therapy 
of some ocular diseases. Viestnik Oft., 
1943, V. 22, pt. 2, pp. 35-40. 

A review of the literature, and a re- 
port of the author’s clinical investiga- 
tions on 45 patients. Roentgen therapy 
was found very effective in chronic tu- 
berculosis of the anterior ocular seg- 
ment. The initial dose was 10 to 20 per- 
cent of the erythema dose, and three or 
four treatments were given at intervals 
of 12 days. An acute reaction lasting 
several days after the treatment was 
frequent. In some cases, immediately 
a.fter the irradiation, there developed 
around the inflammatory focus transi- 
tory gray streaks, radiating from the 
center toward the periphery. The 
effects of the treatment included sub- 
sidence of inflammatory phenomena, 
visual improvement, and absence of re- 
currence. Twenty patients with other 
diseases were subjected to this form 
of therapy. It was ineffective in tracho- 
ma, in traumatic iridocyclitis, and in 
leukoma. It checked suppuration in the 
vitreous in a case of traumatic endoph- 


thalmitis, but the eyeball went on to 
atrophy. In two cases of secondary 
glaucoma this treatment relieved the 
pain. A fistula of the lacrimal sac closed 
after irradiation. Ray K. Daily. 

Buxton, R. Anesthetics for ophthal- 
mic operations. Trans. Ophth. Soc.. 
United Kingdom, 1942, v. 62, pp. 179- 
182. 

The author insists that the aim of 
anesthesia is to reduce fear and appre- 
hension to a minimum, and to abolish 
pain, without incurring risk to the eye 
or to the patient. Premedication is in- 
dicated to lessen apprehension as well 
as to aid in the effect of the local anes- 
thesia. In cataract operations, facial-' 
nerve block is advised, as well as sub- 
conjunctival injection at the points of 
fixation. In acute glaucoma or acute 
iritis a pledget of cotton soaked in 5- 
percent cocaine with adrenalin and 
placed on the conjunctiva preliminary 
to the subconjunctival injection has 
aided anesthesia a great deal. In de- 
tachment of the retina the patient 
should receive extra sedation, and re- 
-peated local instillations as may be 
necessary to continue a painless opera- 
tion. For dacryocystectomy, careful in- 
jection of the infraorbital and infra- 
trochlear nerves is advised. . 

Beulah Cushman. 

Garcia Miranda, A. Alterations of re- 
fraction in the course of sulfonamide 
therapy. Arch, de la Soc. Oft. Hisp.- 
Amer., 1942, v. 1, Sept., pp. 305-307. 
(See Section 3, Physiologic optics, re- 
fraction, and color vision.) 

Green, E. W. The present status of 
sulfonamides in ophthalmology. The 
Mississippi Doctor, 1943, v. 21, July, p. 
35. - • 

In the treatment of bacterial diseases 
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sulfonamides aid principally by their 
bacteriostatic action. Following oral 
administration, the concentration of 
sulfadiazine in the aqueous seems 
greater than that of sulfanilamide or 
sulfathiazole, but the latter increases in 
the presence of ocular infection. Sul- 
fonamides are excreted by the kidneys, 
sulfapyridine in its acetylated form be- 
ing responsible for renal calculi. Toxic 
effects vary from cyanosis and gastric 
upsets to fever, rash and leukopenia. 

Oral sulfonamides are employed by 
the author in severe cases of acute con- 
junctivitis. They have unquestioned 
value in gonorrheal conjunctivitis, but 
their exact role in trachoma is some- 
what in dispute, with most observers 
agreeing that there is clinical improve- 
ment. Favorable results have been ob- 
tained in inclusion conjunctivitis, 
blepharitis, corneal ulcer, and cellulitis 
of lids and orbit. The merit of these 
drugs in other ocular diseases has not 
been so clearly demonstrated. 

Benjamin Milder. 

Kravitz, D., and Duest, L. J. Post- 
operative endogenous infection of the 
eye with recovery. Amer. Jour. Ophth., 
1944, V. 27, Feb., pp. 167-171. (Refer- 
ences.) 

Marin Amat, M. Mercurochrome in 
ophthalmology. Arch, de la Soc. Oft. 
Hisp.-Amer., 1942, v. 1, Aug., pp. 156- 
162. 

A glorification of mercurochrome as 
a specific preventive and cure for all 
suppuration infections of the conjunc- 
tiva and cornea. 

J. Wesley McKinney. 

Marin Amat, M. The sulfonamides in 
ophthalmology. Arch, de la Soc. Oft. 
Hisp.-Amer., 1942, v. 1, Sept., pp. 297- 

' I’Ll 


This is a review of the use of the 
sulfonamides in several ophthalmologic 
conditions. 

Potter, W. B. Visual impairment 
during tryparsamide therapy. Arch, of 
Ophth., 1943, V. 30, Nov., pp. 669-687. 
(See Section 11, Optic nerve and toxic 
amblyopias.) 

Stewart, R. A. The use of naphtho- 
caine as a local anesthetic in ophthal- 
mology. Amer. Jour. Ophth., 1944, v. 
27, Feb., pp. 178-179. (References.) 

3 

PHYSIOLOGIC OPTICS, REFRACTION. 

AND COLOR VISION 

Allen, M., Flack, F., and Billings, M., 
L. Three pedigrees of, eye defects. 
(Nystagmus and myopia.) Jour, of 
Heredity, 1942, v. 33, Dec., p. 453. (See 
Section 17, Systemic diseases and para- 
sites.) 

Arganaraz, R. Chromatoscopic case 
for the diagnosis of color blindness. 
Arch, de Oft. de Buenos Aires, 1942, v. 
17, May, p. 247. 

To overcome the inadequacy of the 
Holmgren and Edridge-Green color 
tests, and to avoid the patient’s memo- 
rizing the Stilling-Ishihara plates for 
the detection of color blindness, the au- 
thor presents a chromatoscopic case of 
his own design. It consists of a box 
with two holes, the borders of which 
are painted with pure spectral red and 
green. There are twenty-four beads giv- 
ing different hues of red and green and 
also confusion colors. During the test 
the patient drops the beads through the 
holes of matching color, and the results 
can be quickly observed by examining 
the beads fallen in the compartments 
under the two respective holes. (Color 
illustration.) Plinio Montalvan. 
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Burian, H. M. Influence of prolonged 
wearing of meridional size lenses on 
spatial localization. Arch, of Ophth., 
1943, V. 30, Nov., pp. 645-666. 

When a meridional size lens is placed 
with its axis at 90 degrees in front of 
one eye of a normal observer, the reti- 
nal image of that eye is enlarged in the 
horizontal meridian. Since horizontal 
disparity of the retinal images is 
responsible for stereoscopic effects, 
the observer will experience typical 
changes in the appearance of his en- 
vironment. The author planned the 
present work to answer the following 
questions : What happens to the ap- 
pearance of space and to an observer’s 
functioning within space when a merid- 
ional size lens is worn constantly for 
a certain length of time? Do the spatial 
distortions of the normal surroundings 
remain unchanged? Does the rotation 
of the horopter curve remain the same? 
Does the capacity of compensating for 
artificial!}’’ introduced meridional ani- 
seikonic errors exist? 

' Experiments are reported in which 
three observers wore a meridional size 
lens at axis 90 degrees in front of one 
eye for 8 to 14 days. After a technical 
discussion of the data, the author con- 
cludes in part as follows : 

When a person with normal binocu- 
lar yision places a meridional size lens 
at axis 90 in front of one eye and wears 
this lens for several days, he at first ex- 
periences a typical distortion of his sur- 
roundings. The longer the lens is worn, 
the less the distortion is noticeable, and 
it finally disappears and is absent as 
long as the observer remains within 
roundings abounding in perspective 
and other uniocular elements. 

However, if the number of effective 
perspective factors in the surroundings 
is negligible, the distortion recurs im- 
mediately, and measurements made 


with instruments from whose field of 
view these factors are absent show that 
the larger part of the image size-differ- 
ence is still present, -no matter how 
long the size lens has been worn. But 
there is an average decrease in the ef- 
fectiveness of the size lens of from one 
fifth to two thirds as measured with 
these instruments. This decrease in ef- 
fectivene.ss could be due either to a 
process of actual physiologic compen- 
sation, leading to a redistribution of the 
stimidi on the retinas, or to a psycho- 
logic reinterpretation of the relation of 
objects in space under the influence of 
uniocular clues in the surroundings and 
of memory values of past experience. 
(10 figures, 5 tables, references.) 

R. W. Danielson; 

Butler, T. H. Forty-eight years of re- 
fraction. Trans. Ophth, Soc. United 
Kingdom, 1942, 62, pp. 247-255. 

The author emphasizes thaf the ob- 
ject of refraction is to make the patient 
comfortable, not to solve a problem 
in optics, yet he also states that an 
infant with poor acuity will probably 
become unobservant and develop un- 
social habits. 

Some of the difficulties brought out 
relate to the necessity of examining 
the macular area to get the proper 
reading in the retinoscopic examina- 
tion, the danger of insufficiency of cy- 
cloplegia when this is used, and the 
necessity of checking the binocular 
vision with the correction and adjust- 
ing accordingly for the final prescrip- 
tion. (One graph.) 

Beulah Cushman. 

Cotlier, I. Applications of the steno- 
paic slit in refraction. Arch, de Oft. de 
Buenos Aires, 1942, v. 17, May, p. 266. 

The author discusses at length the 
optical principles of the stenopaic slit. 
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which he finds- of practical value in 
measuring the refractive error and in 
determining whether an ametropic eye 
has 'been accurately corrected v^dth 
lenses. (Diagrams, bibliography.) 

Plinio Montalvan. 

Cotlier, I. The velonoskiascope. Rev. 
Oto-Neuro-Oft., 1942, v. 17, Jan.-Feb., 
pp. 13-21. 

This instrument of refraction, not in 
general use in this country, is based 
on the observations of Holth, who 
noted that when a needle was slowly 
moved before an ametropic eye which 
was fixing a light at 5 meters, a shadow 
formed whose movement depended 
upon the type of refractive error pres- 
ent in the examined eye. The shadow 
takes the form of the needle, and does 
not exist in an emmetropic eye. If the 
e 3 ’-e is hypermetropic and uncorrected, 
the movement of the shadow is against 
the movement of the needle ; the oppo- 
site is true of myopia. In simple astig- 
matism a shadow exists only in the 
axis of the astigmia and may be re- 
moved by placing a correcting cylinder 
before the eye. In cases of compound 
astigmatism and mixed astigmatism, 
corresponding findings obtain with re- 
gard to the movement of the shadow 
— against in hyperopia and with in 
myopia. 

Instead of Holth’s primitive appa- 
ratus, the author has devised a^ compact 
instrument, the velonoskiascope (from 
the Greek word for a needle), which 
consists of a stand, a round, revolvable 
disc with meridian-finders, and a cen- 
tral illuminated slit covered with milk 
glass. With this instrument and trial 
lenses he can determine both spheric 
and cylindric corrections. One of the 
disadvantages of the apparatus is that 
it requires a high degree of cooperation 
by the patient. However, it has the ad- 


vantage of minimizing any error due 
to an examiner’s possible inexperience, 
of utilizing macular vision, and of be- 
ing more refined than the simple skia- 
scope, especially in cases of scissors 
movement, miosis, and small corneal 
or lenticular opacities. 

Edward Saskin. 

Crozier, W. J., and Wolf, E. Theory 
and measurement of visual mecha- 
nisms. 9. Flicker relations within the 
fovea. Jour. Gen. Physiology, 1943, v. 
27, Nov., pp. 119-138. 

The investigation described in this 
highly technical article aims to deter- 
mine flicker recognition contours with- 
in the human fovea with reference to 
light-time fraction (ti.) and wave- 
length composition as controlled pa- 
rameters, and also considers the areas 
and form of the test patch. It deals 
further with conclusions arising from 
the study of reasonably homogeneous 
data on flicker recognition as a func- 
tion of flash frequency and flash cycle 
form, flash intensity, image area and 
form, retinal location, wave-length 
composition of the light, and the frac- 
tion of the cycle-time occupied by light. 

The authors state that “white” must 
be regarded as a synthesis, not a mere 
summation, of effects due to different 
spectral regions. Attention is called to 
certain differences between foveal and 
more peripheral regions tested, and as 
between observers differing in the de- 
gree of the “yellow spot effect,” with 
regard to the relative effects of wave- 
length and of image area. 

W. H. Crisp. 

Dunlap, Knight. Mental maladjust- 
ment and color vision. Science, 1943, 
v. 98, Nov. 26, p. 470. 

Since a number of cases of parachro- 
mopsia (so-called “color-blindness”) 
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Avere found among persons who gave a 
history of dietary insufficiency, espe- 
cially lack of meat in the diet, and since 
neurotic stammerers are (according to 
the author) usually not meat eaters, 
the author was interested in testing the 
color vision of persons suffering from 
neurotic maladjustment. Twelve neu- 
rotics were selected for the color-vision 
test. The Ishihara charts and Lohcn’s 
revision of the Nela tests were used. 
Of the 12 only one was found to have 
completely normal color vision. 

The author further criticizes the 
present method of color-vision exam- 
ination at close range, whereas the 
practical requirements call for recog- 
nition of color at a great distance. The 
author, moreover, postulates that color 
vision should in general be tested un- 
der conditions similar to those in which 
the colors are used. R. Grunfeld. 

Gamble, R. C. High congenital my- 
opia I with convergent strabismus. 
Amer. Jour. Ophth., 1944, v. 27, Feb., 
pp. 159-160. 

Garcia Miranda, A. Alterations of re- 
fraction in the course of sulfonamide 
therapy. Arch, de la Soc. Oft. Hisp.- 
Amer., 1942, v. 1, Sept., pp. 305-307. 

A 26-year-old man was given 22 
grams of the sulfonamide “uliron” over 
a period of 17 days. After 24 hours his 
vision became suddenly blurred, being 
reduced to O.D., 1/6 and O.S. 1/8. The 
corneal astigmatism was 0.5 diopter 
each eye, as measured by the ophthal- 
mometer, and remained the same for 
the duration of the disturbance. Re- 
fraction revealed O.D. —2.00 sph. 
— 2.00 cyl. ax. 60 ° = 1.0, and O.S. 
-2.00 sph. -2.00 cyl. ax. 120® = 1.0, 
unchanged by repeated instillation of 
atropine. Administration of uliron was 
"discontinued and within four days the 


vision Avas 1.0 each eye Avithout cor- 
rection. The disturbance apparently re- 
sulted from absorption of the sulfona- 
mide by the lens. 

J. Wesley McKinney. 

Lister, A., and Bishop, J. W. Night 
\dsion in the Army. Brit. Med. Jour., 
1943, Sept. 11, p. 325. 

The results of 10,333 tests for night 
vision on high-category men betAvcen 
the ages of 18 and 55 years are tabu- 
lated. Though the test is one of form 
sense, it appears that the minimum 
light necessary for discrimination of a 
simple form is in the region of the ab- 
solute light threshold. Classification il- 
lustrates the doAvnAvard trend of sco- 
topic vision Avhich occurs Avith advanc- 
ing 5 '’ears. This point is more of theo- 
retic interest since the drop from the 
average at 18 to that at about 44 years 
is only in the region of 3 micromillilam- 
berts. Owen C. Dickson. 

Luckiesh, M., and Taylor, A. H. 
Visual acuity at low brightness-levels. 
Amer. Jour. Ophth., 1944, v. 27, Jan., 
pp. 53-57. (2 figures, references.) 

McFarland, R. A., Hurvich, L. M., 
and Halperin,'M. H. The effect of oxy- 
gen deprivation on the relation between 
stimulus intensity and the latency of 
visual afterimages, Amer. Jour. Phys- 
iology, 1943, V. 140, Dec., pp. 354-366. 

The relationship between the latency 
of visual afterimages and stimulus in- 
tensity during exposure to various at- 
mospheric oxygen tensions is shown 
in tabulated form. These data are based 
on six experimental sessions employ- 
ing three trained subjects. Each session 
consisted of a series of measurements 
in normal air followed by repetitions 
during anoxia ; and finally 100 percent 
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oxygen was administered and observa- 
tions repeated after recovery intervals. 

The conclusions reached are that the 
effect of oxygen deficiency on the latent 
time of the "tertiary” visual afterimage, 
measured^ in a low oxygen chamber 
over a wide range of stimulus intensi- 
ties, shows that in normal air there is 
an inverse relationship between the 
latent time of the afterimage and the 
intensity of the stimulus, reduction of 
the intensity of the stimulus prolong- 
ing the latency of the afteripiage. 
Anoxia prolongs the latency of the 
afterimage. Complete recovery of the 
latent time upon administration of oxy- 
gen may require up to fifty minutes and 
the apparent brightness of the visual 
field is restored to normal within three 
to four minutes. The behavior of the 
visual mechanism is believed to reflect 
changes in the central nervous system, 
since the retina is embryologically a part 
of the central nervous system and re- 
sembles it metabolically and anatomi- 
cally. Slowness of recovery of the func- 
tion is therefore indicative of a similar 
delay in the recovery of other central 
nervous functions. This emphasizes the 
importance of the use of oxygen by 
airplane personnel at high altitudes as 
a preventive measure, before any ap- 
preciable effect of anoxia occurs. The 
possibility that some central nervous 
functions recover slowly after anoxia 
suggests that certain factors contribut- 
ing to landing accidents at sea level 
after high altitude flights without an 
adequate oxygen supply may be at- 
tributed to the residual effects of lack 
of oxygen. Melchiore Lombardo. 

Miles, W. R. Color blindness in 
eleven thousand museum visitors, Yale 
Jour. Biol, and iled., 1943, v. 16, Oct 
p. 59. 


By Ishihara - charts, 7,1 percent of 
eight thousand men were found de- 
fective in color vision, and 1.3 percent 
of three thousand women were simi- 
larly defective. 

Six grades of color defect were pro- 
posed, arranged in order of diminish- 
ing defect from group I to group A^I. 
Group IV includes typical dichromates 
and extreme anomalous trichromates. 
The author suggests that groups I to 
IV ought to be disqualified for service 
with the air force, whereas groups V 
and VI should be relatively safe risks. 
Groups I and II are entirely unsafe 
where recognition of colored signals is 
important. The author states that 
pseudo-isochromatic charts presenting 
colored forms of 'the vanishing pattern 
type on neutral gray backgrounds of 
similar brightness constitute a rapid 
practical means for determining de- 
grees of color defect. 

Robert N. Shaffer. 

Obrig, T. E. A new ophthalmic im- 
pression material. Arch, of Ophth., 
1943, V. 30, Nov., pp. 626-630. 

The satisfactory fitting of contact 
lenses became a possibility, when it was 
discovered that molds of the living 
human eye could be made with nego- 
coll. However,- negocoll has certain 
disadvantages and the present paper 
deals with the author’s experience with 
a new medium called moldite powder — 
for which the manufacturer refuses to 
divulge the formula. It is an alginate 
gelling agent which reacts when mixed 
with distilled water. The gelling is re- 
tarded by a preparation which gives 
sufficient time for the material to be 
placed on the eye and the molding 
shell centered before the gelling takes 
place. 

The many advantages of moldite 
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powder over negocoll are well outlined 
and the technique of its use is given 
in orderly and meticulous detail. (2 
figures.) R. W. Danielson. 

Orton, S. T. Visual functions in 
strephosymbolia. Arch, of Ophth., 
1943, V. 30, Dec., pp. 707-711. (See Sec- 
tion 12, Visual tracts and centers.) 

Pascal, J. I. A new approach to 
cross-cylinder tests. New York State 
Jour. Med., 1943, v. 43, Feb. 15, p. 323. 

For every astigmatic eye in a state 
of rest, one spherical lens gives better 
visual acuity than any other spherical 
correction. This “spherical equivalent” 
represents that correction in which 
Sturm’s conoid straddles the plane of 
the retina so that a round diffusion 
circle is focused on the retina — a state 
of equally mixed astigmatism. 

If an eye is so corrected that it is 
placed in such a state of equally mixed 
astigmatism as mentioned above, then 
the cross cylinder may be used to best 
advantage in determining the presence 
of, and axis of, astigmatism. In such a 
condition, the patient appreciates dif- 
ferences in the two positions of the 
cross cylinder by differences in the size 
of the diffusion circles. 

One table in the paper illustrates the 
fact that the difference in size of diffu- 
sion circles is greater, the stronger the 
cross cylinder used (providing it is 
held so that one axis of the cross cylin- 
der is at or very near the axis of astig- 
matism), until one reaches a cross cyl- 
inder equal in cylinder strength to the 
existing astigmatism. Under these con- 
ditions, there will be a maximum diffu- 
sion circle in one position, and none at 
all in the other position. Thus one 
■ should use a , stronger cross cylinder. 
The difference in size of circles de- 


creases as the cylinder axes become 
more obliquely inclined to the axis oi 
astigmatism, until at 45 degrees to the 
astigmatic axis there is no difference. 

Using this same “spherical” ap- 
proach for determining the axis of as- ■ 
tigmatism, the best effect is obtained 
by the use of correcting cross cylinders, 
as well as the testing cross cylinder. As 
the cylinder strength increases (both 
correcting and testing), the difference 
in size of diffusion circles increases. 
One table shows the results obtained 
with a fixed combination of 0.25 cor- 
recting cross cylinder and 0.50 testing 
cross cylinder. This combination proves 
to be satisfactory in most cases. Within 
5 or 10 degrees, however, a more exact 
method would be the use of a’ testing 
cross cylinder half the strength of the 
'correcting one. This step may be used, 
as a final check on the axis, after the 
cylinder strength has been determined. 

For determining the amount of astig- 
matism, a stronger cross cylinder is 
preferable, in early stages of the test, 
utilizing correcting cross cylinders to 
maintain the same spherical equivalent. 

Benjamin Milder. 

Pember, A. H. Presbyopic analysis. 
Dis. Eye, Ear, Nose, and Throat, 1942, 
V. 2, Dec., p. 364. 

In addition to a proper refraction, 
measurement of accommodation con- . 
vergence and interpupillary distance 
is considered of great importance in 
giving comfort to wearers of presby- 
opic corrections. Methods used in these 
determinations, other thah the actual 
refraction of the patient, are described. 
The prismatic effect of certain lenses 
is discussed briefly. 

Most refractionists are. said to over- 
correct their patients for near use. The 
author discusses a modification of the 
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use of the ampliometer with reference 
to additions for near use of the eyes. 

F.-M. Crage. 

Fett, L. B. Riboflavin and vitamin A 
in relation to “eye strain”. Canadian 
Med. Assoc. Jour., 1943, v. 49, Oct., 
pp. 293-295. 

A three-months study was made on 
232 men and women whose vocation 
was reading handwriting under normal 
lighting conditions and who com- 
plained of “eye strain.” The ages varied 
from 20 to 70 years. Conjunctival opaci- 
ties as seen with the biomicroscope con- 
stituted apparently the sole evidence 
of vitamin-A deficiency, and blood ves- 
sels crossing the limbus between the 
5 and 7 o’clock positions were the sole 
evidence of riboflavin deficiency. The 
large group was divided into three 
equal small groups. One group received 
a capsule of 10,000 i.u. of vitamin A 
daily; the second, 3 mg. of riboflavin 
daily; the third, a capsule containing 
inert matter. The patients did not know 
the nature of their medication. In no 
case was the diet supposed to be 
changed. In the vitamin-A series, as 
judged by the above biomicroscopic cri- 
teria, 12 percent of those with deficien- 
cies improved after three months of 
10,000 i.u. of vitamin A daily. In the 
riboflavin series, 57 percent of those 
with deficiencies improved after treat- 
ment, but 47 percent improved without 
any treatment. Charles A. Bahn. 

Prado, Durval. Concerning Marquez’ 
biastigmatism. Arquivos Brasileiros de 
Oftalmologia, 1943, v. 6, June, pp. 100- 
104. 

The author briefly indicates the na- 
ture^ of ^Marquez’ technique. The astig- 
matic test is begun by measuring the 
corneal astigmatism with the ophthal- 
mometer and then using skiascopy and 


subjective tests to measure separately 
the “residual astigmatism.” The author 
remarks that many ophthalmologists 
have convinced themselves of the ne- 
cessity for prescribing one-eighth diop- 
ter intervals, whereas some large manu- 
facturers of correcting lenses do not 
make lenses having such intervals. 

W. H. Crisp. 

Salvatori, P. L., and Oriani, A. The 
fitting of contact lenses. Arch, of 
Ophth., 1943, V. 30, Dec.', pp. 763-766. 

Molded plastic contact-lenses must 
often be adjusted to fit the individual 
eye. The authors have worked out a 
method of making these adjustments ac- 
cording to plan. In the fitting of contact 
lenses, one must bear in mind the con- 
vergence of the eyes, the pressure of the 
lids, and the effect of gravity. To com- 
pensate for these factors, a contact lens 
should be fitted so that the corneal por- 
tion will be decentered upward and 
turned slightly toward the nose. When 
fitted correctly the lens should rest uni- 
formly on the sclera without constrict- 
ing the blood vessels. There should be 
no tight or loose areas. 

The contact lens is first checked for 
over-all size. Instructions are given for 
trimming awa)’’ the margins if they 
exceed the fairly definite size limita- 
tions. Rotation is studied after marking 
the lens with a horizontal line, and is 
controlled by relieving excessively 
tight areas or by tightening loose 
edges. Tight or loose areas are detected 
by instilling fluorescein and suitable 
correction is obtained by grinding with 
a grit-impregnated rubber point on a 
dental machine. Optical centering is 
determined after marking the pupillary 
center on the plastic while the lens is 
in the eye. A blue-print-like record of 
the corrective markings is made in 
every case. This is an indispensable aid 
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to the fitter, serving as a permanent 
record and as a basis for planning 
necessary adjustments. Much time is 
saved and a more comfortable fit is 
obtained by following a definite plan 
rather than by free trial-and-error 
methods. (2 color plates.) 

John C. Long. 

4 

OCULAR MOVEMENTS 

Allen, M., Flack, F., and Billings, 
M. L. Three pedigrees of eye defects. 
(Nystagmus and myopia.) Jour, of 
Heredity, 1942, v. 33, Dec., p. 453. (See 
Section 17, Systemic diseases and para- 
sites.) 

Arganaraz, Raul. Nystagmus. Conju- 
gate deviations of paralyses of the con- 
jugate movements in diseases of the 
brain. Arch, de Oft. de Buenos Aires, 
1942, V. 17, March, p. 113. 

The author reviews the anatomic 
basis and the mechanism of the pro- 
duction of nystagmus, of conjugate 
deviations and of paralyses of the con- 
jugate movements of the eyes; discuss- 
ing their diagnostic significance. The 
literature on the subject is also re- 
viewed. (Bibliography.) 

Plinio Montalvan. 

Arganaraz, Raul. Study of optico- 
kinetic nystagmus as a means of diag- 
nosis. Arch, de Oft., de Buenos Aires, 
1942, V. 17, June, p. 323. 

The mechanism of opticokinetic nys- 
tagmus is discussed and its diagnostic 
value is emphasized. It is abolished in 
lesions of the oculomotor centers and 
pathways, and in the- optic tracts and 
visual cortex. Plinio Montalvan. 

Burri, Clara. The use of prisms in 
orthoptics. Amer. Jour. Ophth., 1944, 
V. 27, Jan., pp. 61-66. (References.) 


Dolph, C. H. The cover test as an aid 
to diagnosis in extraocular muscular 
anomalies. Texas State Jour. Med., 
1943, V. 38, Feb., p. 612. 

Dolph calls attention to the cover 
test. Because of its simplicity it is often 
neglected. T. M. Shapira. 

Foster, C. B. A new suture for use, 
in muscle-recession operations. Amer. 
Jour. Ophth., 1944, v. 27, Jan., pp. 71- 
72. 

Gamble, R. C. High congenital my- 
opia with convergent strabismus. 
Amer. .Jour. Ophth., 1944, v. 27, Feb., 
pp. 159-160. ' ' 

Grieve, J., and Archibald, D. H. 
Some facts and figures relating to het- 
erophoria in symptom-free individuals. 
Trans. Ophth. Soc. United Kingdom, 
1942, V. 62, pp. 285-293. 

The authors report • on a study of 
heterophoria in a selected group of air 
recruits between the ages of 17 and 
30 years. Out of 7,019 men examined, 
53 percent showed lateral, vertical, or 
both deviations, and only 1.3 percent 
complained of symptoms. Voluntary 
convergence was found in 30 percent of 
1,268 recruits examined. 

The second part of the paper gives, 
results of an investigation into the in- 
cidence of convergence insufficiency 
among normal school children. Of 104 
children examined, 8 percent showed 
heterophoria, and 58 of these children , 
had voluntary convergence. In com- 
paring the development of the child 
intellectually and emotionally with the 
above findings, out of 58 children with 
perfect voluntary convergence 30 were 
considered normal, 17 intellectually re- 
tarded, and 11 unstable., Of the 46 with- 
out the power of voluntary conver- 
gence 14 were regarded as norrhal in 
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all ways, 8 intellectually retarded, and- 
24 unstable. 

The third part of the paper deals with 
findings in a group of retarded chil- 
dren. Of the 86 examined, 52 did not 
have full voluntary convergence. Of 
these, twenty were intellectually re- 
tarded- and 32 emotionally unstable. 

Facts of special interest are the dis- 
parity between the number of individu- 
als showing phorias and the number 
with symptoms, the high incidence of 
poor voluntary convergence in all 
groups, and the high incidence of eso- 
phoria for distance and of exophoria 
for near among adults. 

Beulah Cushman. 

Hermans, T. G. Torsion in persons 
with no known eye defect. Amer. Jour. 
Ophth., 1944, V. 27, Feb., pp. 153-158. 
(One table, 3 figures, references.) 

Kobrak, F. Studies on vestibular nys- 
tagmus. Jour. Laryng. and Otol., 1943, 
V. 58, May, p. 167. 

The author describes his studies car- 
ried on with weak caloric stimulus on 
the labyrinth in preference to the rota- 
tory test, and he discusses his obser- 
vations on latent nystagmus. These 
experiences may serve as a diagnostic 
aid for detection of abnormalities of the 
acoustic ner\fe. R. Grunfeld. 

Krimsky, Emanuel. Fixational cor- 
neal light reflexes as an aid in binocular 
investigation. Arch, of Ophth., 1943, v. 
30, Oct., pp. 505-520; also Trans. Amer. 
Acad. Ophth. and Otolaryng,, 1943, 
47th mtg., klarch-April, p. 269. 

Ocular deviation and binocular im- 
balance may be measured in a con- 
trolled and graded objective manner by 
artificial restoration of the corneal light 
reflexes to their fixation positions. Arti- 
ficial restoration, or centering, of the 


corneal light reflexes may be carried 
out with prisms, the anglometer, the 
photometric sterioscope, or the synop- 
tophore. ■ _ 

. The amount of deviation in a squint 
may be measured by the strength of 
prism required to center the corneal 
light reflexes. It is not intended that 
this determination replace the familiar 
cover test. The observation of the light 
reflex is also of value in objectively 
determining the amount of prism con- 
vergence and divergence, in measuring 
heterophoria, in distinguishing a het- 
erophoria from a heterotropia, in meas- 
uring squint with severe amblyopia, 
and in demonstrating malingering. In 
addition, the fixational corneal light re- 
flexes are helpful in the objective study - 
of the near point of convergence, ocular 
dominance, primary versus secondary 
deviation, ocular torticollis' versus 
sternocleidomastoid torticollis, _ the 
range of monocular movements, binoc- 
ular fixation, abnormal retinal corre- 
spondence, and pseudostrabismus. (12 
figures.) John C. Long. 

Malbran, Jorge. Paralysis of the in- 
ferior rectus muscle. Arch, de Oft. de 
Buenos Aires, 1942, v. 17, Ma}’’, p, 311. 

A 29-year-old woman presented a ' 
paralysis of the left inferior rectus 
muscle following a blunt injury to the 
orbit. The pupil was dilated and irre- 
sponsive to the different stimuli in the 
affected eye. An atypical torticollis, 
with the head tilted to the right side, 
was also present. The author discusses 
the diagnostic significance of this tor- 
ticollis and the neural mechanism of 
the mydriasis, as well as the pupillary 
response to pharmacodynamic tests. 
From the use of eserine and pilocarpine, 
which produced marked miosis in this 
case, he concludes that the lesion was 
located behind the ciliary ganglion, and 
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was probably a traumatic hematoma of 
the orbit. Myectomy of the paralyzed 
muscle resulted in disappearance of the 
torticollis and diplopia. The mydriasis 
was gradually subsiding. (Photo- 
graphs, bibliography.) 

Plinio Montalvan. 

Mata, P., and Carrillo, E. A case of 
Erb-Goldflam disease (myasthenia 
gravis). Arch, de la Soc. Oft. Plisp.- 
Amer., 1942, v. 1, Sept., pp. 233-250. 

The case reported is that of a 14- 
year-old girl who for the preceding 
three years had had a mild ptosis of 
both upper lids of variable degree asso- 
ciated with transient attacks of diplo- 
pia. The ptosis was worse in the eve- 
ning and after exertion. No other 
muscles were affected although there 
was a general asthenia with fatigue 
after much walking. The myasthenic 
reaction of Jolly was positive. (This 
test consists in repeated galvanic stim- 
ulation of the affected muscles, which 
in this syndrome show rapid fatigabil- 
ity to the point of complete absence of 
response to the electrical stimulation.) 

The author points out that in most 
cases of myasthenia there is a disturb- 
ance in the metabolism of lactic acid 
and creatinin with an increase in both, 
blood and urine. In this case, however, 
there was no increase in the blood lac- 
tic acid. Creatinin was markedly in- 
creased in the urine. The symptoms 
were relieved and controlled by glu- 
cocol. Prostigmin was not available to 
the authors. J. Wesley McKinney. 

Pascal, J. I. Nominal duction and 
true duction power. Amer. Jour. 
Ophth., 1944, V. 27, Feb., pp. 179-180. 

Prangen, A. D. Surgical treatment of 
paralysis of the rectus muscles of the 
eye. Proc. Staff Meetings Mayo Clinic, 
1943, v, 18, May 19, p. 145. 


The author presents a case of bi- 
lateral traumatic paralysis of the ex- 
ternal recti muscles. Transplantation of 
the inferior and superior recti, a 13-mm. 
resection of the external recti, and a 

6- mm. recession of the interni Avere 
performed. This extensive surgery was 
well tolerated and resulted in straight 
eyes, obliteration of the diplopia, and 
normal excursions. F. M. Crage. 

Roth, E. V. Orthoptics for the infant 
squinter, one to four years old. Amer. 
Jour. Ophth., 1944, v. 27, Jan., pp. 57-60. 

Stewart, D. D. S. A method of evalua- 
tion of binocular muscle balance. Brit. 
Jour. Ophth., 1943, v. 27, Nov., pp. 477- 
483. 

As a part of all routine eye examina- 
tions, estimation of the dynamic ocular 
equilibrium for distance as well as for 
near is recommended. Two instruments 
are described to assist in rapid estimar 
tions of muscle balance: (1) a pair of 

7- D. prisms, bases out, in a hand spec- 
tacle-frame ; (2) a spring mount with 
a thin handle to take a single trial lens 
(a 2-D. prism). The fixation target used 
consists of a Snellen chart on a black 
ground with a white diamond-shaped 
card above the chart and a white ring 
and a dot on either side of the chart. 

Tests for esophoria, exophoria, and 
hyperphoria are described. No attempt 
is made to indicate how an examiner 
may use the information gained from 
these tests, since every oculist has 
acquired by experience an opinion on 
measures likely to relieve symptoms of 
visual discomfort. It is the author’s 
opinion that we do not yet appreciate 
the extent to which selected adult pa- 
tients can be helped by “eye exercises” 
of the right kind. (3 illustrations,) 

Edna M. Reynolds, 



ABSTRACTS 


441 


Sugar, H. S. Guides in the operative 
(cosmetic) treatment of nonaccommo- 
dative concomitant squint. Arch, of 
Ophth., 1943, V. 30, Noy., pp. 593-602. 

In view of the many variable reports 
on the amount of correction obtainable 
by various operative procedures, the 
author has analyzed 65 operations on 
the internal and external rectus muscles 
of male Army personnel, ranging in 
age from 20 to 49 years. The resection 
operation used was the Lancaster pro- 
cedure. The recession operation of 
Jameson was utilized. 

The results cannot be easily ab- 
stracted and should be read in full. The 
average values are fairly consistent. 
Resection of the internal rectus muscle 
resulted in more correction than did 
recession of that muscle. The opposite 
result was obtained with operation on 
the external rectus muscle, where re- 
cession was generally more effective. 
Seven-mm. recessions were done in 
some cases in spite of the fact that it 
is standard procedure not to do a re- 
cession of more than 5 mm. on the 
internal rectus muscle or of more than 
3 mm. on the external rectus muscle. 

In convergent-squint cases of the 
convergence-excess type, recession of 
the internal rectus muscle should be 
thfe primary procedure. For deviations 
up to 15 prism-diopters, recession of the 
internal rectus muscle of the deviating 
eye is recommended. With greater de- 
grees of strabismus, resection of the 
external rectus muscle should also be 
done. In the convergence-insufficiency 
type, for deviations ^up to 16 prlsm- 
diopters resection of the internal rectus 
muscle of the deviating eye is recom- 
mendedl For deviations of 16 to -25 
prism-diopters resection of both inter- 
nal rectus muscles or resection of the 
internal muscle of the deviating eye, 
. and recession of the external rectus 


muscle of the same eye, depending on 
the deviations for distance and near 
vision, are indicated. 

In divergent-squint cases of the di- 
vergence-excess type, recession of the 
external rectus muscle of the deviating 
eye should be the primary operation. 
In the divergence-insufficiency type, 
resection of the internal rectus muscle 
is then the primary operation. Recom- 
mendations are also given for the di- 
vergence-excess and divergence-insuf- 
ficiency types. (5 tables, references.) 

R. W. Danielson. 

Torres Estrada, Antonio. A new 
scheme for the diagnosis and record- 
ing of paralyses of the extrinsic muscles 
of the eye. Bol. del Hosp. Oft. de Ntra. 
Sra. de la Luz, 1942, v. 2, Jan.-April, 
pp. 24-30. 

After discussion of the subject, and 
criticism of other schematic methods of 
recording, the author reproduces his 
own elaborate diagram and sets forth a 
series of rules for recognition of the 
paralyzed muscle or muscles. 

W. H. Crisp. 

5 

CONJUNCTIVA 

Bedell, A. J. Distribution of epidemic 
keratoconjunctivitis in the United 
States. Jour. Amer. Med. Assoc., 1943, 
V. 123, Dec. 25, p. 1101. 

Keratoconjunctivitis has not been 
found to be epidemic throughout the 
United States. The West Coast and 
Hawaii have reported more complica- 
tions and more extensive ocular in- 
volvements than other areas. (One fig- 
ure, discussion.) George H. Stine. 

Cogan, D. G., Kinsey, V. E., and 
Drinker, P. Infrared • therapy of flash 
keratoconjunctivitis. Jour. Amer. Med. 
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Assoc., 1943, V. 123, Dec. 4, p. 883. (See 
Section 16, Injuries.) 

Smart, F. P., Young, C. A., and Phil- 
lips, K. The treatment of gonorrheal 
ophthalmia by diathermy in conjunc- 
tion with sulfonamides. United States 
Naval Med. Bull., 1943, v. 41, Nov., pp. 
1727-1730. 

The authors believe that the superior 
efficacy of combined general fever 
therapy and hemotherapy over either 
alone in the treatment of gonorrheal 
ophthalmia is no longer debatable. 
Temperature is not the sole factor in 
curing these infections, for numerous 
cases have been cured by temperatures 
lower than the thermal death-point of 
the invading organism. Short-wave 
diathermy ranging from 16 to 30 me- 
ters and the ultrashort wave from 6 
to 10 meters are used in the Navy. A 
small pancake coil or drum is employed 
to produce an electromagnetic field and 
the ultrashort wave is applied with 
small condenser-spaced, discs. In case 
of necessity the applications may be 
given with safety every three hours 
during the 24-hour day. In the first case 
reported, long-wave diathermy was re- 
peated every eight hours for three ses- 
sions. Sulfa drugs were not used. Im- 
provement was noted after eight hours 
and recovery was complete. 

In the second and third cases 15 
grains of sulfathiazole was given every 
three hours during the 24-hour period, 
in combination with short-wave elec- 
tromagnetic treatments lasting 30 min- 
utes every 24 hours for approximately 
six treatments. Within six hours after 
. the first application, notable subjective 
and objective improvement was noted. 
Smears were negative for gonococci 
after 48 hours, and complete recovery 
without loss of vision resulted in 12 
and 18 days respectively. 

Charles A. Bahn. 


Suizman, J. H., and Elliott, C. H,, 
Jr. Powdered sulfathiazole in treatment 
of conjunctivitis. United States Naval 
Med. Bull., 1943, v. 41, Sept., pp. 1396- 
1399. 

One hundred and sixty-seven per. 
sons (apparently domiciled in naval 
barracks) who had conjunctival red- 
ness from various causes were treated 
by the authors in two groups. Gonor- 
rheal conjunctivitis was excepted. One 
hundred and thirty-three received an 
unstated number of instillations of un- 
stated strengths of argyrol and zinc 
sulphate, and are reported to have had 
a seven-day average duration. Forty- 
four of this group were treated with 
conjunctival applications of powdered 
sulfathiazole, administered on an ear 
spoon and preceded by a 1-percent-pon- 
tocaine instillation. These had an aver- 
age duration of only two days. (In 
trying to understand the astoundingly 
decreased duration produced by the 
sulfathiazole powder in such a varied 
group of cases of conjunctival redness 
physically and chemically produced, 
the reviewer wonders how much the 
discomfort produced by the sulfathia- 
zole stimulated the urge to get well by 
making the cure more painful than the 
disease.) Charles A. Bahn. 

Torres Estrada, Antonio. Results ob- 
tained in ten years with my personal 
technique for the surgical treatment of 
pterygium. Bol. del Hosp. Oft. de Ntra. 
Sra. de la -Luz, 1942, v. 2, Jan.-April, 
pp. 4-15. 

This author insists upon the im*- 
portance of excising the hypertrophied 
episcleral tissue. After separation ,of 
the head of the pterygium from the 
cornea, leaving Bowman's membrane 
perfectly clear, the head of the pteryg- 
ium is excised, but without disturbing 
the neighboring attachments of^ the 
conjunctiva to the corneal limbus. The 
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author then dissects the conjunctiva 
from the underlying episcleral hyper- 
trophy, and completely removes the 
hypertrophied episcleral tissue down to 
the sclera. Hemorrhage must be care- 
fully controlled to avoid the risk of a 
conjunctival hematoma. A vertical cut 
upward in the conjunctiva and another 
vertical cut downward form two V,- 
shaped conjunctival flaps, the upper 
one of which is carried down into the 
gap on the corneal side of the lower 
incision, so as to make an N-shaped 
scar the angles and lines of which are 
united by as many sutures as are found 
necessary in the particular case. With- 
out statistical details, the author claims 
success in about 95 percent of 163 cases 
operated upon by this method since 
1939. (9 illustrations.) W. H. Crisp. 

6 

CORNEA AND SCLERA 

Arruga, H. Notes on corneal graft- 
ing from the cadaver. Arch, de la Soc. 
Oft. Hisp.-Amer., 1942, v, 1, Aug., pp. 
163-166. 

Arruga discusses a number of prob- 
lems in connection with corneal trans- 
plantation and arrives at the follow- 
ing conclusions; (1) Corneas from 
cadavers are at least as good as those 
obtained from the eye enucleated from 
the living. (2) Although good results 
have been obtained from eyes pre- 
served for four days, it is logical to 
expect that the earlier they are used 
the better the result will be. (3) 
Heterotransplants always result in 
opacification. (4) To remain clear, 
transplants must be placed at least in 
some part contiguous to relatively nor- 
mal cornea if nutrition and thus trans- 
, parency are to be maintained. (5) Post- 
operative imbibition of tears or aqueous 
indicates a poor prognosis for the graft. 
(6) In general the greater the post- 
operative reaction the greater the 


opacification of the graft, (7) Myopia 
frequently results following kerato- 
plasty. (8) Keratoplasty may be per- 
formed in inflammator}" conditions as 
soon as the acute phase has subsided 
and as soon as it is certain that opa- 
cification of the cornea will result. Cen- 
tral corneal ulcers and infiltrations may 
be excised, and with transplantation 
the period of disability is much short- 
ened. J. Wesley McKinney. 

Bedell, A. J. Distribution of epidemic 
keratoconjunctivitis in the United 
States. Jour. Amer. Med. Assoc., 1943, 
V. 123, Dec. 25, p. 1101. (See Section 5, 
Conjunctiva.) 

Burch, E. P., and Gewirtz, A. J. An 
ocular complication following mechan- 
ical fever-therapy. Venereal Dis. Infor- 
mation, 1943, V. 24, Nov., pp. 330-331. 

The frequency of superficial punc- 
tate keratitis following mechanical 
fever- therapy combined with sulfathia- 
zole orally in the treatment of chronic 
gonorrhea led the authors to experi- 
ment with local applications of mineral 
oil as a preventative. In six patients 
receiving this general treatment, one 
drop of mineral oil was placed in the 
left eye every two hours during the 
eight hours of fever therapy, the right 
eye being untreated. Although in sev- 
eral cases the condition appeared in the 
untreated eye, it never occurred in the 
eye treated with mineral oil. A larger 
series of 25 cases was then treated with 
mineral oil in both eyes as above de- 
scribed. In none of these cases was 
superficial punctate keratitis observed. 
The authors believe with Neame that 
the ocular condition is essentially a 
virus infection which becomes active 
after lowering of corneal resistance by 
dryness and high temperature. 

Charles A. Bahn. 
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Buschke, W., Fricdenwald, J. S., and 
Fleischmann, W. Studies on the mito- 
tic activity of the corneal epithelium. 
Johns Hopkins Hosp. Bull., 1943, v. 
73, Sept., p. 143. 

The method of obtaining, clearing, 
staining, and counting fragments of rat 
cornea to demonstrate mitotic activity 
of the corneal epithelium is described. 
Mitotic activity may shed important 
light on actions of drugs and processes 
of repair. 

Standardization of mitosis counts in 
normal rats and then following colchi- 
cine injection indicates the rate of mito- 
sis. This is possible because of the 
arrest of mitosis in the metaphase fol- 
lowing use of the drug, without influ- 
ence either on the rate of entrance into 
mitosis or the velocity of the cycle up 
to this phase. With this as a basis it 
Avas found that ether anesthesia inhib- 
ited entrance of corneal epithelial cells 
into mitosis, and in certain conditions 
altered the speed of the process. 

Locally applied cocaine hydrochlo- 
ride and ephedrine hydrochloride de- 
crease the entrance of epithelial cells 
into mitosis. Owen C. Dickson. 

Das Gupta, B. K. Parenchymatous 
keratitis following riboflavin deficiency. 
Indian Med. Gaz., 1943, v. 78, April, 
p. 198. 

A partially albinotic 30-year-old 
Hindu male had marked deep keratitis 
of one eye and other local signs. Vas- 
cularization^ of the cornea of the af- 
fected eye was entirely absent. Total 
clearing of the cornea occurred in 29 
days after administration of 100 mg. of 
lactoflavine administered both orally 
and intramuscularly, the average daily 
dose being 4 mg. Atropine locally was 
the only additional therapy. Clearing 
progressed gradually from the limbal 
region centrally, suggesting restoration 


of the vitamin factor from the limbal 
circulation. Of interest is the fact that 
at no time Avas there an)'- sign of cor- 
neal A'ascularization. 

OAven C. Dickson. 

Mata Lopez, Pedro. Chemotherapy 
with compounds of sulfapyridine in 
serpiginous ulcer of the cornea. Arch, 
de la Soc. Oft. Hisp.-Amer., 1942, A^ 1,' 
Sept., pp. 286-295. 

The author reports his experiences 
AA’-ith the use of sulfapyridine by rhouth 
and locally in ointment form in thirty 
cases of serpiginous ulcer and com- 
pares the results Avith those obtained 
before the use of the sulfonamides. The 
percentage of cures Avas increased from 
3 to 5 percent Avithout sulfapyridine to 
33 per cent AA'ith sulfapyridine. 

J. Wesley McKinney. 

Nuri Fehmi Ayberk. About tracho- 
matous pannus. Goz Klinigi, 1943, v. 1, 
Aug., p. 13. - 

The author finds the only efficient 
local treatment for trachomatous pan- 
nus to be 0.5-percent solution of 
methylene blue combined AAuth atro- 
pine. The former drug may have a di- 
rect effect upon the trachoma virus and 
may also help to improve the metabo- 
lism of the epithelium of the conjunc- 
tiA^a and cornea. J. Igersheimer. 

7 , 

UVEAL TRACT, SYMPATHETIC DIS- - 
EASE, AND AQUEOUS HUMOR 

Dubourdieu, J., Canabal, E. J.,‘ and 
Gonzalez Vanrell, F. Wallenberg’s 
syndrome. Arch. Uruguayos de Med., 
Cir, y. Especial., 1943, v. 22, June, pp. 
544-552. 

Most of the patients with this rare 
syndrome die soon, but the patient 
whose case is noAV reported lived for 
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one year. -His bulbar lesion produced 
.a limited left hemiparesis, which was 
accompanied by difficulty in opening 
the left eye, enophthalmos, and miosis 
(Bernard Horner syndrome). There 
was nystagmus on fixation, and the left 
corneal reflex was abolished. Each eye 
had good visual acuity. (References.) 

W. H. Crisp. 

Fralick, F. B., Cooper, J. H., and 
Armstrong, R. C. Uveitis with second- 
ary glaucoma. Trans. Amer. Acad. 
Ophth. and Otolaryng., 1942, 47th mtg., 
Nov.-Dee., pp. 92-99. (See Section 8, 
Glaucoma and ocular tension.) 

Kravitz, D., and Duest, L. J. Post- 
operative endogenous infection of the 
eye with recovery. Amer. Jour. Ophth., 
1944, V. 27, Feb., pp. 167-171. (Refer- 
ences.) 

Rados, Andrew. Fundus lesions in 
syphilis. Jour. Med. Soc. New Jersey, 
1943, V. 40, Aug., p, 304. 

The pathologic picture of syphilitic 
lesions of the uveal tract is most com- 
monly found in the choriocapillaris, as 
against sympathetic ophthalmia in 
which the deep layers are affected. Pig- 
ment epithelium and outer retina are 
secondarily affected, justifying as more 
correct the designation of chorioreti- 
nitis. 

Congenital chorioretinitis, or the 
typical salt-and-pepper fundus of luetic 
origin, is about the only characteristic 
syphilitic lesion. A syphilitic basis for 
many fundus pictures is assumed from 
other clinical findings. Vascular pathol- 
ogy due to Buerger’s disease, or lesions 
hf Boeck’s sarcoid and undulant fever, 
may require reclassification of signs 
hitherto described as luetic. 

Four types of fundus change in con- 
genital syphilis are described. First, 


the bilateral, posterior polar or periph- 
eral, delicate yellowish-red dots mixed 
with tiny pigment spots of the salt- 
and-pepper type which are nonprogres- 
sive. These may occur independently or 
in association with the other more fre- 
quent forms.. Types two and four con- 
sist of patches of yellowish red occur- 
ring in the extreme periphery and 
measuring about one-half disc diam- 
eter. Pigmentary changes are late, and 
lesions may be unilateral. The severe 
form of type two may be hard to dif- 
ferentiate from retinitis pigmentosa. In 
type three the patches are of lighter 
color and the pigmentation less 
marked. This type ma}’’ occur unilater- 
ally and changes progress from the 
extreme periphery toward the center. 
Pigmentation may increase in the late 
stages, giving a picture similar to that 
of type two and of which perhaps it is 
merely one modification. 

Acquired syphilitic lesions occurring 
usually in the second stage are de- 
scribed. Emphasis is placed on vitreous 
exudation, hazy fundus, frequent bi- 
laterality, and the end picture of small, 
pigment-ringed central lesions pro- 
gressing to larger areas at the periph- 
ery. Owen C"Dickson. 

Ruby, F. McK. Essential atrophy of 
the iris. Amer. Jour. Ophth., 1944, v. 
27, Feb., pp. 171-175. (4 figures, refer- 
ences.) 

Schlaegel, T. F., Jr. A comparison of 
the ocular reactions of pigmented and 
albino rabbits to normal horse serum. 
Amer. Jour. Ophth., 1944, v. 27, Feb., 
pp. 137-146. (3 tables, S figures, refer- 
ences.) 

Wienman, G. J. Sympathetic opthal-. 
mitis. United States Naval Med. Bull., 
1943, V. 41, Sept., pp. 13924396. 
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The author believes that at least 17,5 
percent of all badly injured eyes, if not 
removed, will lead to sympathetic oph- 
thalmitis, Enucleation should be per- 
formed within two weeks of the ocular 
injury, as the most dangerous period is 
between the third week and the third 
month. The prognosis in advanced 
cases is poor, and the only good treat- 
ment is prophylactic enucleation. Sul- 
fanilamide and foreign-protein therapy 
appear to be of value, but continued 
cycloplegia is the greatest single factor 
in the treatment. There is a great tend- 
ency for sympathetic ophthalmitis to 
undergo remissions and exacerbations. 
No case can be considered quiescent 
until at least one year has elapsed. The 
author reviews four cases of sympa- 
thetic ophthalmia seen in civilian prac- 
tice. The first received a knife wound 
of the uveal tract, and developed sym- 
pathetic ophthalmitis in the second eye 
after approximately six weeks. Not- 
withstanding enucleation after the sec- 
ond eye became involved, total blind- 
ness resulted. In the second case, the 
condition followed removal of a lens 
which had been dislocated when the 
eye was struck by a baseball. Sympa- 
thetic ophthalmitis developed after ap- 
proximately six weeks, the offending 
eye being removed at that time. Sulfa- 
thiazole, foreign protein, and calcium 
glucinate intravenously, were adminis- 
tered; the corrected vision ultimately 
being 20/20. On several occasions dur- 
ing one year, the condition recurred 
following the discontinuance of sulfa- 
nilamide. In the third patient, the 
manifestation of sympathetic ophthal- 
mitis was an optic neuritis, following 
a subconjunctival scleral rupture, and 
involving essentially only the posterior 
segment of the second eye. In the 
fourth case, total blindness resulted 


largely through the patient’s lack of co- 
operation. Charles A. Bahn. 

Yanamura, H. Y., and Green, R. G. 
Intraocular virus infections. Science, 
1943, V. 98, July 9, p. 45. 

The authors have succeeded in ex- 
perimentally transmitting the virus of 
epizootic fox encephalitis by inoculat- 
ing the virus into the anterior chambers 
of eyes of dogs, wolves, and foxes. The 
application of their technique has aided 
materially the study of this virus in- 
fection, because it results in 100 per- 
cent of infections which can be fol- 
lowed by gross observation and can be 
verified by demonstration of inclusion 
bodies in stained preparations of the 
corneal endothelium. The clear-cut re- 
sults have increased knowledge con- 
cerning the spines of animals suscep- 
tible to fox-encephalitis virus, and open 
possible avenues of investigation of 
other viruses which at present can be 
demonstrated only with difficulty. 

Benjamin Milder. 

8 

GLAUCOMA AND OCULAR TENSION 

Fralick, F. B., Cooper, J. and 
Armstrong, R. C. Uveitis with second- 
ary glaucoma. Trans. Aimer. Acad. 
Ophth. and Otolaryng.,- 1942, 4th mtg., 
Nov.-Dee., pp. 92-99. 

Secondary glaucoma in cases of 
iridocyclitis’ occurred in 22 percent of 
1,282 eyes examined. Medical therapy 
consisting of mydriatics or miotics or. 
their combination in addition to heat, 
salicylates, foreign protein, and re- 
moval of focal or general infection re- 
sulted in normalization of the intra- 
ocular tension in 30 percent of the eyes. 
Paracentesis resulted in normal ten- 
sion in 43 percent of the eyes when 
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used in active iridocyclitis accompanied 
by“glaucoma. If paracentesis is going to 
be successful one or two paracenteses 
at the most are usually sufficient, and 
after failure of paracentesis on two oc- 
casions some other procedure may bet- 
ter be utilized unless the eye show's 
active inflammatory changes contrain- 
dicating other surgery. Of all operative 
procedures, iridectomy gave the high- 
est percentage (71) of controlled intra- 
ocular tension in iritic glaucoma. If 
the ocular inflammation is first de- 
creased to a minimum, favorable re- 
duction in tension by iridectomy is en- 
hanced. Corneoscleral trephining was 
successful in reducing elevated intra- 
ocular tension in 60 percent after the 
iridocyclitis became quiescent. This 
operation is not indicated in eyes show- 
ing active uveitis. Cyclodialysis, iriden- 
cleisis, transfixation of the iris, and 
combined extraction of complicated 
cataract in quiescent iridocyclitis with 
secondary glaucoma, resulted collec- 
tively in reducing the tension to nor- 
mal in 62 percent of the eyes operated 
upon. Sixty-seven (25 percent) of the 
eyes showing glaucoma after develop- 
ment of primary iridocyclitis were pri- 
marily or finally enucleated. (9 tables.) 

Gertrude S. Hausmann. 

Gradle, H. S., and McGarry, H. I. 
Why a glaucoma clinic? Trans. Amer. 
Acad. Ophth. and Otolaryng., 1942, 47th 
mtg., Nov.-Dee., pp. 100-105. 

The value of the glaucoma clinic is 
mainly that 95 percent of the people 
afflicted with glaucoma are kept under 
observation for two years or more, 
whereas previously 96 percent of them 
disappeared within two years. Analysis 
of the first 283 eyes with primary glau- 
coma observed over a period of two 
years shows that the better the visual 


acuity and the visual fields are at the 
time of the discovery of the disease the 
better is the chance of preservation of 
useful vision by continued observation 
and treatment. Of all the eyes with 
useful vision, only 14 percent became 
practically blind wdthin tw'o years. 
Loss of vision in the peripheral field 
usually precedes loss of central visual 
acuity. (4 tables, discussion.) 

Gertrude S. Hausmann. 

# 

La Motte, W. O. Primary glaucoma, 
its etiology, symptoms, and diagnosis. 
Delaware State Med. Jour., 1943, v. 
15, June, p. 101. 

This paper presents a brief survey of 
glaucoma, intended for a nonophthal- - 
mologic medical group. Various reports 
of the incidence of blindness due to 
glaucoma range up to 20 percent. A 
classification of glaucoma is presented, 
primary glaucoma being divided into 
acute inflammatory, chronic inflamma- 
tory, and chronic simple types. 

The early signs and symptoms of 
each of the three types are described, 
emphasizing differentiation from con- 
junctivitis and acute iritis. The early 
transient symptoms are described, 
along with cautious provocative tests 
for early cases. The importance of vis- 
ual-field studies is brought out, and an 
illustrative case is cited. 

Benjamin Milder. 

Lloyd, R. I. Glaucoma and the gen- 
eral practitioner. New Orleans Med. 
and Surg. Jour., 1943, v. 96, Aug., p. 67. 

The author summarizes the mecha- 
nism by which increased intraocular 
pressure impairs visual acuity and the 
field of vision. Briefly, in nontechnical 
language, the author outlines the signs 
and symptoms of glaucoma, the meth- 
ods of diagnosis, and the responsibility 
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of the general practitioner in education 
of the public and control of glaucoma. 

Benjamin Milder. 

McLean, J. M. What everyone 
should know about glaucoma. Sight- 
Saving Review, 1943, v. 13, no. 2, p. 83. 

In simple readable style the article 
tells the public of the importance of 
glaucoma, its symptoms, and its con- 
trol. The author advises all who arc 
middle-aged or older to find out if they 
have the condition. 

Robert N. Shaffer. 

Moreu, Angel. The vascular factor 
in the treatment of glaucoma. Arch, de 
la Soc. Oft. Hisp.-Amer., 1942, v. 1, 
Sept, pp. 272-281. 

This report is based on gonioscopic 
observation of one hundred cases of 
various types of primary glaucoma. In 
all hypertensive eyes an edema of the 
ciliary body and of the root of the iris 
was observed, manifested by a dark- 
bluish coloration and fine spots of exu- 
dation. This was interpreted to be an 
edema du to venous congestion rather 
than inflammatory edema. Successful 
operation or medical treatment caused 
disappearance of the edema but, if the 
tension was not completely normalized 
or if loss of vision and field continued 
despite normalization of tension, the 
edema persisted. All of the patients 
were stated to have either hyperten- 
sion, arteriosclerosis, circulatory dis- 
turbance, or disequilibrium of the 
sympathetic-parasympathetic nervous 
system. Glaucoma was found to be in 
large part caused by a circulatory dis- 
turbance which was both local and gen- 
eral. 

The classical medical and surgical 
treatment of glaucoma was employed 
with the addition of a vasodilator drug 


"Lacranol.” This is a sodium nucleo- 
tide extracted from the muscles and 
blood of warm-blooded animals. Taken 
by mouth it produces capillary dilata- 
tion without affecting appreciably the 
arterial pressure or intestinal muscu- 
lature. J. Wesley McKinney. 

.Torres, Estrada A. Modifications of 
Heine’s cyclodialysis. Jour. Internal. 
College of Surg., 1943, v. 6, July-Aug., 
p. 378. 

The modification consists in making 
the scleral opening only 4 to 5 mm. 
wide and placed at the 8 o'clock posi- 
tion in the right eye and at 4 o’clock 
in the left. A special spatula, set at an 
angle of 145° with the shaft, is intro- 
duced and the ciliary body is separated 
from jthe sclera for 180°. Both eyes are 
operated upon at a single session. The 
procedure is simple, involves no danger 
to sight, and is especially recommended 
in advanced glaucoma. The authors 
consider that cyclodialysis with ample 
separation is the only operation indi- 
cated for glaucoma. (2 figures.) 

Eugene M. Blake. 

9 

crystalline lens 

Bellows, J, G., and Nelson, D. An- 
oxia cataract. Proc. Soc. Exper. Biol, 
and Med., 1943, v. 54,. Oct., -p. 126. 

Rats were placed in a steel chamber 
in which the pressure was gradually 
reduced to an equivalent of 30,000 feet 
or more altitude. Fifty percent of the 
rats died. Seventy-five percent of the 
dead animals and ' 10 percent of the 
survivors showed lens opacities. To 
prove that anoxia alone is the impor- 
tant factor in producing cataract and 
that pressure and asphyxia are unim- 
portant, rats were placed in a glass 



abstracts 


chamber through which a mixture of 5 
percent oxygen and 95 percent nitro- 
gen was constantly flowing, the rats 
developing cataract under these condi- 
tions. 

Since lactic acid plays a great role in 
the oxidation process, of the lens, the 
lactic-acid content of the aqueous at 
high altitudes was determined. The 
aqueous humor of one eye in each ani- 
mal was removed. After two hours for 
recovery the animals were placed in a 
decompression chamber, some being 
kept for control. The lactic-acid content 
of the aqueous of the second eye was 
three to four times as high as that of 
the first eye or of the controls. The pH 
of the aqueous was found unaltered in 
high altitude. 

After decompression the iris is hy- 
peremic. In the superficial cortex dif- 
fuse gray opacities are visible. The an- 
terior superficial suture becomes more 
readily visible. Similar although less 
marked changes are found in the pos- 
terior cortex. In severe cases the fiber 
structure is lost and a glistening white 
total cataract is formed. After an hour 
the cataract gradually regresses. 

The authors examined the lenses of 
human volunteers subjected to decom- 
pression equivalent to 18,000 feet alti- 
tude, but no lens opacities were noted. 

R. Grunfeld. 

Berkove, A. B. Asthenopia and am- 
blyopia caused by congenital lens- 
vitreous changes. The Military Sur- 
geon, 1943,. V. 93, Nov., p. 415. 

The author describes a symptom 
complex characterized by defective vi- 
sion and painful, light-sensitive eyes. 
Slitlamp studies reveal mutton-fat 
opacities scattered throughout the lens, 
sclerotic posterior Y, and coarse lamel- 
lar structure in the vitreous. The writer 


449 

reports five, cases as examples of 25 
cases studied. It is suggested that the 
condition is frequent in cases of unex- 
plained amblyopia. 

Robert N. Shaffer. 

Buschke, Wilhelm. Classification of 
experimental cataracts in the rat. Arch, 
of Ophth., 1943, V. 30, Dec., pp. 735- 
750. 

Cataract formation has been ob- 
served in the rat under a number of 
different conditions. It has been found 
that feeding the rat a diet deficient in 
tryptophane produces either an acute, 
or chronic form of cataract, whereas 
addition of tryptophane to the diet 
causes arrest in cataract formation. 
Microchemical studies show that there 
is never a complete loss of bound in- 
dole from the lens even in the advanced 
stages of tryptophane-deficiency cata- 
ract. Such cataracts are associated with 
inhibition of body growth and altera- 
tions in other epithelial structures, 
namely cornea, hair, and testicular epi- 
thelium. Attention is called to the fact 
that lens, hair, and testicle are all epi- 
thelial tissues that continue to grow 
throughout life. Cataracts resulting in' 
rats from thallium poisoning and from 
riboflavine deficiency are also asso- 
ciated with similar changes in cornea, 
hair and testicular epithelium; 

On the basis of morphology, devel- 
opment, and allied symptoms, a classi- 
fication of experimental cataracts in 
rats includes three "principal groups, 
the diabetic, the tetanic, and the dys- 
trophic. The diabetic group Includes 
cataract associated with experimental 
diabetes as well as galactose and xylose 
cataracts; the tetanic group includes 
cataracts occurring in the course of 
dietary and postoperative tetany; and 
the dystrophic group, the cataracts ac- 
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companying riboflavine deficiency, 
chronic thallium poisoning, and trypto- 
phane deficiency. The article is illus- 
trated by slitlamp drawings of the vari- 
ous types of lens changes. (11 figures, 
references.) John C. Long. 

Buschke, Wilhelm. Dystrophic cat- 
aracts and their relation to other 
“metabolic” cataracts. Arch, of Ophth., 
1943, V. 30, Dec., pp. 751-762. 

The author divides both experimen- 
tal and clinical “metabolic” cataracts 
into hyperglycemic, tetanic and dys- 
trophic groups. The dystrophic group 
is discussed in some detail and is sub- 
divided in the following classification : 
(A) Experimental conditions : 1, ribo- 
flavine deficiency; 2, experimental 
chronic thallium poisoning; 3, experi- 
mental tryptophane deficiency. (B) 
Clinical cataract syndromes with pre- 
dominantly atrophic dermatoses; 1, 
Rothmund syndrome; 2, Werner syn- 
drome. (C) Cataract syndrome, with 
dermatoses of the atopic dermatitis 
type: Andogsky syndrome. (D) Clin- 
ical cataract syndromes associated with 
other cutaneous conditions, including 
those associated with follicular kera- 
tosis, telangiectasis, or myxedema, or 
with anomalies of the hair. (E) Cata- 
ract associated with mongolism and 
with myotonic dystrophy. 

Typically the dystrophic cataracts 
■ are associated with alterations in other 
structures of the body. Primary endo- 
crine dysfunction does not effectively 
explain the occurrence of these cata- 
racts. The author concludes that the 
lesions are probably due to primary 
metabolic disturbances in the affected 
tissues on a hereditary basis. (Bibliog- 
raphy.) John C. Long. 

Butler, T. H. Cataract extraction. 
' Brit. Jour. Ophth., 1943, v. 27, Nov., 
pp. 495-509. 


The advantages of drawing as a 
means of training the fingers for cata- 
ract surgery are emphasized. Medical 
students should have to pass an exam- 
ination in drawing. 

The most important preparation of 
the patient is 'psychologic. He should 
come to operation free from fear and 
confident of a successful outcome of 
his operation. The simpler the physical 
preparation is, the better. The patient 
must be examined for foci of infection, 
especially the teeth. The lacrimal sacs 
should be irrigated a few days before 
the operation, not on the day before. 
A culture should be taken 48 hours 
prior to operation, for medico-legal rea- 
sons if for no other. The tears contain 
their own antiseptic, and washing with 
normal saline just before operation is 
the author’s only local treatment. 

The only general treatment is to 
have the bowels properly emptied. If 
a preliminary iridectomy is to be done, 
eserine must be used with the cocaine 
because it is difficult to perform a neat 
iridectomy on a dilated pupil. No pre- 
liminary narcotics are used. 

The advantages of a preliminary iri- 
dectomy are these : It gives the surgeon 
an indication of how the patient will 
behave at extraction and the size of 
the lens can be estimated in the colo- 
boma. The cataract section is much 
easier to make when there is no danger 
of wounding the iris. For the prelimi- 
nary iridectomy, a keratome incision 
is used and an iris hook is substituted 
for forceps. The patient goes home on 
the fourth day if there is no infection. 

Extraction is done a month after the 
preliminary iridectomy. The author 
uses a projection lamp to avoid reflec- 
tions. A nurse holds one of the patient s 
hands centrally over the chest. Then 
the patient, is not asked to look down'» 
but to look at his hand. 
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For akinesia an injection of novo- 
caine and adrenalin- into both lids and 
into the temple is used half an hour 
before operation. No retrobulbar injec- 
tion is used. 

The section is made with a speculum 
in place. The speculum is removed after 
the section. Visible cortex is expressed 
with a lens spoon. No attempt is made 
to wash out cortex. If vitreous is lost, 
the eye is closed at once and is not 
opened for four days. If the iris is then 
impacted, it can be dealt with under 
a general anesthetic. 

If capsulotomy of aftercataract is 
necessary it should be done within a 
month after operation if the eye is free 
from inflammation. At this time, the 
zonule is still maintaining some tension 
upon the capsule, and if a vertical in- 
cision is made the slit gapes and gives 
an oval aperture. The Ziegler knife 
should not be introduced through the 
clear cornea but through the limbus. 

Alternative types of extraction are 
considered. Simple extraction with a 
round pupil is objectionable because of 
the amount of pressure on the globe 
which is necessary and the trauma to 
the iris. Extraction under a conjuncti- 
val bridge makes it difficult to deliver 
the lens and there is often an extreme 
degree of astigmatism. The author con- 
siders the intracapsular operation far 
more dangerous than any other type 
because of the heavy pressure he has 
found necessary to deliver the lens. He 
has performed very few such opera- 
tions and will never do any more! 

Edna M. Reynolds. 


to create the vacuum at the instrument 
tip — while still holding the syringe 
near its base with thumb and fingers. 
Its application in 56 cases is reported. 
In six of these there had been failure 
to remove the lens by other intracapsu- 
lar methods. Suction was applied at the 
upper anterior portion of the capsule 
and the lens slid out rather than tum- 
bled. Thirty-five of fifty cases required 
iridectomy, while in 15 dilatation of 
the pupil was sufficient to allow reten- 
tion of a round pupil. 

The difficulties encountered with 
this method are illustrated by a case 
in which the zonule failed to rupture 
in a 17-year-old diabetic, rupture of 
the lens capsule after applying suction, 
in four cases of hypermature cataract, 
and one case of rupture of the capsule 
on introducing the tip. Prolapse of the 
iris occurred in two cases and retinal 
detachment in three of the 56 cases. 
Vitreous was lost in seven cases but 
not as a result of its being sucked into 
the syringe. This method does not sup- 
plant others but affords a help which 
may be valuable, as demonstrated in 
six of the author’s complicated cases. 

Owen C. Dickson. 

Goldsmith, Jacob. Original studies 
on the internal dynamics of the intra- 
capsular cataract extraction. New York 
State Jour. Med., 1943, v. 43, Sept. 15, 
pp. 1739-1750. (See Amer. Jour. Ophth., 
1943, V. 26, June, p. 640.) 

Howell, T. J. A plea for the intra- 
capsular extraction of cataract. South 


Gemeroy, J. C. Intracapsular cataract 
extraction. Michigan State Med. Soc. 
Jour., 1943, V. 42, Oct., p. 812. 


The author describes a modificatio 
of ^Dimitry s suction syringe wherei 
it is possible to release the plunger- 


African Med. Jour., 1943, v. 17, Sept. 
11, p. 275. 

Essential requisites for a successful 
intracapsular extraction in the hands 
of the author are briefly described. 
These include lid akinesia, a slowly 
administered retrobulbar injection, and 
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superior rectus and corneal sutures. A 
fairly large limbal section made the 
best start. Next came a small peripheral 
iridectomy or iridotomy in a pupil 
moderately dilated (not by atropine). 
After breaking the zonule and rotating 
the lens, with the latter fixed in the 
wound, the capsule forceps were re- 
leased and reapplied, and the lens was 
delivered by lateral rotatory pulling 
movements. Eserine 0.5 percent and 
cocaine 2 percent in oil were instilled 
into the conjunctival sac. 

Elimination of the possibility of glau- 
coma or delayed union from incarcer- 
ated capsule, avoidance of capsulotomy 
after the extraction, and the perfect 
cosmetic result obtained from a suc- 
cessful intracapsular extraction far out- 
weigh the very limited disadvantages 
of the operation. 

Francis M. Crage. 

Kirby, D. B. The development of a 
system of intracapsular cataract extrac- 
tion. Amer. Jour. Ophth., 1944, v. 27, 
Feb., pp. 124-136. (References.) 

Knapp, Arnold. Retinal detachment 
and trauma. Arch, of Ophth., 1943, v. 
30, Dec., pp. 770-774; also Trans. Amer. 
Ophth. Soc., 1943, v. 41. (See Section 
10, Retina and vitreous.) 

McDannald, C. E. Neuro dermatitis 
with cataract. Arch, of Ophth., 1943, 
V. 30, Dec., pp. 767-769. 

Two cases of neurodermatitis with 
cataract were observed in white pa- 
tients, one a man of ,18 and the other a 
woman of 23 years. Both patients were 
emotionally unstable and reacted posi- 
tively to many different tests for al- 
lergy. The skin of the eyelids was 
brawny, red, and itchy in each case. 
In each patient, cataract appeared and 
matured rapidly during the active stage 


of eczema and neurodermatitis. Linear 
cataract-extractions were performed 
with good results on all four eyes in- 
volved. The woman failed to get nor- 
mal vision because of a coexisting 
bilateral kcratpconus. Apparently cata- 
racts associated with neurodermatitis 
lend themselves well to surgical inter- 
vention. (References.) John C. Long. 

Marback, H. Sign of oil drop in 
pupil; microphakia; anterior lentico- 
nus. Arquivos Brasileiros de Oft., 1943, 
V. 6, Aug., pp. 119-124. 

A man aged 23 years came to the 
clinic on account of poor vision which 
had existed since infancy. The pupils 
reacted well to light, and had an aver- 
age diameter of 2 mm. The skiascopic 
examination indicated myopia of 30 
diopters. Under atropine each eye 
showed a brilliant circle coinciding ex- 
actly with the equator of an abnormally 
small lens, the lens diameter appearing 
to, be approximately 4 to 5 mm. There 
were two distinct pupillary zones, one 
inner, central, opalescent, the other 
peripheral but clear, the whole picture 
giving the appearance classically de- 
scribed as “oil drop in the pupil. ’ 
Ophthalmoscopy showed in each eye 
two images of the ocular background, 
one central and direct, the other periph- 
eral and inverse. The sudden interrup- 
tion at the boundary between the two 
images made it impossible to follow 
the course of the retinal vessels. 

Biomicroscopy indicated a spherical 
deformity of the anterior face^ of the 
lens, with anterior chamber very shal- 
low, the anterior pole of the lens being 
hardly 2 mm. behind the cornea. The 
deformity appeared to exist at the ex- 
pense of the anterior capsule and the 
anterior half of the senile nucleus, the 
fetal nucleus having a normal aspect. 
The zonula was visible in the .whole 
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circumference, but there was a reduced 
number -of suspensory^ fibers. The lens 
was not disloji^ated. (Illustrations, ref-' 
erences.) " W. H. Crisp. 

Neblett, H. C. Ulcer of the cornea 
at the site of the corneal-suture wound. 
Southern Med. and Surg., 1943, v. 105, 
Oct, p. 452. 

Cataract extraction was performed 
on two negro women, one aged 67 and 
the other 70 years. Each gave the his- 
tory of having had multiple chalazion 
of the lids of each eye over a period 
of years. On the fifth and seventh day 
respectively after the operation the 
eyelids became indurated and an ulcer 
developed at the site of the suture 
wound. The ulcer was round and had 
no tendency to undermine. In one case 
recovery Avas had with fair vision; in 
the other, which was complicated by 
severe and protracted uveitis, light per- 
ception only was secured. The author 
concludes that corneoscleral sutures 
are contraindicated in any case pre- 
senting a history of a chronic inflam- 
mation of the lids, of the lacrimal ap- 
paratus, or of the globe. 

R. Grunfeld. 

Stone, L. S. Factors controlling lens 
regeneration from the dorsal iris in 
the adult Triturus viridescens eye. 
Proc. Soc. Exper. Biol, and Med., 1943, 
V. 54, Oct., p. 102. 

Slight /injuries to the fully developed 
lens in the adult salamander eye cause 
the lens to degenerate, and in such 
cases a new lens develops from the 
dorsal pupillary margin of the iris. If 
a piece of a dorsal iris from a normal 
eye is transplanted to a lensectomized 
host eye a new lens will develop from 
the graft. If, however, the host eye 
possesses a normal lens the latter 
strongly inhibits lens regeneration. Ex- 


periments proved, moreover, that the 
presence of a regenerating lens from 
an iris not older than 25 days in a 
lensectomized eye does not inhibit nor 
prevent the regeneration of a lens from 
other dorsal iris-tissue in its environ- 
ment, and under some circumstances 
even three lenses may grow in the 
same’ eye. If the regenerating-lens is 
older than 25 days it inhibits lens re- 
generation from another iris tissue. 

R. Grunfeld. 

Torres Estrada, A. Surgical proced- 
ure in the operation of cataract. Jour. 
Internat. College of Surg., 1943, v. 6, 
July-Aug., p. 301. 

Torres Estrada considers akinesia 
of the lids and wound sutures the most 
important details of technique. He em- 
ploys two corneoscleral sutures, one at 
the ten o’clock and one at the two 
o’clock position, leaving a conjunctival 
bridge above. A small inverted-V- 
shaped cut in the conjunctiva at the 
. 12 o’clock position permits performance 
of a peripheral iridectomy, the cut being 
afterward sutured. The lens is ex- 
tracted with an erisiphake or’ with cap- 
sule forceps. (8 figures.) 

Eugene M. Blake. 

Wolfe, O. I., and Wolfe, R. M. The 
Barraquer technique in incipient cata- 
ract and glaucoma. Jour. Internat, Col. 
Surg., 1943, V. 6, July-Aug., p! 354. 

The authors feel that intracapsular 
extraction is the procedure of choice 
in cataract occurring in or Avith incipi- 
ent glaucoma. They prefer a modifica- 
tion of the Barraquer erisiphake tech- 
nique with the addition of a punch 
sclerectomy. The incision is made AAuth 
a keratonfe 1.5 mm. above the limbus, 
and is enlarged Avith scissors. Tavo 
corneoscleral sutures are placed before 
the section is made, and several con- 
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junctival sutures at the end of- the op- 
eration. Details as to the amount of 
suction vacuum employed are given 
and stress is laid upon a careful general 
preoperative study of the patient. (6 
figures.) Eugene M. Blake. 

Owen C. Dickson. 

10 

RETINA AND VITREOUS 

Arruga, H. Search for and localiza- 
tion of retinal tears. Arch, de la Soc. 
Oft. Hisp.-Amer., 1942, v. 1, Aug., pp. 
173-180. 

The importance of exact localization 
of tears before and during the opera- 
tion for retinal detachment is empha- 
sized. Not only must the tear be sealed 
but the less the amount of diathermy 
used the less will be the postoperative 
reaction and the greater will he the 
probability of success. With the mod- 
ern technique, reattachment should be 
obtained in 70 to 80 percent of the cases 
operated upon. The various methods 
of localizing tears are reviewed. 

J. Wesley McKinney. 

Ballantyne, A. J. Retinal hemorrhage. 
Irish Jour. Med. Science, 1943, sixth 
series, Oct., p. 551. 

A sudden rise of pressure in the 
venous circulation as it occurs in 
thrombosis, choked disc, or subarach- 
noidal hemorrhage will result in venous 
stasis with consequent hemorrhage in 
the retina. But the distribution of the 
hemorrhage will differ in the three 
conditions mentioned. 

Although in thrombosis of the cen- 
tral retinal vein the hemorrhage may 
be sudden, it is nevertheless only the- 
final phase of a progressive, gradually 
developing obstruction of the venous 
circulation. The walls of the veins cov- 
ering a wide area have suffered for a 
long time from the consequent anox- 


emia, and the hemorrhage, therefore, 
will be widespread. In papilledema and 
subarachnoid hemorrhage, however, 
the retinal hemorrhage takes place near 
the disc, where the surrounding tissues 
give diminished support to the venous 
wall. Furthermore, the hemorrhages 
often form a sleeve or cuff on the veins 
as they leave the disc. 

Capillary hemorrhage predominates . 
when the hemorrhage is seen between 
the visible retinal vessels. If a blood 
vessel passes through such a hemor- 
rhage it is accompanied by a blood-free 
zone, a pale band on either side of the 
blood column, corresponding to the 
capillary-free zone which lies on either 
side of the retinal arteries. 

Of arterial origin are the striate and 
fan-shaped hemorrhages lying in the 
nerve-fiber layer where the first"capil- 
lay plexus is situated. Of venous origin 
are the punctate or petechial hemor- 
rhages which take their origin from 
the efferent venules forming the deep- 
est capillary plexus in the outer molec- 
ular layer. From these the arterial 
aneurysms have to be differentiated. 
The latter are round, blood-red masses 
whose diameter is about that of a sec- 
ondary retinal vein, and which have a 
glistening reflex at their center giving, 
the impression that they are encapsu- 
lated. 

Punctate hemorrhages do not show 
a surface reflex, and when they occur 
in the perimacular region they are 
pathognomonic of diabetus mellitus. 
In retinitis circinata the hemorrhage 
has a petechial character, while in dis- 
ciform degeneration the preceding 
hemorrhage consists of an ill-defined 
splotch. R. Grunfeld. 

Berkove, A. B. Asthenopia and am- 
blyopia caused by congenital lens- 
vitreous changes. The Military Siir- 
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geon, 1943, v. 93, Nov., p. 415. (See 
Section 9, Crystalline lens.) 

Cordes, F. C. The use of vasodilators 
in acute fundus diseases. Ophth. Ibero 
Amer., 1943, v. 4, no. 4, pp. 435-558 (in 
Portuguese) ; pp. 449-461 (in English). 
(See Amer. Jour. Ophth., 1943, v. 26, 
Sept., p. 916.) 

Esteban, Mario. So-called “black vi- 
sion” and “red vision” of aviators. 
Arch, de la Soc. Oft. Hisp.-Amer., 1942, 

V. 1, Sept., pp. 251-268. 

Studies of the effects of centrifugal 
force on the human body have been 
stimulated by the importance of avia- 
tion in modern warfare. In dive-bomb- 
ing and the normal “loop” the head 
remains inside and the feet outside 
in relation to the curvilinear movement 
of the airplane. The displacement of 
the blood is directed away from the 
head to the abdomen and lower ex- 
tremities, causing ischemia of the head. 
The retinal circulation is particularly 
susceptible to the exsanguinating effect 
of centrifugal force acting in the above 
manner, and gives the first danger sig- 
nal before other symptoms develop. 
Forms and colors disappear. A black 
veil falls before the eyes, giving rise 
to the phenomenon of “black vision.” 
Then, if the action of centrifugal force 
is more marked, total loss of conscious- 
ness occurs. The effect last only mo- 
mentarily, as the pilot comes out of 
the turn with consequent lessening of 
the centrifugal force. 

More dangerous than the above are 
the outside loops in which the feet and 
abdomen occupy the inside position and 
the head the outside. The blood and 
cerebrospinal fluid are displaced toward 
the head, with consequent increase in 
intracranial and intraocular pressure. 
The pilot experiences a fulness of the 


head which may suddenly become a 
headache, followed by a blackout. The 
loss of consciousness lasts, only mo- 
mentarily, but the headache often per- 
sists several hours. Often ecchymoses 
of the conjunctiva, eyelids, and cheeks 
are produced, and there is a real danger 
of cerebral hemorrhage. In the case of 
outside loops retinal circulation is pro- 
tected by the increased intraocular 
pressure, and retinal hemorrhages are 
rare. ' J. Wesley McKinney. 

Knapp, Arnold. Retinal detachment 
and trauma. Arch, of Ophth,, 1943, v. 
30, Dec., pp. 770-774; also Trans. Amer. 
Ophth. Soc., 1943, v. 41. 

As it is not yet exactly knOAvn how a 
detachment of the retina is produced, 
the relation to trauma must remain 
vague. The author studied four hun- 
dred cases of detachment, obtaining 
in 52 a definite history of trauma. Trau- 
matic origin of detachment is obvious 
in cases in which there has been a 
puncture wound or direct trauma to 
the eye. The cause of detachment 
where there has been indirect trauma 
is much more obscure. Detachment is' 
often associated with injuries involving 
generalized jarring or lifting, or with, 
coughing or sneezing. It is assumed 
that many detachments follow indirect 
injuries in eyes already predisposed to 
detachment. Among predisposing fac- 
tors may be considered myopia, cystoid 
degeneration of the retina, degenera- 
tion due to local circulatory disturb- 
ances, and changes in the vitreous. Pre- 
disposition to detachment is evidenced 
by the fact that of the cases here re- 
viewed, 14 percent showed bilateral in- 
volvement. 

Detachment of the retina was ob- 
served in 37 cases of aphakia. Predis- 
position and loss of vitreous are 
thought to be factors in this complica- 
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tion. Detachment has been frequently 
observed after needling and either ex- 
tracapsular or intracapsular extraction. 
Operation for congenital cataract 
seems to have an especially bad prog- 
nosis. This may be because of the 
greater length of life after the opera- 
tion. In a series reported by Shapland, 
the detachment occurred at an average 
interval of 24.6 years after removal of 
congenital cataract. (References.) 

John C. Long 

Laval, Joseph. Coats’s disease. Amcr. 
Jour. Ophth., 1944, v. 27, Feb., pp. 163- 
167. (3 figures, references.) 

Lijo Pavia, J. The central artery of 
the retina. Provocative pulsation. Its 
analysis by photography. (Part 1.) 
Rev. Oto-Neuro-Oft., 1942, v. 17, May- 
June, pp, 79-85. (See also paper by 
Lijo Pavia and Cerboni.) 

The author uses an ophthalmodyna- 
mometer for making pressure on the 
eyeball to produce the arterial pulse, 
photographs of the fundus then being 
made for corroboration and study. As 
in a previous paper, he finds that the 
appearance, under pressure, of the ar- 
terial pulse represents the minimal ar- 
terial pressure. He gives due credit to 
Bailliart’s observations. 

In his own observations of three 
' cases (his fundus photographs are well 
done^ih progressive frames), the dyna- 
mometer is used to gradually increase 
the pressure made upon the eyeball to 
the point of arterial collapse or con- 
traction during diastole (known as the 
median pressure). He discovered that 
in hypertensive patients this phase of 
arterial contraction "was more pro- 
longed than in normal individuals, and 
he interpreted this as a latent state of 


angiospasm. Further reports on this 
subject are to follow. 

Edward Saskin. 

Lijo Pavia, J., and Cerboni, F. C. 
The central vessels. Double retinal 
pulse. Photograph evidence, (Part 1.) 
Rev. Oto-NeurorOft., 1942, v. 17, 
March-April, pp. 47-51, 

The authors state that the spontane- 
ous and evident retinal venous pulsa- 
tion depends on the equilibrium estab- 
lished between the pressure of the 
retinal veins and the intraocular pres- 
sure, the former being dependent upon 
the power of the cardiac contractions. 
Evidence is offered to the effect that 
the venous pulse is present in only 37 
percent of all individuals. 

Applying an ophthalmodynamome- 
ter to the eye it is found that the ve- 
nous pulse is a manifestation of the 
ventricular systole. Continued pressure 
on the eyeball causes disappearance of 
the venous pulse at the time of auricu- 
lar systole, by reason of neutralization' 
of the maximum intravenous pressure. 
Further compression of the eyeball 
now causes appearance of an arterial 
pulsation, indicating the minimal ar- 
terial pressure, and normally no visi- 
ble venous pulse. However, in certain 
cases, the venous pulsation persists hi 
spite of pressure on the eye with the 
dynamometer, the phenomenon known 
a "double retinal pulse.” The authors 
feel that persistence of the venous pulse 
under pressure on the eye is due to 
poor return circulation which causes a 
rise in the venous pressure almost to 
the level of the arterial pressure. In a 
case of central retinal-vein closure here 
reported, the dynamometer revealed a 
^ double retinal pulse. The authors’ find- 
ings are substantiated with^ a fundus 
photograph. ' Edward Saskin. 
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Lister, A., and Bishop, J. AV. Night 
vision in the Army. Brit. Med. Jour., 
1943, Sept. 11, p. 325. (See Section 3, 
Physiologic optics, refraction, and ocu- 
lar vision.) 

Loewenstein, A., and McGregor, I. 

S. Senile and other pigmentary changes 
in the retinal ganglion cells. Brit. Jour. 
Ophth., 1943, V. 27, Nov., pp. 486-495. 

To determine whether the basis for 
staining of ganglion cells with scarlet 
red in hypertensive and diabetic ret- 
inopathy was just a senile change or 
was really pathologic, an investigation 
of fatty changes in the ganglion cells 
in normal eyes of different age-groups 
and in various diseased conditions was 
undertaken. 

The ganglion cells of the middle- 
aged and aged show fatty droplets of 
lipoid staining in the plasma. In chil- 
dren, these changes are absent for the 
most part, but they do occur. The 
droplets may be so small as to be 
scarcely discernible, or so gross that 
the whole plasma may be full of them. 
The large ganglion cells of the periph- 
ery suffer predominantly. The smaller 
central ganglion cells are much less af- 
fected or not at all. 

Apart from the brilliant droplet 
staining of the ganglion cells with scar- 
let red, the plasma of the ganglion cells 
of the periphery in senile retinae 
stained with scad^ red had frequently 
a brownish appearance, due to the pres- 
ence of diffuse brown pigment, which 
may be a precursor of lipoid. Diseases 
such as hypertension, diabetes, and 
glaucoma cause pigmentary changes in 
the retinas of younger people similar 
to the changes seen in senile retinas. 
(11 illustrations, references.) 

Edna M. Reynolds. 


Rados, Andrew. Fundus lesions in 
syphilis. Jour. Med. Soc. New Jersey, 
1943, V. 40, Aug., p. 304. (See Section 7, 
Uveal tract, sympathetic disease, and 
aqueous humor.) 

12 

VISUAL TRACTS AND CENTERS 

Esteban, Mario. So-called “black vi- 
sion” and “red vision” of aviators. 
Arch, de la Soc. Oft. Hisp.-Amer., 1942, 
V. 1, Sept., pp. 251-268. (See Section 
10, Retina and vitreous.) 

Lyle, D. J. Eye manifestations of 
head injuries. Jour. Amer. Med. Assoc., 
1943, V. 123, Dec. 4, p. 873. (See Section 
16, Injuries.) 

Moreu, Angel. Considerations on the 
ophthalmologic diagnosis of h 5 q)o- 
physeal tumors. Arch, de la Soc. Oft. 
Hisp.-Amer., 1942, v. 1, Aug., pp. 181- 
211 . 

An exhaustive article on the ana- 
tomic and clinical aspects of this sub- 
ject. Six illustrative cases are reported 
briefly, with field charts. 

Nuri Fehmi Ayberk. About the im- 
portance of ocular symptoms in cere- 
bral tumors. Gdz Klinigi, 1943, v. 1, 
Aug., p. 1. 

The author underlines the great im- 
portance of the ophthalmologist in all 
questions concerning diagnosis and 
treatment of brain affections, especially 
brain tumors. The article is based main- 
ly upon statements in the literature, not 
upon personal experience. 

J. Igersheimer. 

13 

EYEBALL AND ORBIT 

Dubourdieu, J., Canabal, E. J., and 
Gonzalez Vanrell, F. Wallenberg’s 
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syndrome. Arch. Uruguayos de Med., 
Cir. y Especial., 1943, v. 22, June, pp, 
544-552. (See Section 7, Uveal tract, 
sympathetic disease, and aqueous hu- 
mor.) 

Gifford, S. R. Plastic shell for use 
in the simple evisceration of the globe. 
Arch, of Ophth., 1943, v. 30, Dec., pp. 
775-776. 

The only disadvantage noted in sim- 
ple evisceration of the globe by the 
method of Harold Gifford has been the 
occurrence of conjunctival chemosis. 
As the conjunctiva is not cut during 
this operation, a very considerable 
amount of fluid may accumulate under 
it. The author has devised a plastic 
shell which can be fitted over the evis- 
ceration stump so that constant and 
uniform pressure is applied. This not 
only prevents chemosis but by holding 
the cornea and sclera in correct posi- 
tion produces a better stump. Employ- 
ment of the shell is also of advantage 
after enucleation with implant in Ten- 
on’s capsule. (One illustration.) 

John C. Long. 

Lloyd, R. I. Embryological basis of 
extrapapillary coloboma and conus. 
Trans., Amer. Acad. Ophth. and Oto- 
laryng., 1942, 47th mtg., Sept.-Oct., 
pp. 7-16. 

There are . two types of develop- 
mental error of the human eye con- 
nected with the pigment layer, the 
lamina vitrea, and the choriocapillaris. 
These are extrapapillary coloboma, and 
the defects located in and about the 
optic nerve and known as conus, colo- 
boma, or ectasia. Extrapapillary colo- 
boma is named to distinguish it from 
defects due to defective closure of the 
optic fissure. These characteristic le- 
sions are located in and about the pos- 
terior pole, are multiple or single, of 


variable size and unilateral or bilateral. 
Histologic examination of the affected 
area shows only the inner retinal layer 
in the affected areas. The pigment lay- 
er is missing and the choroid consists 
only of a few shreds of pigmented tis- 
sue. The sclera may be reduced to a 
thin layer which may bulge, producing 
the change in level seen in the more 
serious defects. Important is the dif- 
ferential diagnosis of these lesions 
from chorioretinal tuberculosis, hered- 
itar}'^ macular degeneration, and the re- 
sults of trauma with hemorrhage. (14 
illustrations.) 

Gertrude S. Hausmann. 

Perez Llorca, J. A case of cryptoph- 
thalmia. Arch' de la Soc. Oft. Hisp.- 
Amer., 1942, v. 1, Sept., pp. 269-271. 

The condition is defined as a neo- 
formation wherein -the skin passes in 
front of the eye to the face without 
solution of continuity, that is, without 
a trace of palpebral fissure. A case is 
reported with the pathologic findings. 

J. Wesley McKinney. 

Smelser, G. K. Water and fat con- 
tent of orbital tissues of guinea pigs 
with experimental exophthalmos pro- 
duced by extracts of the anterior pitu- - 
itary gland. Amer. Jour, of Physiology, 
1943, V. 140, Dec.-, pp. 308-315. 

The author’s experiments on animals 
show that when an extract of anterior 
pituitary gland is injected into thyrec- 
tomized guinea pigs these become 
affected by exophthalmos with hyper- 
trophy of the retrobulbar fat and extra- 
ocular muscles. This effect ' is due 
mostly to increase in the amount of 
interstitial water in these tissues but 
in part to increase 'of connective tissue 
in the orbital fat. The extract used was 
prepared from the anterior lobe of beef 
pituitary gland, and 15 to 20 mg. was 
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injected subcutaneously daily for 60 to 
70 days. The animals had been thyrec- 
tomized 10 to 20 days prior to the first 
injection. The methods of the experi- 
ments are given in ddtail and the results 
on orbital and nonorbital tissues are 
shown in tabulation form. Table 1 shows 
a comparison of water and lipid content 
of the orbital tissues of control and 
exophthalmic guinea-pigs, and table 2 a 
comparison of water content of non- 
orbital tissues of control and exophthal- 
mic guinea-pigs. A discussion on the re- 
sult closes the article, with the state- 
ment that the 'cause of the increase in 
water content is the same in both fat 
and muscle and that an increased vascu- 
lar permeability may possibly be the 
factor immediately responsible for this 
change. The finding that the water con- 
tent of nonorbital tissues is also in- 
creased may be correlated with clinical 
observations of localized edema in non- 
orbital tissues of persons with exoph- 
thalmos. 

Melchiore Lombardo. 

Stone, L. S. Return of vision in trans- 
planted adult salamander eyes after 
several days of refrigeration. Proc. Soc. 
Exper. Biol, and Med., 1943, v. 54, Oct., 
p. 44. 

Fifty-nine adult triturus viridescens 
eyes were refrigerated in sterile Rin- 
ger’s solution at temperatures varying 
from 0 to 8 degrees centigrade, and for 
periods varying from 2 to 14 days and 
were then transplanted into freshly 
denuded orbits of new hosts. The best 
results were achieved when the eyes 
were preserved at between 4 and 6 de- 
grees centigrade and for not longer 
than three days, the eyes in some cases 
recovering vision at the end of three 
months. If the eyes were kept on re- 
frigeration for a longer period than 
three days or the temperature was 


459 

higher or lower than the optimum given 
abo've, the results were corresponding- 
ly poorer. R- Grunfeld. 

14 

EYELIDS AND LACRIMAL APPARATUS 

Belmonte Gonzales, Nicolas.. Toti 
operation without sectioning the inter- 
nal palpebral ligament. Arch, de la Soc. 
Oft. Hisp.-Amer., 1942, v. 1, Aug., pp. 
167-172. 

The operation differs from the orig- 
inal in that the incision begins at the 
level of the internal palpebral ligament 
and extends rather farther downward, 
and the ligament is not cut. Although 
this modification makes the operation 
somewhat more difficult, the canaliculi 
are more surely left intact and the 
muscular action of the orbicularis, 
which propels the tears into the sac, is 
preserved. J. Wesley McKinney. 

Sugar, H. S. Tarsoconjunctival slid- 
mg-graft techniques for eyelid recon- 
struction. Amer. Jour. Ophth., 1944, v. 
27, Feb., pp. 109-123. (13 figures, refer- 
ences.) 

Thygeson, Phillips. Staphylococcic 
blepharitis.. Trans. Amer. Acad. Ophth. 
and Otolaryng., 1942, 46th mtg., July- 
Aug., pp. 265-272. 

In a series of 249 cases, pathogenic 
staphylococci were found to be an im- 
portant primary cause of marginal 
blepharitis. Increased activity of the 
sebaceous glands of the lids or the 
meibomian glands seemed also to be 
a very- important causative agent. 
Staphylococcic blepharoconjunctivitis 
is characterized by extreme chronicity 
and by resistance to treatment of cor- 
neal complications and internal and 
external hordeola. Specific antistaphy- 
lococcic therapy consisting of staphy- 
lococcus toxoid, and local application 
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of sulfathiazole in ointment form, 
proved more effective than other 
methods in producing- permanent heal- 
ing, In only a small percentage of 
cases was rapid healing obtained, most 
cases requiring prolonged treatment. 
Important supplemental treatment in- 
cluded expression of secretion from 
meibomian glands and epilation of in- 
fected cilia. Gertrude S. Hausmann. 

15 

TUMORS 

McBean, G. M. Bilateral metastatic 
carcinoma of choroid. Arch, of Ophth., 
1943, V. 30, Dec., p, 776. 

A Avoman aged 52 years had had both 
breasts amputated for carcinoma. There 
was recurrence about the right claAdcIe. 
The right eye developed an area of 
episcleritis temporally and a pale gray 
zone was observed in the fundus under 
the insertion of the lateral rectus mus- 
cle. Glaucoma appeared and failed to 
respond to an iridectomy. The eye was 
removed and on microscopic examina- 
tion was found to have a metastatic 
carcinoma under the insertion of the 
external rectus muscle. Numerous other 
metatases developed, and the left eye 
became blind from a wide retinal de- 
tachment Avhich - covered a solid 
growth. Although post-mortem exami- 
nation of the eye was not permitted, it 
was assumed that the left eye was also 
the site of a metastatic growth. 

John C. Long. 

- - 16 

INJURIES 

Arruga, H. Radiographic localization 
of ocular foreign bodies. Arch, de la 
Soc. Oft. Hisp.-Amer., 1942, v. 1, Sept., 
pp. 282-285. 

The author reviews the known meth- 
ods of localization of intraocular for- 
eign bodies and proposes a simple and 


effective method of his own. The pro- 
cedure consists in inserting small su- 
ture needles with attached threads into 
the episcleral tissue in the approximate 
region of the foreign body as indicated 
by the wound of- entrance and by pos- 
terior-anterior and lateral - X rays. 
When the needles have been inserted 
the X rays are repeated, giving an exact 
localization in relation to the needles. 

J. Wesley McKinney. 

Carlisle, J. M. Medical first aid in eye 
accidents and inj'uries. Sight-Saving Re- 
view, 1943, V. 13, no. 2, p. 75. 

The author summarizes methods of 
first-aid treatment. He points out that 
usually onl}'- a physician should do 
more than the most superficial of treat- 
ing. Various neutralizers for chemical 
burns are listed, together with sugges- 
tions as to follow-up care, stressing the. 
late dangers from alkali burns, and 
care needed to avoid symblepharon in 
any of them. 

Methods of handling superficial for- 
eign bodies are given. It is suggested 
that all cases of penetrating foreign 
body and all but the most superficial 
corneal abrasions be sent immediately 
to an eye specialist. Proper early treat- 
ment can minimize or prevent perma-, 
nent disabilities. All - but the most 
trivial cases should be promptly re- 
ferred to an ophthalmologist. ; 

Robert N. Shaffer. 

Cogan, D. G., Kinsey, V. E., and 
Drinker, P. Infrared therapy of flash 
keratoconjuncti-vitis. Jour. Amer. Med. 
Assoc., 1943, V. 123. Dec. 4, p, 883. 

Infrared therapy was of no benefit 
in keratoconjunctivitis produced in rab- 
bits by exposure to a mercury-vapor 
arc. George H. Stine, 

Culler, A. M. War injuries of the 
eye. United States Naval Med., Bull., ■ 
1943, V, 41, Nov., pp. 1557-1564. 
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The author reviews 118 cases treated 
in a Naval Base Hospital in the South 
Pacific. He empha'sizes the simUarity 
of the . problems that confront the oph- 
thalmologist in civilian and military 
practice. Although errors of refraction 
and ocular diseases such as iritis and 
corneal ulcer seem relatively minor 
conditions, they are responsible for in- 
capacitation in 9/10 of the cases here 
reported. The most frequent war in- 
juries are shrapnel wounds, which are 
usually binocular and multiple. Careful 
removal of the foreign bodies, sulfa 
drugs by mouth, atropine, 5-percent 
sulfathiazole ointment, and continued 
cold applications constitute the treat- 
ment recommended. The ocular in- 
juries resulting from air raids include 
burns, blast injuries, and direct trauma. 
Burns are especially frequent in this 
war, because of the use of incendiary 
bombs. Immobilization of the lids by 
sutures and early skin grafts are recom- 
mended. Damage to the eyeball is fre- 
quent in all head injuries, especially 
those involving the cranial cavity. 
Choroidal tears and their frequent 
sequel, proliferative traumatic chorio- 
retinitis, especially involving the papil- 
lomacular region, are often encoun- 
tered. Mental stress and shock form an 
important ophthalmic element in battle 
casualties. Charles A. Bahn. 

Kemal, Tarkan. A case of encapsula- 
tion of a foreign body beneath the bul- 
bar conjunctiva. Goz Klinigi, 1943, v. 
1, Aug., p. 10. 

The right eye was injured by a small 
fragment of a bullet 25 years ago. In- 
flammation lasted three months. When 
the eye could be opened again, the for- 
eign body Avas visible beneath the con- 
junctiva near the caruncle. The foreign 
body remains in the same position. It 
had done no damage to the eye. 

J. Igersheimer. 
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Knapp, Arnold. Retinal detachment 
and trauma. Arch, of Ophth., 1943, v. 
30, Dec., pp. 770-774; also Trans. Amer. 
Ophth. Soc., 1943, V. 41. 

Lyle, D. J. Eye manifestations of head 
injuries. Jour. Amer. Med. Assoc., 1943, 
V. 123, Dec. 4, p. 873. 

The author divides the traumas due 
to head injury into the main divisions 
of cerebral concussion, contusion, com- 
pression and laceration, hemorrhage, 
and skull fractures. The bphthalmolo- 
logic manifestations are either sensory 
or motor disturbances. There may be 
oculomotor palsies, intraocular or ex- 
traocular, with fundus changes in a 
certain percentage of cases. The im- 
portance of the pupillary changes dur- 
ing the early and late stages, especially 
noted among the compressions, hemor- 
rhages, and skull fractures, is stressed. 
The important pupillary reflexes which 
are variable during the course of the 
condition should not be masked by a 
cycloplegic, a weak, fleeting mydriatic 
being the choice for fundus examina- 
tion. Fundus changes include arteriolar 
spasms with ischemia, venous conges- 
tion, edema of the disc, and choking in 
the more severe cases. Visual-field 
changes may remain as the result of 
irreparable damage to the visual sys- 
tem. (4 cases, 12 figures, discussion.) 

George H. Stine. 

Malabehar Pena, Carlos. Does fluor- 
escent light cause injury to the eyes? 
Bol. del Hosp. Oft. de Ntra. Sra. de la 
Luz, 1942, V. 2, Jan.-April, pp. 21-23. 

On the basis of figures furnished by 
the manufacturers, the author empha- 
sizes the relative absence of heat rays 
in the light of the fluorescent lamp and 
the quantitative approximation of ul- 
traviolet rays to those of daylight. He 
concludes that this type of lighting is 
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not prejudicial or dangerous for the hu- 
man eye. W. H. Crisp. 

Rocco, Alfredo. Intraocular foreign 
body. Arquivos Brasileiros de Oft., 
1943, V. 6, Aug., pp. 127-131. 

The patient’s left eye was struck by 
a foreign body which seemed to origi- 
nate in whirling movements imparted 
to a tape measure in the hands of a 
passer-by. A wound found in the re- 
gion of the upper limbus was closed 
with two sutures. The vision was soon 
completely abolished. When the pa- 
tient came for examination by the 
author the eye, which was completely 
blind, showed conjunctival chemosis, 
and a steady discharge from the 
wound. On account of the evident 
panophthalmitis, the eyeball was enu- 
cleated. Section of the enucleated globe 
showed in the vitreous a very large 
metallic object corresponding in shape 
to the protective cap commonly at- 
tached to the extremity of a tape meas- 
ure. The foreign body measured 2 cm. 
in its long diameter. The author empha- 
sizes the desirability of an X-ray ex- 
amination in any such case. (Refer- 
ences, 1 illustration.) AV. H. Crisp. 

Stewart, D. D. S., and Lloyd, J. P. F. 
Transient slitlamp appearances due to 
concussion by small particles. Brit. 
Jour. Ophth., 1943, v. 27, Nov., pp. 483- 
485. 

The slitlamp showed the appearance 
of small gray plaques in the form of 
wreaths about 2 mm. in diameter, at the 
level of Descemet’s membrane and the 
endothelium, in an eye injured by 
“back-fire” from the breech of a rifle. 
The wreaths did not intersect and were 
■ not contangential in any instance. The 
plaques were visible 30 hours after In- 
jury but had disappeared 15 hours later. 


Superficial foreign bodies were re- 
moved and the eye was entirely quiet 
a week after the injury, the visual 
acuity being 6/6 with correction. It is 
suggested that the gray flecks which 
constituted the wreaths were optical 
effects from local variation in the index 
of refraction. (2 illustrations.) 

' Edna M. Reynolds. 

i 

Stieren, Edward. Intraocular foreign 
bodies. Jour. Amer. Med. Assoc., 1943, 
V. 123, Dec. 4, p. 880. 

The author stresses the importance 
of a careful history, the immediate use 
of tetanus antitoxin, and location of the 
foreign body by ophthalmoscope and 
X ray. He advises immediate enuclea- 
tion of an eye if the wound of entrance 
involves the ciliary body. He has dis- 
carded the use of the giant magnet in 
favor of the hand magnet, and deplores 
the use of the magnet as a diagnostic 
instrument. The posterior route is pre- 
ferred wherever possible ; detachment 
of the retina is not to be feared if the 
scleral incision is cauterized by the ap- 
plication of phenol or diathermic micro- 
punctures. Some retained nonmagnetic 
foreign bodies, such as glass, may be 
well tolerated for years. Nonmagnetic 
metallic foreign bodies are dangerous 
and difficult to remove, phthisis bulbi 
resulting from loss of more than one 
fourth of the vitreous bulk or from ex- 
tensive disturbance by instrumental 
manipulation. (Discussion.) 

■ George H. Stine. 

Tibbies, Sidney. Burn of cornea from 
molten wax. Brit. Med. Jour., 1943, 
Oct., p. 547. 

A patient complained of loss of sight 
after some wax flew between the eye- 
lids while flicking out a lighted wax 
taper. The cornea appeared normal, but 
on examination through the loupe a 


463 


ABSTRACTS 


perfectly transparent layer of wax was 
seen covering two-thirds of the cornea 
as if a contact glass was lying on it. 
The cornea did not stain with fluores- 
cein until after the wax was removed, 
whereupon most of the vision was re- 
stored. The erosion was superficial, 
only the epithelium being affected. It 
is reasonable to assume that a fine lay- 
er of vapor protected the cornea. 

R. Grunfeld. 

17 

SYSTEMIC DISEASES AND PARASITES 

Carrasco y de Mier, M. Ocular dis- 
turbances of dental origin. Jour. Inter- 
nal. College of Surg., 1943, v. 6, July- 
Aug., p. 322. 

Carrasco y de Mier advises correc- 
tion of all dental disease before opera- 
tions involving the opening of the 
globe. Ocular infections may take place 
(1) by direct continuity, (2) indirectly 
through sinus disease, (3) by the vas- 
cular route, especially venous channels, 
or (4) as the effect of substances pro- 
ducing allergy. To date there is no 
proof of the transmission of infection 
through the lymphatics, but reflex nerv- 
ous affections are common, and may 
result in ocular vasomotor and secre- 
tory changes. Eugene M. Blake. 

Parsons, J. H. Eye diseases in elderly 
patients. The Practitioner, 1943, v. 150, 
June, p. 329. 

This paper presents a brief survey of 
ocular conditions encountered in senile 
patients, including refractive changes, 
arcus senilis, miosis, incipient cataract 
(with controlled use of mydriatics for 
central opacities), and glaucoma. Of 
the vascular disturbances the author 
mentions thrombosis of the central ves- 
sels, and arteriosclerotic retinal 
changes. Benjamin Milder. 


Spies, T. D. The natural occurrence 
of ■ riboflavin deficiency in the eyes of 
dogs. Science, 1943, Oct. 22, p. 367. 

In families showing deficiency dis- 
eases the household pets were often 
found to be emaciated and weak. Sub- 
sisting on table scraps mainly, such 
animals were suspected of having nu- 
tritional deficiencies. It was not un- 
common to find black tongue in dogs. 
Recently eye symptoms similar to the ' 
ocular lesions of riboflavin deficiency in 
human beings were observed in dogs. 

Four dogs from the homes of fami- 
lies suffering from deficiency were 
studied. Most marked was photophobia. 
Pronounced injection of the scleral and 
palpebral conjunctiva was present. The 
vessels were tortuous and unusually 
dilated. Slight rotary nystagmus was 
present. Along with these symptoms 
were those of pronounced black tongue. 
Slitlamp examination could not be 
made. Treatment with nicotinic acid 
and riboflavin promptly and complete- 
ly relieved these animals. This sug- 
gested the presence of a mixed defi- 
ciency disease. Francis M. Crage. 

Woods, A. C. The influence of sensi- 
tivity and immunity on ocular tubercu- 
losis. Pennsylvania Med. Jour., 1943, v. 
46, Aug., p. 1133. 

The material of this article was cov- 
ered in detail in the series published in 
the Archives of Ophthalmology from 
1938 to 1942. 

Desensitization of rabbits with tu- 
berculoprotein markedly shortens and 
diminishes the severity of ocular tuber- 
culosis. Thirty percent of a group of 
immune-allergic rabbits desensitized by 
frequent doses of tuberculin failed to 
develop ocular tuberculosis following 
the introduction of living tubercle 
bacilli. Five percent of the group in 
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which desensitization was stopped at 
the time’ of ocular inoculation failed to 
develop tuberculosis. Two percent of a 
control group of immune-allergic rab- 
bits not desensitized failed to develop 
ocular tuberculosis. Incubation times 
for the reacting rabbits were 7, 4 , and 
2 weeks respectively. 

Since, clinicall}’-, secondary ocular 
tuberculosis is frequently present in 
immune allergic states, the effect of a 
desensitization procedure after the es- 
tablishment of a definite ocular tuber- 
culosis was examined. Desensitization 
of rabbits which had a healed systemic 
tuberculosis was begun 17 days after 
inoculation of the eyes with tubercle 
bacilli. A marked focal reaction oc- 
curred in all the animals at the start of 
tuberculin therapy. The activity of the 
ocular process however gradually 
dropped in this group till at the end of 
the 22nd week only one was active in 
the treated group, while 12 were active 
in the control group (43 eyes each). 
At the end of five weeks only four of 
the treated group showed ocular tuber- 
culosis, while 25 of the control group 
were active. 

In rabbits, repeated intracutaneous 


injection of tuberculin controls ocular 
sensitivity and exerts a favorable ef- 
fect on tuberculous infection already 
present or subsequently produced. 

Owen C. Dickson. 

18 

HYGIENE; SOCIOLOGY, EDUCATION. 

AND HISTORY 

Case, P. PI. Recent advances in oph- 
thalmology of interest to the general 
practitioner. Southwestern Med., 1943, 
Sept., p. 213. 

In discussing ocular chemotherapy 
the sulfonamides receive the entire at- 
tention of the author. The surgical ad- 
vances include corneal sutures and 
intracapsular extraction. Sodiuni-pento- 
thal general anesthesia has helped in 
the highly nervous and in so-called 
“bad actors.” 

Advances in the treatment of squint, 
aniseikonia, avitaminosis, and color 
blindness are discussed. Orthoptics 
seems to be of proved value and is be- 
ing more generally accepted. Preven-, 
tive measures are being increasingly 
employed in industrial ophthalmology. 

Francis M. Crage. 
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News items should reach the editor by the twelfth of the month 


Deaths 

Dr. Lee Cohen, Baltimore, Maryland, died 
December 31, 1943, aged 69 years. 

Dr. Gordon H, Bahlman, Flint, Michigan, 
died December 22, 1943, aged 56 years. 

Dr. Robert B. Dibble, Pueblo, Colorado, died 
December 29, 1943, aged 69 years. 

Dr. William S. Wentzel, Sunbury, Pennsyl- 
vania, died December 1, 1943, aged 54 years. 

Dr. John A. Fell, Doylesto^vn, Pennsylvania, 
died January 4, 1944, aged 93 years. 

Dr. Anders E. Johnson, Watertown, Pennsyl- 
vania, died December 30, 1943, aged 72 years. 

Dr. William B. Beaumont, Laceyville, Penn- 
sylvania, died December 22, 1943, aged 78 years. 

Dr. Jesse F. Gamble, Lincolnton, North Caro- 
lina, died December 24, 1943, aged 65 years. 

Dr. William W. Pearson, Des Moines, Iowa, 
died February 11, 1944, aged 74 years. 

Dr. Jonas Clark, Gilroy, California, died De- 
cember 30, 1943, aged 90 years. 

Dr. John W. Conklin, Leitchfield, Kentucky, 
died November 10, 1943, aged 85 years. 

Dr. William H. Oatway, Sr., Waukesha, Wis- 
consin, died January 2, 1944, aged 73 years. 

Dr. Charles C. Rankin, Philadelphia, Penn- 
sylvania, died recently, aged 7l years. 

Dr. Michel M. Saliba, Wilson, North Caro- 
lina, died January 5, 1944, aged 68 years. 

Dr. Joseph W. Straight, Santa Ana, Cali- 
fornia, died December 25, 1943, aged 75 years. 

Dr. John W, Millette, Dayton, Ohio, died De- 
cember 28, 1943, aged 79 years. 

Dr. Edwin M, Rodenberger, Afacedon, New 
York, died December 19, 1943, aged 83 years. 

Dr. Frederick Parks Steck, Shamokin, Penn- 
sylvania, died December 23, 1943, aged 75 ye^rs. 
Dr. Harry H. Ainsworth, Birchwood, Wis- 
consin, died January 8, 1944, aged 71 years. 

Dr. Alexander C. Blair, Pittsburgh, Pennsyl- 
vania, died January 4, 1944, aged 74 years. 

Dr. John P. Williams, Lincoln, Nebraska, 
died December 13, 1943, aged 70 3 '^ears, 

Dr. Carl F. Schaub, Chicago, Illinois, died 
January 7, 1944, aged 41 years. 

Worthington, Chicago; Illinois, 
died February' 27, 1944, aged 64 years. 

Dr. James Munsie, Cleveland Heights, Ohio 
died January' 18, 1944, aged 76 years. 

Dr Thomas E. Presle}'*, Clovis, New Alexico, 
died J^uary 6, 1944, aged 73 years. 

York, died 

Alarch 21, 1944. aged 86 years. 

Societies 

The Reading Eye, Ear. Nose, and Throat 


Society, Reading, Pennsylvania, held a joint 
meeting with the Philadelphia Laryngological 
Society, January 19, 1944, in Philadelphia. In- 
cluded in the program was a paper by Dr. 
James E. Landis of Reading on ‘‘Why we 
should organize a Pennsylvania Academy of 
Ophthalmology and Otolaryngology." 

The Brooklyn Ophthalmological Society held 
its regular meeting February^ 17, 1944. The 
guest speaker was Dr. Donald J. Lyle of Cin- 
cinnati who presented a paper on “Diagnosis 
of visual losses with normal fundi." The dis- 
cussers included Dr. Abraham M. Rabiner, Dr. 
E. Jefferson Browder, and Dr, Ralph 1. Lloyd., 

At the meeting of the Cleveland Ophthalmo- 
logical Club on February ISth, Dr. William 
Thornwall Davis spoke on the “Diagnosis , and 
treatment of accommodative squint." 

The Washington, D.C., Ophthalmological So- 
ciety held its meeting on March 6th at the Dis- 
trict of Columbia Medical Society Building. 
The guest speaker was Dr. Ram6n Castroviejo 
of New York City who discussed “Keratec- 
tomies and conjunctival plastics.” A report on 
“A case of Coats’s disease” was made by Dr. 
H. C. McKnew. Also included in the program 
were the following case presentations : “Cir- 
cinate retinitis" by Dr, Bernard J. Gurwin; 
“Laceration of the globe” by Dr. ^Thomas R. 
Rees; “A case of plastic prosthesis" by Dr. 
Ernest Sheppard; and “Neurofibroma of the 
eyelid" by Dr. Inez E. Wilber. 

On January 26, 1944, the Reading Eye, Ear, 
Nose, and Throat Society had as its guest 
speaker, Dr. Henry S. Ruth of Alerion, Penn- 
sylvania, president of the American Board of 
Anesthesiology, who spoke on the developments 
of the various Specialty Boards as well as the 
future in anesthesiology. This meeting was at- 
tended by all diplomates of Specialty Boards 
residing in Berks County. 

Among the speakers at the sy^mposium spon- 
sored by the industrial health committee of the 
Utah State Aledical Association on January 
19th was Major John E. L. Keyes (MC), 
A.U.S. The subject of his paper ^vas “Ophthal- 
mology in industry." 

Dr. AA^illiam Thornwall Davis gave a paper 
on “Differential diagnosis of paresis of the 
right superior oblique or left superior rectus” 
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before the New York Academy of Medicine 
on February 21, 1944, in New York City. 

The annual postgraduate industrial, medical, 
and surgical conference of the Michigan Slate 
Medical Society will be held on April 6lh at 
the Horace A. RackJiam Educatfona/ Mcmorml 
in Detroit. Dr. Melvin H. Pike of Midland will 
speak on “Eye pathology due to exposure to 
organic solvents.” 

There will be a meeting of the Association 
for Research in Ophthalmology, Inc., in June 
of this year. The meeting will be held at the 
Sherman Hotel in Chicago just prior to the 
meeting of the American Medical Association ; 
namely, on June 13, 1944. 

Any member wishing to present a paper or 
contribute to the program is requested to com- 


municate with Major Brittain F. Payne, The 
School of Aviation Medicine, Randolph Field, 
Texas. 

An interesting meeting with a varied pro- 
gram is anticipated, and all members who are. 
able (o attend are urged to do so. 

Personals 

Among those on whom a full professorship 
was conferred by the Emory University School 
of Medicine, Atlanta, Georgia, was Dr. Grady 
E. Clay, professor of ophtIiaImolog>% 

Copies of Bielscbowsky's “Lectures on mo- 
tor anomalies,** second edition, can be obtained 
from the Dartmouth College Publications, at 
Hanover, New Hampshire, price $1.50, post- 
paid. 
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LEIOMYOMA OF THE IRIS- 

A CASE REPORT 

William Thornwall Davis, M.D., Ernest Sheppard, M.D., 
AND Walter J. Romejko, M.D. 

WashingtOJi, D.C. 


Duke-Elder^ referring to myomata 
states, “In the iris, they usually form 
sharply circumscribed tumors, appearing 
as yellowish-gray nodules without clin- 
ical symptoms, which grow slowly and 
are relatively benign, but if not completely 
excised, may recur (Verhoeff, 1936). 
Clinically, a myoma is quite indistinguish- 
able from a malignant melanoma and for 
this reason the eye has usually been enu- 
cleated. 

“While a myoma is impossible to diag- 
nose clinically, its pathological recogni- 
tion is by no means easy. The neoplasm 
is characterized by closely packed bundles 
of long, spindle-shaped cells with an 
eosinophilic cytoplasm and rod-shaped 
nuclei arranged in palisade-like rows 
( Fig. 2040) : these are bound together 
with m)’Oglial fibrils coursing along the 
cells and coalescing to form large fibers 
at their terminal processes (Fig. 2041). 
The picture resembles a spindle-celled 
malignant melanoma, the difference being 
that the cells of the latter are rarely dis- 
tinctly spindle-shaped but terminate in 
and send off laterally, ill-defined processes 
anastomosing with those of neighboring 
.cells to form a sync\’tium. 

“It is only possible to distinguish be- 

* From the Department of Ophthalmology’, 
George ^Ya.shingto^ University Medical Schoo’l. 

f t'au before the Washington, District 
of Columbia, Ophthalmological Societv, Feb- 
niary la, 1943. 


tween the two by differential staining 
(Mallory’s phosphotungstic haematoxy- 
lin) and by the demonstration of the 
mj'^oglial fibers by gold impregnation ; and 
since these methods are comparatively re- 
cent, the cases reported by the older 
writers must be viewed with suspicion. 
The only three to be unquestionably dem- 
onstrated are those of Verhoeff (1923), 
Frost (1937), and Ellett (1939) (Fig. 
2042). They seem to be associated with 
the sphincter muscle.” 

In Verhoeff ’s^ case, the tumor was re- 
moved, apparently completely, on May 21, 
1904. When the eye was dressed the next 
da}^ it was found that a large portion of 
the tumor remained, giving the impres- 
sion that none had been removed. Further 
attempts at removal with forceps and 
suction were unsuccessful. The eye was 
not enucleated until May 19, 1920, 16 
years after the original operation. This 
was the first case in which the tumor was 
demonstrated by special staining. Of in- 
terest is its slight malignanc}'^ in that there 
was no material increase for 16 years. It 
arose from tlie surface of the iris by a 
constricted base and remained alive in 
spite of the fact that it was completel}’^ 
severed from the iris ; its new blood ves- 
sels were derived from the wound. The 
original tumor did not invade the iris 
stroma nor involve the filtration angle. 
Histologically it showed no mitosis. 

Frost’s=> case is tlie second “In which 
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the patliologic findings are sufficiently 
definite to justify this diagnosis.” The 
eye had been examined periodically for 
six years, prior, to the tumor’s appearance 
in August, 1934, and was enucleated in 
March, 1935, because several consultants 
thought the tumor was a sarcoma. 

Ellett’s^ case had had an irregular pu- 
pil for 5 years prior to the appearance of 
the tumor, which was of IS years’ dura- 
tion. This eye also was enucleated because 
the tumor clinically resembled sarcoma. 

Van Heuven® has reported a case of 
leiomyoblastoma of tlie iris, and Was- 
senaar® has reported a case of leiomyoma 
of the upper lid. 

Collins and Mayou’' state, "The points 
relied on in diagnosing these growths as 
myomata rather than spindle-celled sarco- 
mata have been; the position in which 
they started, their slow rate of increase, 
the similarity in the shape and size of 
tlieir cells to unstriated muscle fibers and 
the rod shaped appearance of their nu- 
clei.” 

Reexamination of Zentmayer’s” case 
proved it to be a leiomyoma. 

Case report 

M. L., a woman, aged 27 years, was 
first examined on November 16, 1942, 
when she complained of a brown spot in 
the iris of the right eye which had been 
present as long as she could remember. 
She had injured the eye with a wire when 
a child, but of this there was no evidence. 
The history suggested a superficial scleral 
injury. The family history was irrelevant. 

The ocular examination was essentially 
normal except for the tumor in the in- 
ferior temporal quadrant of the right iris, 
as shown in figure la. The physical ex- 
amination by Dr. Lewis Ecker was nor- 
mal. There was no evidence of primary 
tumor elsewhere. The blood Wassermann 
" and Kahn tests were negative. There was 
4 percent of eosinophiles, otherwise the 
hemogram was normal. 


The tumor and adjacent iris tissue was 
removed on January 5, 1943" (fig. lb). 
The postoperative course was uneventful. 
Pathologic reports were made by CoL 
J. E. Ash, Army Medical Museum, acces- 
sion 87990, as follows : . 

"Gross: the specimen consists of a 
pale fibrous mass measuring 9 by 6 by 3 
mm. There is an opaque elevated nodule 
3 mm. in diameter on the anterior surface 
and brown pigment on the posterior sur- 
face. 

"Microscopic: The tumor is composed 
of interlacing fascicles of non-pigmented, 
spindle-shaped cells with long fibrillar 
processes of smooth muscle character and 
oval, sometimes nucleolated nuclei. There 
is no evidence of intercellular collagen. 
The bundles of tumor cells are divided 
by an interlobular, richly vascular con- 
nective tissue stroma. The. vessels are 
generally thin-walled but not of the sar- 
coma type. The tumor probably arises 
from iris muscle. Diagnosis : Leiomyoma, 
iris” (fig. 2). 

Summary 

1. Leiomyoma of the eye and its a^ 
nexa is rare. Cases have been report 
involving the iris, ciliary body, and upper 

2. Of clinical importance is its slow 
growth and long duration, the absence o 
symptoms, the lack of any tendency to 
invade the surrounding structures or t e 
filtration angle. With these characteristics 
it Would seem advisable to consider exci 
sion before enucleation. 

3. It is clinically impossible to differ 

entiate leiomyoma from malignant tumors 
of the iris. - _ 

We wish to express our appreciation to 
'Heleanor Campbell Wilder for kind eo-, 
operation in expediting the examination 
of the specimen and to Mr. Roy Reeves 
of the Army Medical Museum for prep- 
aration of the microscopic illustration. 
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SUPPRESSION AMBLYOPIA* 

H. Saul Sugar, Major (M.C.), A.U.S. 
Vancouver, Washington 


Although considerable attention has 
been paid to the subject of amblyopia, 
uncertainty remains with regard to its 
status. Views on its relation to squint have 
traversed the length of the pendulum’s 
arc, as shown by Peter’s^ statement that 
“amblyopia in the squinting eye was for- 
merly regarded as one of the causes of 
monocular squint but the lowered vision 
which is found is now interpreted as a 
symptom of squint and not as its cause.” 
Conclusions drawn from a careful ob- 
servation of amblyopia in patients with 
and without squint do not agree with 
either extreme. For this reason a statisti- 
cal study was made of 200 consecutive 
amblyopic patients at the Barnes General 
Hospital. 

The term “amblyopia” refers to a 
functional disorder characterized by a 
reduction of visual acuity which is not 
correcliblc to nonnal bj’’ optical means. 
Fuchs* has classified the conditions de- 
noted by the term as follows : 1. Disturb- 
ance.? of sight seated in the eye itself — 
(a) con genital amblyopia, (b) ambly- 

' From the Eye Clinic, Barnes General Hos- 
pital. 


opia ex anopsia. 2. Disturbances of sight 
of central origin. 

This classification has been used for 
many years but has several obvious flaws. 
First, there is considerable clinical evi- 
dence that so-called amblyopia ex anopsia 
is not seated within the eye itself but is of 
cerebral origin. The process of visual in- 
terpretation or “seeing” takes place in the 
brain, so anj'^ inhibition of the retinal 
image must be cerebral. Second, the term 
congenital amblyopia has been used to 
designate a condition which, according to 
Fuchs, “we assume to exist in those cases 
in which weak sight has existed for a 
long time, and in which all other causes 
for it can be excluded.” In most of these 
cases the amblyopia would better be con- 
sidered idiopathic. Third, Fuchs used the 
term amblyopia ex anopsia for amblyopia 
from nonuse resulting from such ob- 
stacles to vision as opacities in the cornea, 
lens, or pupil (pupillary membrane), or 
from disuse occurring in eyes affected 
with high refractive errors or squint since 
childhood. The amblyopia resulting from 
congenital opacities in the ocular media 
is not the same as that occurring in eyes 
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without pathology since it has been shown 
tliat tlie macula may not develop normally 
without the stimulus of the retinal image. 
In these cases the vision usually remains 
poor no matter how early the cataract is 
removed even after bilateral operations. 
If this type of amblyopia were acquired 
it would be expected that the vision would 
improve in one eye of patients operated 
on for bilateral congenital cataracts. In 
individuals with cataract acquired later in 
life the visual acuity usually is correctible 
to normal upon removal of the cataract 
even if the visual obstacle has been pres- 
ent for many years. The amblyopia due to 
congenital visual obstacles would more 
properly be termed congenital amblyopia. 

A fourth possible objection to Fuchs’s 
classification is the use of the term ex 
anopsia, meaning “due to not seeing” or 
“due to disuse.” The question of its justi- 
fication will be considered after a pres- 
entation of the results found in my series 
of amblyopic patients. 

Abraham^ has presented the following 
classification which is based on his view 
that the term ex anopsia is a misnomer 
and that suppression is the important 
factor. A. Congenital amblyopia. B. Ac- 
^quired amblyopia: 1. Passive suppression 
(ametropic) — (a) bilateral; (b) unilater- 
al. 2. Active suppression — (a) bilateral; 
(b) unilateral (squint). 

■ Although I agree entirely with the use 
of the term suppression rather than ex 
anopsia there are certain objections to this 
classification. First, the same comment 
referred to in criticizing Fuchs’s classifi- 
cation applies to the use of the term con- 
genital amblyopia. when idiopathic ambly- 
opia is meant. Second, I do not. believe 
bilateral-suppression amblyopia exists ex- 
cept in patients with hysterical amblyopia. 
The term suppression refers to a psycho- 
logic inhibition of the retinal image; 
When suppression becomes habitual, am- 
blyopia is tlie result. Patients may have 


alternating suppression, as in patients 
with alternating strabismus, but ambl}'- 
opia occurs only in one eye. Occasionally 
one sees a person with a high hyperopia 
which cannot be corrected beyond 20/40 
in each eye; but this is a matter of lack of 
discrimination rather than suppression. 
It is frequent in 3 'oung children to find a 
lower visual acuity than is commensurate 
with the refractive error. These same 
children later have normal visual acuity. 
At any rate, I do not believe subgrouping 
as to involvement of one or both eyes is 
justified. Third, Abraham considered pas- 
sive suppressive amblyopia as due to lack 
of correction, or late correction of refrac- 
tive error, and active suppression ambly- 
opia as due to uncomfortable or confused 
binocular fixation. Whetlier such a sub- 
division is justifiable is another of the 
questions for which an answer is sought 
in tlie present study. 

A classification which I believe more 
adequately divides tlie various' types of 
amblyopia is simply: 

(1) Suppression amblyopia (so-called 
amblyopia ex anopsia) 

(2) Idiopatliic amblyopia 

(3) Congenital amblyopia (due to con- 
genital visual obkacles) 

(4) Discrimination amblyopia (bilat-^ 
eral) 

(5) Hysterical amblyopia 

(6) Amblyopia of toxic and neuro- 
logic disease 

Only the first two groups concern us 
here. 

. - . Results 

Of a total of 200 consecutive amblyopic 
patients 124 had no deviation even under 
cover, 63 were or had been convergent 
squinters, 8 were divergent squinters, and 
5 had very fine comeal opacities which 
were in themselves not sufficient to ac-, 
count for the reduced visual acuity. Each 
group was, subdivided into the following 
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categories, according to the refractive 
error found under homatropine cyclo- 
plegia: 

(1) Anisometropia of at least 1.50 
diopters of sphere, 1.50 diopters of 
cylinder, or both; 

(2) High isohyperopia or isoastigma- 
tism; 

(3) Low refractive error or emme- 
tropia. 

The value chosen as the criterion of 
anisometropia was entirely arbitrary. It 
appeared more reasonable tlian the 0.5 
diopters used by Worth and Lagleyze.'* 
This, of course, makes a great deal of 
difference in the final statistical break- 
down. Clinically an anisometropia of 

0. 75D. often causes discomfort, but sup- 
pression apparently does not occur unless 
the difference is 1.50 to 2.00 diopters. 

1. Amblyopia without squint 

The group of 124 nonsquinting amblyo- 
pic patients was divisible according to the 
following refractive conditions ; 

(1) Anisometropia 94 (75.8 percent) 

(2) High isohyperopia or isoastigma- 
tlsm 18 (14.5 percent) 

(3) Low refractive error or emme- 
tropia 12 (9.7 percent) 

The anisometropia averaged 3.40 diop- 
ters of spherical difference in 69 cases 
and 4.02 diopters of anisoastigmatism in 
25 cases. In those cases where both 
spherical and astigmatic anisometropia 
was present, only the higher of the two 
was considered. The remaining 30 pa- 
tients had a difference in correction of less 
than 1.50 diopters of sphere, cylinder, or 
both. Of these 17 with high isohyperopia 
averaged 5.05 diopters of hyperopia' in 
the amblyopic eye and 4.49 diopters in 
tlie nonamblyopic eye. The astigmatic 
correction in one case of isoastigmatism 
was 2.75 diopters each eye. The 12 pa- 
tients with low- refractive error averaged 
0.99. diopter of spherical error in the 


TABLE 1 

REFJLICTI\'E correction in 98 CASES OF 
NONSQUINTING AMBLYOPIA 


No. 


Amblyopic Eye 

Nonnmblyonjc Eye 
(Corrected Vision 
20/20 Each) 
Correction 
(Cycloplcgic) 

4gc 

Cor- 

rtxlcd 

Vision 

Correction 

(Cjxiopicgic) 

1 

22 

20/200 

+6.00+0.50X18 

+1.25 

2 

32 

20/200 

+5.50 

+4.00 

$ 

25 

c.F. r 

-11.50+2.75X110 

—1.50 

4 

22 

20/200 

+5.25+3.00X70 

+1.25+1. 25 X<S 

5 

23 

20/100 

+5.00+1.50X20 

+1 ,00 

^ 6 

21 

20/100 

+4,00+0.50X85 

+2.50+1.00X85 

7 

21 

20/200 

+1.00+1,25X90 

-0.50+0.25X90 

8 

24 

20/100 

+2.75 

+0. /5 

9 

21 

20/200 

+5.50+1.00X75 

+4.50 

10 

24 

9/200 

+3.50 

+0.50 

11 

22 

8/200 

+4.50 

+1.00 

12 

40 

20/200 

+4.50+0,75X115 

+1.25+0.50X90 

13 

26 

20/200 

-3.50+5.50X105 

+1.50X60 

14 

21 

10/200 

+3.25+1.00X120 

0 

15 

20 

20/60 

+3.50 

+1 .50 

16 

21 

H.M. 

+3.00 

+0.75 

17 

22 

CJ'. 

+5.00+3.25X75 

+4.75+4.00X97 

18 

21 

6/200 

+6.00+1.00X120 

+1.50 

19 

45 

2/200 

-2.50+8.00X125 

+1,00+0.25X180 

20 

23 

20/100 

+0.75 

+0.75 

-21 

21 

CJF. 

-3.50+6.25X80 

+1.00 

22 

22 

20/200 

+1.75+5.00X75 

+1.00+0.25X90 

23 

27 

20/200 

+6.00 

+5.50 

24 

34 

20/200 

+0.75 

+0.50 

25 

22 

C.F. 

+6.00+2.25X100 

+1.00 

26 

21 

4/200 

+5.00+1.25X90 

+0.50 

27 

23 

5/200 

+3.75+1.25X90 

+3.00+1.00X90 

28 

22 

5/200 

+7.50+0.50X90 

+1.25 

29 

21 

20/100 

+1.25 

+1.25 

30 

29 

20/100 

+4.75 

+2.75+0.37X90 

31 

22 

8/200 

+4.50+3.25X60 

+1.00+0,12X75 

32 

33 

20/200 

+6.00+1.00X180 

+3.50+1.75X180 

33 

38 

3/200 

+1.00 

+0.50+0.25X30 

34 

22 

20/70 

+3.25 

+0.25X180 

35 

22 

20/200 

+4.75+1.25X165 

+0.75 

36 

29 

20/200 

+8.00+0.37X165 

+7.00 

37 

22 

3/200 

-3.50+0.50X45 

+0.75+0.87X3 

38 

21 

20/100 

-3.00+6.00X85 

-2.50+1.00X90 

39 

24 

20/100 

+5.75+1.00X110 

+1.50 

40 

31 

C.F. 

+4.00+0.75X95 

+1.75+0,37X70 

41 

20 

20/40 

+3.75+1.50X95 

+1.00 

42 

24 

20/100 

+4.25+0.75X90 

+3.50+0.50X80 

43 

25 

20/400 

+3.50+2.00X90 

+0.75 

44 

20 

20/40 

+1.50+5,00X75 

+0.75+0,25X90 

45 

19 

20/400 

+3.00+0.75X160 

+0.25 

46 

— 

20/100 

+2.50+1.75X90 

+0.50+1.00X75 

47 

30 

C.F. 6' 

+3.25+2.25X75 

+0.25+0.37X75 

48 

23 

20/40 

+4.25+1.75X90 

+1.50+1.25X95 

49 

25 

20/200 

+4.00+3.75X105 

+3.25+0.87X80 

50 

21 

6/400 

+6.00+1.00X120 

+0.50+0.37X90 

51 

32 

20/200 

+1.50+1.12X58 

+0.75+0.37X105 

52 

22 

L.P. 

+1.50 

+0.75+0.12X85 

53 

11 

20/200 

-3.50+2.25X15 

-1.25+1.25X180 

54 

25 

20/200 

-3.50+8.00X105 

+0.50+0.62X90 

55 

25 

20/200 

+5.00 

+1.00+0.50X92 

56 

26 

20/100 

+3.75 

+1.75 

57 

21 

20/70 

+3.00+1.25X90 

+1.00+0.50X80 

58 

22 

C.F. 

+5.00+0.50X90 

+0.75 ■ 

59 

36 

L.P. 

+6.50 

+2,50+0.37X90 

60 

18 

20/100 

-1.50 

+0.50+0.25X90 

61 

45 

20/40 

-2.00+3.75X135 

+0.25+0.25X30 

62 

25 

20/40 

-2.50+3.50X140 

-1.50+0.50X5 

63 

20 

20/60 

-2.50+3.50X105 

+1.50X90 

64 

20 

15/200 

+3.00 

+1.00+0.50X90 

65 

27 

10/200 

+4.S0+0.2SX18Q 

+1.00 

66 

28 

20/200 

+3.00+3.25X75 

+4.00+1.00X95 

67 

31 

4/200 

+4.50+2.50X55 

+1.00 

68 

41 

2/200 

+7.00+1.00X180 

+5.75+0.50X180 

69 

28 

5/200 

+6.25 

+1.00+0.25X90 

70 

27 

20/200 

+3.50+0.50X10 

+4.75 

71 

18 

5/200 

+6.50+1.50X130 

+1.00 

72 

28 

C.F. 

+4.50+1.25X100 

+2.50 

73 

19 

3/200 

+6.50+1.00X110 

+4.25 

74 

r 24 

20/200 

+3.25+1.50X80 

+0.75X85 

75 

; 46 

20/30 

-0.75+3.25X75 

.+1.25+0.37X75 

76 

1 25 

20/70 

+4.25 

+1.50 

7? 

’ 26 

20/70 

+8.00+2.00X70 

+7.25+2.00X100 

7£ 

; 22 

-.20/50 

+5.50+0,25X75 

+3.00+0.75X125 

IS 

> 25 

4/200 

-5.25+5.50X90 

+0.75+0.75X100 

8C 

) 23 

5/400 

+3.50+1.00X90 

+3.7S+0.S0X115 
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TABLE 1 (Continued) 


No. 

Age 

Amblyopic Eye 

! Nonamblyopic Eye 

1 (Corrected Vision 
20/20 Each) 
Correction 
(Cycloplcgic) 

Cor- 

rected 

Vision 

Correction 

(Cjxioplepic) 

81 

32 

H.M. 

+1.00 

+0.37X115 

82 

24 

20/200 

-1.25+1.00X40 

+0.50+0.37X105 

83 

23 

15/400 

+6.00 

+5.00 

84 

26 

20/200 

+2.75X75 

+2.75X88 

85 

22 

20/60 

+ 1.12+2.75X85 

+0.25+0.12X35 

86 

28 

8/200 

+6.50+1.00X90 

+1,00 

87 

21 

4/400 

-8.00+1.00X95 

-0..S0+0. 62X95 

88 

44 

20/60 

+3.00+0.62X110 

+1.00+0.37X60 

89 

22 

4/200 

+4.75 

+3.75 

90 

22 

20/200 

+0.75+5.50X80 

+0.75+0.62X105 

91 

18 

20/80 

+1.25+4.00X100 

+1.25+0.37X90 

92 

34 

20/100 

+0.75+0.25X90 

+0.25+0.37X175 

93 

20 

20/200 

+5.25+0.50X100 

+0.50+1.12X80 

94 

— 

20/100 

+2.00+0.62X95 

+0.75+0.25X80 

95 

20 

20/400 

+3.00 

+0.50 

96 

21 1 

H.M. 

! +5.00+0.50X90 

+3.00+1.00X80 

97 

24 

H.M. 

+6.00+1.50X85 

+1.00+0.62X180 

98 

20 1 

10/200 

+5.50+0.25X15 

+5.00 

99 

21 

20/50 

-2.75+5.00X85 

-1.25 + 1.75X97 

100 

26 i 

20/50 

-2.50+3.50X90 

0 

101 

35 

20/200 

+1.75+2.25X90 

0 

102 

35 

20/400 

+5.50+3.50X103 

+1.25+0.25X15 

103 

20 

20/200 

+2.00+0.75X75 

+1.50+0.62X95 

104 

22 

20/200 

+0.75 

+0.50 

105 

22 

20/50 

-2.50+3.50X15 

-0.50+0.75X180 

106 

— 

C.F. 

+4.00+0.25X45 

+1.50 

107 

19 

3/200 

+4.75+3.50X92 

+1.50+0.50X90 

108 

24 

3/200 

+2.00+5.25X77 

+0.75 

109 

27 

3/200 

-3.00+5.00X100 

+0.50 

no 

23 

C.F. 

+0.75+5.50X80 

+0.75+0.62X105 

111 

22 

20/200 

+4.00+1.75X75 ' 

+0.75 

112 

42 

20/70 

-8.00+1.00X90 

0 

113 

24 

20/200 

-5.00+4.00X15 

-1.25 

114 

26 

3/200 

+3.00+1.75X165 

+0.75+0.87X5 

115 

20 

20/400 

+4.00X80 

+0.50+1.00X105 

116 

22 

20/40 

+3.25 

+1.00+0.50X85 

117 

18 

20/400 

+0.25X90 

+0.25X90 

118 

23 

20/60 

+5.50+1.50X90 

+1.50 

119 

20 

20/200 

+3.25+1.25X70 

4.25 

120 

51 

20/70 

-0.75+0.75X85 

-1.50+1.00X90 

121 

18 

20/40 

+6.00+1.50X50 

+4.75+1.25X165 

122 

30 

20/400 

+5.75 + 1.25X90 

+0.75+1.25X5 

123 

26 

20/100 

+3.00+2.50X95 

+0.25+1.00X75 

124 

19 

20/70 

+5,50+2.25X10 

+5.25+0.75X180 


amblyopic eye and 0.65 diopter in the 
nonamblyopic eye. One of these patients 
had had the amblyopic eye patched for 
eight weeks during childhood because of 
lid disease. In this group suppression of 
the intermediate as well as of the central 
field of the squinting eye was present in 
those with less than 20/50 visual acuity 
(corrected) in the amblyopic eye. The 
..tests were made with a stereoscope and 
Guibor cards. 


II. Amblyopia with convergent 

SQUINT 

This group of 63 patients was affected 
only by comitant squints, some of which 
may have been precipitated by ocular 
pareses. They were separable into the 
following categories : 


(1) Anisometropia 18 (28.6 percent) 

(2) High isohyperopia or isoastigma- 
tism 29 (46.0 percent) 

(3) Low refractive error or enime- 
tropia 16 (25.4 percent) 

Tlie anisometropia averaged 2.94 diop- 
ters of spherical difference in 16 cases and 
4.12 diopters of anisoastigmatisin in 2 

TABLE 2 

Refractive correction in 51 cases of 

AMBLYOPIA WITH CONVERGENT SQUINT 


No. 

Ape 

Amblyopic Eye j 

Cor- 

rected 

Vision 

Correction 

(Cyclopicpic) 

1 

— 

20/100 

+3.50+0.50X95 

2 

21 

20/100 


0 

3 

38 

H.M. 

+4.00 

4 

28 

H.M. 

+2.25 

5 

21 

20/200 

+1.50 

6 

24 

C.F. 

- 

•10.00 

7 

26 

20/200 

+2.50+1.00X50 

8 

21 

C.F. 

+ 1,25 

9 

20 

C.F. 

+0.50 

10 

22 

20/100 

+1.25-1-1.00X90 

11 

21 

10/200 

+3.50 

12 

21 

6/200 

+1.25 

13 

21 

3/200 

+5.00+1.00X90 

14 

25 

20/100 

+ 1.75 

15 

21 

20/100 

+2.75+0.75X90 

16 

22 

20/200 

+3.25+1.25X160 

17 

27 

20/200 

+3.00+0.75X90 

18 

20 

20/200 

+1.25 

19 

— 

20/100 

+6.25+0.25X20 

20 

21 

20/50 

+3.75+3.00X165 

21 

— 

20/60 

+0.50 

22 

26 

20/200 

+0.50+0.25X90 

23 

36 

H.M. 

+7.75 

24 

27 

20/200 

+3,50+0.50X90 

25 

37 

UV. 

+3.00 

26 

38 

20/300 

+4.25 + 1.75X180 

27 

21 

20/200 

+4.25+2.50X75 

28 

22 

10/200 

+4.50+2.25X45 

29 

26 

4/400 

+2.00+2.00X85 

30 

26 

H.M. 

+1.75 

31 

18 

20/400 

+3.25 

32 

23 

20/100 

+2.50+0.75X75 

33 

27 1 

C.F. 

+3.50+3.00X85 

34 

28 1 

20/200 

+5.25 

35 

27 

10/200 

+5.25+0.25X15 

36 i 

26 

H.M. 

+0.50+2.75X90 

37 

22 

4/200 

+0.50+4.00X180 

38 

28 

20/300 

- 

-1.50+1.25X135 

39 

33 

L.P. 

+2.00 

40 

21 

20/60 

+3.00 

41 

— 

20/80 

+ 1,00+0.37X70 

42 

24 

10/400 

+6.50+1.50X90 

43 

27 

20/200 

+4.50+0.50X180 

44 

5 

10/200- 

- 

-5.00 

45 

24 

20/200 

- 

-O.SO 

46 

49 

20/400 

- 

-2.00+0.25X180 

47 

25 

i 20/200 

- 

-3.00+0.50X105 

48 

26 

20/60 

- 

-4.00 

49 

22 

20/100 

- 

-6.25+0.37X75 

50 

19 

C.F. 

- 

-2.00+0.25X105 

51 

22 

C.F. 

- 

-6.00+0.50X165 

52 1 

19 

1 L.P. 

- 

-0.50+0.50X90 

53 

21 

1 20/20 

- 

-3.00+0.50X175 

54 

28 

20/60 

j 

-2.75+0.50X90 

55 

26 

L.P. 

-j 

-1.50+5.25X100 

56 

25 

20/200 

- 

-8.00 

57 

20 

20/100 


-4.50+1.50X100 

58 

24 

H.M. 


rS.SO 

59 

18 

C.F. 

- 

-4.00 

60 

* 27 

20/400 

- 

-3.75+2.00X180 

61 

1 25 

20/100 

- 

-6.75+0.75X90 

62 

31 

20/200 

- 

-1.50 

63 

24 

20/70 

H 

-0.50 


Nonamblyopic Eye 
(Corrected Vision 
20/20 Each) 
Correction 
(Cycloplcgic) 


+3.754-1.00X75 

0 

+4.00 

+1.25 

+0.50+0.25X90 

-0.50+1.00X90 

+2.00+0.50X110 

+0.75 

-0.25 

+1.25+1.00X90 

+0.75 

+0, /5 

+0.75 

+0.50 

+ 1-00 

+1,25+0.87X50 

+2.50+0.50X180 

+0.50 

+6.00 +0.25X180. 
+4.00+0.75X^5 

+0.75 

+2^50+0.25X90 

+3.00+1.00X100 

+2.00+0.25X20 

+4.25+1.00X10 

+3 75+2.50X102 

+3.50+1.75X120 

+1.25+1.12X85 

+2 :S0+0. 75X110 
+3.00+0.62X63 
+3.50+2.00X95 
+ 2.75 

+6.00+0.25X16.5 

-0.25+2.25X105 

+0.50 

+0.75 

+);00+0.2SXj35 

+1.00+0.62X105 

+4.50+0:25X90 

+4.25+0.75X180 

+4.50 

+2.‘oO+O.25X180 

+i'00+0.S0X180 
+6.75+0.37X120 
+3.25 + 1.12X25 
+3.25+1.37X25 
-FO.75 

+0.75+0.87X165 

+1.00+0.37X90 

+4.75+1.00X90 

+4.75+0.25X150 

+4.75+0.50X90 

+5.50+0.25X120 

+0.75+0.50X95 

+3.25+0.62X50 
+5.50+0.75X115 
4-0.25 +0.75 X90 
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cases. The remaining 45 patients had a 
difference in correction of less than 1.50 
diopters of sphere, cylinder, or both. Of 
these, 28 had high isoh}T)eropia averaging 
3.83 diopters in the amblyopic eye and 
3.67 diopters in the nonamblyopic eye. 
A single case of high isoastigmatism re- 
quired a correction of 2.75 diopters of 


The anisometropia averaged 3.81 di- 
opters of spherical correction in four 
cases and 3.37 diopters of astigmatic cor- 
rection in hvo cases. The two patients 
with low refractive error averaged 0.87 
diopter of spherical correction for the 
amblyopic eye, and 0.50 diopter in the 
nonamblyopic eye. 


TABLE 3 

Refractive correction in 8 cases of 
amblyopia with divergent squint 




Amblyopic Eye 

Nonamblyopic Eye 
(Corrected Vision 
20/20 Each) 
Correction 
(Cycloplegic) 

No. 

Age 

Cor- 

rected 

Vision 

ConecUon 

(Cycloplegic) 

1 

23 

20/70 

-0.25 

+0.25 

2 

22 

20/200 

+0.75 -f 5. 25X80 

+1.00 

3 

21 

H.M. 

+7.00 

+1.00 

4 

45 

6/200 

-5.50 

+0.50 

5 

39 

20/100 

+3.75+2.25X30 

+1.25+0.50X165 

6 

22 

20/70 

+0.25 

-1.50 

7 

24 

20/70 

-1.50+1.75X105 

-0.50+0.25X180 

8 

26 

20/400 

+1.50 

+0.75 


cylinder in the amblyopic eye and 2.25 di- 
opters in the nonamblyopic eye. The re- 
maining 16 patients with low refractive 
error or emmetropia required an average 
of 0.96 diopter of spherical correction for 
the amblyopic eye and 0.60 diopter for 
the nonamblyopic eye. 

III. Amblyopia with divergent squint 
This group consisted of only eight pa- 


IV. Amblyopia with fine corneal 

OPACITIES 

This group consisted of five patients, 
four nonsquinting and one with divergent 
squint. All were believed to have had good 
visual acuity in both eyes before the oc- 
currence of corneal ulcer. They are sepa- 
rable as follows; (1) Anisometropia 4 
(80 percent) ; (2) Low refractive error 
1 (20 percent). 

The anisometropia averaged 2.70 diop- 
ters of astigmatic difference in three cases 
and 2.50 diopters of spherical difference 
in one case. The single patient with low 
refractive error required 1.75 diopters of 
spherical hyperopic correction in the 
amblyopic eye and 1.00 diopter in the non- 
amblyopic eye. 

The results may be summarized as fol- 
lows : 



Anisometropia 

High Isohyperopia 
or Isoastigmatism 

Low Refractive 
Error 

124 

no. percent 

no. percent 

no. percent 

Nonsquinting amblyopia 

94 (75.8) 

18(14.5) 

12 (9.7) 

63 

Amblyopia \vith convergent squint 

18 (28.6) 

29 (46.0) 

16 (25.4) 

8 

Amblyopia with divergent squint 

6(75) 


2 (25) 

Amblyopia with fine corneal opacities 

4 (80) 


1 (20) 

Total 

122 (61) 

47 (23.5) 

31 (15.5) 


tients, separable into two groups ; ( 1 ) 
Anisometropia 6 (75 percent) ; (2) Low 
refractive error 2 (25 percent). 


Comment 

Of the series of 200 amblyopic patients, 
the condition of those (15.5 percent) 
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without significant refractive error may 
be considered as idiopatliic. The discus- 
sion to follow will concern only the re- 
maining group of 169 with significant 
refractive error. 

If one considers the two large groups of 
the nonsquinting amblyopic and the am- 
blyopic with convergent squint it is ap- 
parent that the chief difference is the pre- 
dominance of anisometropia among the 
nonsquinters and of isometropic high 
hyperopia or astigmatism among tlie con- 
vergent squinters. The anisometropia was 

TABLE 4 

REFRACTI\Ti: CORRECTION IN 5 CASES OF 
AMBLYOPIA WITH VERY FINE CORNEAL 
OPACITIES 


No. 

Amblyopic Eye 

1 Correction 

(Cycloplegic) 

Nonamblyopic Eye 
Correction 
(Cycloplcgic) 

1 

+0.25 1 

-2.25+0.50X7 

2 

+0.S0+3. 50X115 ; 

+1.75 

3 

-0.25+2.75X60 | 

+1.25+0.37X90 

4 ! 

+1.75+1.12X45 ! 

+1.00+0,37X167 

S(Diverg,) 

-1.00+2.25X120 

-0.50 


more frequently spherical than astigmatic, 
in contrast to Abraham’s findings.® 
These findings suggest some causal re- 
lationships which must necessarily be 
largely theoretic. Our consideration de- 
pends in part on whether an eye must 
focus images sharply early in life to de- 
velop normally before the binocular re- 
flexes develop. If this were true those in- 
fants whose eyes are highly astigmatic at 
birth would never be correctible to 20/20 
.with glasses later. If we assume that each 
visual element develops normally whether 
the image is sharp or blurred, then what 
Abraham calls passive suppression does 
not occur. With this assumption in mind 
let us consider anisometropia first. It must 
be agreed that aniseikonia exists in the 
uncorrected anisometropic. When the 
binocular reflexes begin to develop fusion 
is found to be difficult or uncomfortable. 
Psychologic inhibition of the disturbing 
macular image is resorted to. This process 


is known as suppression. As time goes on 
the suppression becomes more diffuse. If 
one imagines tlie visual field as an island 
shown in cross-section, representing the 
horizontal meridian of tlie retina (Roenne 
and Traquair), suppression involves the 
vision in a manner such as to level off the 
macular peak and eventually to depress 
the entire field. The periphery of the 
temporal field is least affected since it is 
not overlapped by the field of the other 
eye. When suppression becomes habitual 
amblyopia results. Frequently suppres- 
sion may be reduced by occlusion of the 
nonsuppressing eye. However, this is not 
pennanent unless the factors causing the 
suppression are removed. 

An interesting type of meridional sup- 
pression in astigmatic anisometropia was 
described by Martin.® He found the visual 
acuity in the meridian of greatest diffu- 
sion to be one half or one third of tliat in 
the opposite meridian. 

The process of suppression in anisome- 
tropia is often observable in patients fol- 
lowing operation for monocular cataract. 
For a short while after operation the pa- 
tient is conscious of tlie larger blurred im- 
age from the eye that has been operated 
on. In a relatively -short time it is sup- 
pressed but may be called into conscious- 
ness if proper correction is placed before 
this eye. The same process is experienced 
by microscopists and watchmakers who 
learn to suppress the macular impression 
from one eye, at first voluntarily and later 
unconsciously. 

In cases of high isohyperopia or high 
hyperopic isoastigrnatism another process 
apparently goes on. In these patients 
there is a need for great accommodative 
effort in order to get clear vision. As the., 
binocular reflexes develop accommoda- 
tion and convergence become associated. 
The convergence resulting from the de- 
sire for clear binocular vision causes a 


. SUPPRESSION 

diplopia that is very con^fusing. To avoid 
this, suppression takes place in the more 
ametropic eye. With habitual suppression, 
amblyopia results. The fact that isome- 
tropic high hyperopia is most frequent 
among the convergent squinters fits in 
well with the accommodation-convergence 
theory just stated. In tliese cases con- 
vergence continues to be associated with 
accommodation even though amblyopia 
exists. This explains why the deviation in 
many cases of monocular convergent 
squint with amblyopia is reduced when 
convex lenses are worn. In other cases, if 
the hyperopia exceeds the ability of the 
accommodation to permit clear vision, no 
squint develops (Chavasse).* In my 
series of amblyopic patients the degree of 
hyperopia in those convergent squinters 
with isohyperopia was less (average of 
3.83 diopters in the amblyopic eye and 
3.67 diopters in the nonamblyopic eye) 
than in nonsquinters with isohyperopia 
(average of 5.05 diopters in the amblyopic 
eye and 4.49 diopters in the nonamblyopic 
eye). 

In the cases of divergent squint, the 
majority were anisometropic. Suppres- 
sion unquestionably preceded the am- 
blyopia in these cases. 

In the cases with fine comeal opacity 
the original ulcer had been present during 
early childhood. The suppression could 
have been produced either by the obstacle 
to vision at the early age or by the result- 
ing change in refraction due tO scarring, 
which usually produces anisometropia, 
- particularly the astigmatic type. 

During the period of binocular-reflex 
development, fusion may develop to vari- 
ous stages both in the anisometropic and 
in the high isohyperopic, but any sudden 
weakening factor such as shock or an 
acute infectious process may cause the at- 
tained level of fusion to be too difficult to 
sustain, so tliat recourse will be had to 
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suppression. This accounts for the abrupt 
onset of many cases of strabismus. 

In many instances of comitant squint, 
suppression precedes the deviation, 
whereas in others (probably including 
those witli abrupt onset associated witli 
illness or shock) suppression follows 
diplopia; -so suppression cannot always 
be considered a result of tire squint. In 
any patient with a paretic extraocular 
muscle the resulting diplopia leads to sec- 
ondary suppression. Many cases of comi- 
tant squint are probably of paretic origin. 
Thus suppression and amblyopia may 
precede or follow the development of 
squint. This type of amblyopia always 
follows suppression and should be des- 
ignated properly as suppression am- 
blyopia and not as “ex anopsia.” The 
process is always an active one rather 
than simply a passive loss of acuity from 
neglect, which the term “ex anopsia” im- 
plies. For the same reason Abraham’s 
subdivisions into active and passive types 
do not appear to be justifiable. 

Further evidence that the development ' 
of amblyopia is an active process is shown , 
by the presence of a central scotoma 
which may be either relative or absolute. 
Uhthoff® found a scotoma in 55 percent 
of his cases whereas Heine observed it in 
90 percent. Uhthoff was convinced that 
central scotoma is constant in marked 
amblyopia. Evans, Peter, and Travers 
have done extensive work in this field. 
BesP demonstrated that during micros- 
copy an absolute central scotoma was 
present, without any involvement, of the 
peripheral field. The improvement by 
occlusion and the transfer of the am- 
blyopia from the poor eye to the better 
one by occlusion are additional convincing, 
observations. The transfer of amblyopia 
apparently is possible only during the first 
few years of life.® That the age factor is 
important is shown also by the fact that 
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amblyopia rarely occurs in squinting chil- 
dren if the squint develops after the age 
of seven. It explains the relative infre- 
quency of amblyopia in cases of divergent 
squint, most of which develop later. 

It is obvious that amblyopia may or 
may not be associated with squint. Most 
nonparetic squints probably result from 
suppression plus an additional factor, 
either the accommodative stimulus to 
convergence, or simply the assumption of 
the dissociated position by the suppressed 
eye. Idiopathic amblyopia must be con- 
sidered as due to suppression resulting 
from such factors as patching one eye in 
infancy or childhood and possibly hemor- 
rhages due to birth traumata. 

Conclusion 

1. In disagreement with Peter’s state- 
ment that amblyopia in squinting eyes is a 
symptom of squint and not its cause, 
suggestive evidence has been presented 
indicating that suppression and ambly- 
opia precede the development of certain 
nonparetic squints and follows the de- 


velopment of other nonparetic squints 
and those of paretic origin. 

2. Anisometropia is the predominating 
associated factor in nonsquinting am- 
blyopic subjects, whereas high isohypero- 
pia is the most frequent factor in cases of 
amblyopia with convergent squint. 

3. Nonparetic squint probably requires 
suppression plus another factor for its 
development.- This, may be the accommo- 
dation-convergence relationship or simply 
the assumption of the dissociated position 
after suppression has been obtained in one 
eye. The age factor is obviously of con- 
siderable additional importance. , 

4. Suppression amblyopia is a more ac- 
curate term than amblyopia ex anopsia, 
imph’ing, as it docs, an active rather than 
a passive process. 

5. The conclusions drawn may be of aid 
in adding links to the chain of evidence 
as to the cause of squint. Further clarifi- 
cation of the reason for normal muscle 
balance in a large number of amblyopic 
subjects, particularly a possible relation- 
ship to peripheral fusion, -is necessary. 
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EXTRADURAL DIPLOIC EPIDERMOIDS PRODUCING 
UNILATERAL EXOPHTHALMOS* 

Edwin Hale Thornhill, M.D., and Banks Anderson, M.D. 
Durham, North Carolina 


Unilateral exophthalmos presents one 
pf the most challenging diagnostic prob- 
lems in ophthalmolog 3 L Among the un- 
usual causes of this condition are the ex- 
tradural diploic epidermoids. Such tumors 
are not to be confused with the so-called 
oil cysts or cholesteatoma of the orbit.^ 
While both arise embr3^ologican3^ as a re- 
suit of identical developmental defects, 
the point of origin of the diploic epi- 
dermoid results in characteristic bony 
changes which should aid greatly in the 
diagnosis of this condition. 

In the neurosurgical literature the occa- 
sional reports describing these tumors 
have been collected by Baile3’’,® King,® 
and, most recentl3'^, by Rand and Reeves.^ 
Since no such adequate description of this 
unusual condition can be found in the 
ophthalmologic literature ; since, as a mat- 
ter of fact, considerable confusion exists 
as to the actual nomenclature applied to 
the tumors under consideration, a sum- 
mary of these papers would seem to -add 
greatly to the worth of this report. The 
tumors in question have been described 
under the heading of “Pearly tumors,” 
“Cholesteatoma vera,” and “Epider- 
moids.” This confusion is the result of the 
perpetuation of terms which entered the 
literature when the etiology and nature of 
the lesions were poorly understood. The 
situation is greatly clarified by sketching 
in historical perspective the development 
of our knowledge of the condition, arid b3’^ 
bringing into focus controversial ideas as 
to etiology contemporary with the various 
stages in this development. In this sketch 

*From the Ophthalmological Division 
urpca^l Department, Duke Hospital and 
Medical School. 


we have drawn freel 3 ' from tlie afore- 
mentioned papers. 

These tumors are epithelial in origin. 
They are thought to originate from 
epithelial-cell rests which become pinched 
off from the epithelial body covering dur- 
ing development. Such rests, remaining 
quiescent in early life, for some reason 
become activated at maturit3L These 
primar3'^ epidermoids should not be con- 
fused with secondary epidermoids such 
as might result from tlie migration of 
epithelial cells through a marginally per- 
forated ear drum, as is the result of block- 
age of a sinus after migration of such 
cells, or even as the result of the trau- 
matic implantation of such cells within 
the diploic spaces. Macroscopicall3" and 
microscopically there is no distinction be- 
tween the two. The location of the growth 
in an area in which there could be no 
possible contact with mature epithelium 
is the distinguishing feature. The epi- 
dermoid differs from the dermoid in that 
its wall contains only squamous or basal 
epithelium. Such a tumor, lacking the 
sweat and sebaceous glands of the true 
dermoid, is potentiall3’’ unable to develop 
into the so-called oil c3'St of the orbit. It 
should present in all or in part the fol- 
lowing characteristics : Theoreticall3^ the 
wall of the tumor should be composed of 
three la3'ers. There should be an outer, 
relatively acellular, connective-tissue la3'er 
supporting a thinner, second, epithelial 
la3’-er. The connective-tissue layer should 
consist of scattered fusiform and stellate 
fibroblasts embedded in a mass of inter- 
cellular fibers with few blood vessels. The 
second layer internal to that just described 
should consist of stratified squamous epi- 
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thelium, the cell layers varying in thick- 
ness. The cells in the outer layers should 
be flattened, parallel to the surfaces, and 
should have no nuclei. Those composing 
the inner layers should be more cuboidal 
in shape and perpendicular in direction. 
Keratoh 3 ^aline granules should be present 
in the cytoplasm of these cells, and for 
the most part the nuclei should be well 
preserved. Intracellular bridges may be 
seen. The inner third layer should consist 
of cornified epithelium. From this layer 
inward the epithelial debris accumulates 
as the cells are cast off. The lining mem- 
brane may be calcified so that the tumor is 
surrounded by an eggshell-like wall. 

The first report of a tumor of such 
characteristics is credited to Cruveilhier 
(1829). In this report the growth was 
described as a “Tumeur perlee.” By 
means of this term an attempt was made 
to describe the nodular and highly refrac- 
tile surface of tlie tumor. In his report, 
Cruveilhier noted that two similar tumors 
had been seen by LePrestre and Dumeril, 
in 1807. In 1938, Johannes Mueller re- 
ported two tumors which fall within this 
group. Mueller was most impressed by the 
cholesterin crystals found in these cases 
and applied the name cholesteatoma. One 
of Mueller’s two cases was the first re- 
ported case of what we now term extra- 
dural diploic epidermoid. Virchow, in 
1855, reported four additional cases fall- 
ing within this group. He objected to the 
term cholesteatoma, pointing out that 
cholesterin crystals were not a constant 
finding. In common with Cruveilhier, he 
elected the term “Perlgeschwulste” as be- 
ing' most descriptive. In the meanwhile, 

. Von Remak, in 1854, first suggested that 
these tumors arose from embryonic 
epithelial-cell rests. These investigations, 
according to King, afforded the basis for 
the term epidermoid later used by Bos- 
troem (1897). Cushing® (1922) observed 
that these tumors, quite rare as a group, 


occurred yet more infrequently when 
originating in the cranial diploe. The ex- 
treme rarity of the condition is further 
appreciated when it is realized that in 
Cushing’s scries of 2,500 verified intra- 
cranial tumors there were, according to 
Mahoney,® onl}' 15 epidermoids — an in- 
cidence of 0.6 percent. The same author 
was able to find in the entire literature 
only 142 true epidennoids — of these only 
23 were of the diploic type. Cushing re- 
ported one such case and collected from 
the literature six others. To the group he 
applied the term epidermoid cholestea- 
toma. More recently, Rand and Reeves 
have stated tliat: “From recent publica- 
tions it is becoming increasingly evident 
that tlie terms ‘dermoid’ and ‘epidermoid’ 
are more frequentK used in describing 
these neoplasms.’’ 

Diagnosis. Cushing, in 1922, stated that 
insofar as he knew tlie condition had 
never been diagnosed except at autopsy 
or operation. He also stated, however, 
that “They are capable of recognition 
roentgenologically, owing to the sharp 
bony defect and are capable also of com- 
plete surgical removal if approached by a 
flank rather than by direct attack in order 
tliat tlie epidermal membrane may be com- 
pletely removed.’’ Since tlie appearance of 
Cushing’s paper, King, Olivecrona, and 
perhaps others, have on the basis of 
X-ray findings ventured preoperative di- 
agnosis. The roentgenologic characteris- 
tics of the cranial defect produced by this 
condition are said to be -positive and un- 
mistakable. The outstanding and differen- 
tiating feature is the sharpl;y defined, 
dense, white, scalloped margin found in 
no other condition. Any other eroding 
lesion, regardless of its nature, produces 
a defect the margins of which are poorly 
defined, hazy, or perhaps even fuzzy and 
soft. King further states that in a typical 
defect produced by the diploic type in 
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vhicli the inner table is more involved 
han the outer, -when viewed so that the 
greatest diameter of the defect is shown, 
iie latter has a scalloped dense clear-cut 
nargin, showing that this margin is more 
compact than the remainder of the skull. 
One or more bony hiatuses may be ob- 
served in the skull. These represent areas 
in which the outer table has been com- 
pletely destroyed. If the, roentgenogram is 
taken so that one views the. defect “on 
edge,” as though looking at a saucer edge- 
wise, a dense line two or more millimeters 
wide is seen. This is due to the super- 
imposition of the dense margins of the 
defect which brings the compact bony 
margins in alignment. The outer table 
may then be so thin as to be invisible 
in an iinderexposed film. 

Other than the roentgenologic charac- 
teristics just described, there is nothing 
characteristic in the clinical findings. In 
12 of the 14 cases of congenital epithelial 
tumor (dermoid or epidermoid) reported 
by Love and Kernohatf headache was the 
presenting symptom. In general, headache, 
mental disturbance, convulsions, palpable 
masses or swellings, disturbances of gait, 
vertigo, and disturbances of vision have 
been the presenting symptoms. Exoph- 
thalmos has been noted in only a few 
cases. One should be alert to the possi- 
bility of such a lesion if a patient presents 
himself with a painless swelling associ- 
ated with obvious bone erosion which has 
increased very gradually in size without 
other signs and symptoms. 

In consideration of the rarity of the 
tumor, especially when so situated as to 
produce exophthalmus we feel' justified 
in reporting the following case. 

Case report 

E. S., a 24-year-old white woman, a 
textile worker, was admitted to Duke 
Hospital for determination of the cause 
of a gradually increasing loss of vision in 
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the left eye of four years’ duration. The 
past history -was irrelevant insofar as any 
connection with the presenting signs and 
s)mptoms was concerned. At no time had 
there been evidence of inflammation in 
this area, nor any pain. There had been 
no suggestion of symptoms indicating in- 
crease in intracranial pressure. 

Examination. The patient was a well- 
developed, obese, white wmman, alert, 
cooperative, and in no distress. Except 



Fig. 1 (Thornhill and Anderson). Exophthal- 
mos due to cholesteatoma of the orbit. 


for the exophthalmos of the left eye, 
there was a normal configuration of the 
head and face (fig. 1). 

The right eye and adnexa were nor- 
mal. The marked exophthalmos of the 
left eye was especially impressive — ^meas- 
ured with the Hertel exophthalmometer 
this amounted to S mm. (O.D. IS mm.; 
O.S. 20 mm.). The veins of the lid were 
not dilated. No pulsations were felt. 
There was no bruit ; nor was there pain 
on pressure or movement, or any limita- 
tion of movement. A soft, nontender 
mass, rubberlike in consistence was palpa- 
ble under the supraorbital ridge. The 
ridge had lost its smooth, rounded con- 
tour and was sharply defined. On down- 
ward gaze there was a definite momen- 
tary distortion of the sclera in the upper 
portion which would persist for an in- 
stant and then round out. The pupils 
were regular, equal, and reacted to light 
and accommodation. Ophthalmoscopic 
examination of the right eye Svas essen- 




Fig. 2 (Thornhill and Anderson). X-rav studies in a case of cholesteatoma 


of the 

region, radiating laterally from a center 
adjacent to the papilla. The peripheral 
fields showed no constriction. The right 
eve was emmetrooic. The left eye re- 
quired a -S.50D. lyl ax. 180^ for 20/20 
acuit)". No interesting nor pertinent in- 
formation was obtained in the general 
physical examination of the body sys- 
tems. 


orbit. 

X-ray (fig. 2) report was as follows: 
""Films of the orbit and optic foramina 
showed no erosion around the foramina. 
The upper wall of the left orbit has been 
destroyed, and an area of excavation ex- 
tends upward measuring more than 2 
cm. in diameter. There is no new bone 
formation, and the process must be dif- 
ferentiated between Schuller-Christian’s 
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disease and a cholesteatonia. 

Impression: Retro-orbital tumor (un- 
classified) . 

Operation. Under gas-oxygen-ether 
anesthesia the left orbit was explored 
through a supraorbital incision. As the 
periosteum was elevated an oval defect 
of bone was uncovered just above the 
supraorbital ridge and at the junction of 
its outer and middle thirds. The defect 
was approximately 1.5 by 2 cm. in size. 



Fig. 3 (Thornhill and Anderson). The 
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In the more central portion the lamina- 
tion became less conspicuous and finally 
indistinguishable from the central caseous 
core. These putty- and cheeselike con- 
tents were excavated with a spoon, after 
which the entire capsule was cleared 
away by meticulous piecemeal dissection. 
The inner table of the skull was found 
to have been completely eroded beneath 
this mass. The dura was intact but con- 
siderably depressed. The anterior superior 



appearance of the mass exposed at operation. - 


Through it protruded a nonpulsating 
3 'ellowish-white avascular mass. As the 
periosteum was further deflected three 
smaller perforations contiguous to that 
first exposed were uncovered. These were 
2, 2, and 3 mm. in diameter (fig. 3). The 
bone lying between these dehiscences was 
of tissue-paper thickness. By removing 
these three intervening bridges the four 
defects were converted into one large 
opening through which an oval mass ap- 
proximately 3 cm, presented. The sur- 
rounding capsule was quite friable and, 
in the manipulation necessary for re- 
moval of the tumor it ruptured. The con- 
tents thus exposed consisted of an outer 
layer of shell, 1.5 mm. in width, of white 
puttylike material laminated in concen- 
tric layers parallel to the friable capsule. 


wall of the orbit was also eroded and the 
contents depressed inferiorly. Careful 
search was made for any connection with 
any of the accessory nasal sinuses, but 
none could be demonstrated. The left 
frontal sinus was quite small and definite- 
ly medial to the area under discussion 

(fig- 2). 

Immediately following the operation 
the e 3 ^e receded to its normal position 
within the orbit. 

The postoperative course was unevent- 
ful. Following operation the exophthal- 
mometer readings were O.D. 15, O.S. 17. 
Vision was O.S. 20/300, with a — 5.00D. 
cyl. ax. 180° it equalled 20/20. 

One month later the exophthalmometer 
readings were 15 O.U. Vision was O.D. 
20/20, O.S. 20/20 with -1-3.00 D.sph. =C= 
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— 2.50D. cyl. ax. 180°. The fundus pic- 
ture had not changed. 

The pathologic report was as follows: 
“The pathologic specimen is material de- 
scribed as having been removed through 
the left orbit from the frontal region, and 
is said to have had the appearance at 
operation of a cholesteatoma. The ma- 
terial received includes approximately 14 
gm. of tissue, which includes both ir- 
regular fragments of opaque, hyaline- 
like fibrous tissue and large irregular 
pieces of pinkish-gray, cheesy material. 
The irregular fragments break very easily 
on manipulation, compatible with the 
clinical description of the irregular hya- 
line strands which represent the capsular 
tissue; whereas the softer, grayish, cheesy 
material undoubtedly represents the 
'•evacuated contents. Grossly tliis tissue is 
compatible with the clinical diagnosis of 
cholesteatoma. 

“The microscopic examination reveals 
for the most part two types of tissue. The 
first is represented by small irregular 
fragments of acellular, pale, eosin-stain- 
ing, hyalinelike material. Nowhere in 
such fragments do we see anything which 
resembles connective-tissue cells nor any- 
thing which may be identified as epitheli- 
um. In some such fragments there is 
lamination with separation of adjacent 
keratinlike material. This tissue appar- 
ently corresponds to what was described 
at operation as the capsule. In addition 
there are also some fragments of tissue 
which may represent a part of this cap- 
sular tissue which has the appearance of 
elastic-tissue fibrils. There are also frag- 
ments of acellular, arnorphous material 
in which no structure is evident. The lat- 


ter tissue corresponds to the material so 
frequejitly seen wilh’m epithelium-lined 
cysts. However, nothing can be said in 
regard to its character inasmuch as ma- 
terial is not available for fat stains. There 
is no histologic evidence of cholesterol.” 

The microscopic picture of the tissue 
examined seems compatible with the clin- 
ical diagnosis of cholesteatoma. However, 
it must be pointed out that we are unable 
to identify the nature of tlie capsule and 
there is nothing to suggest either endo- 
thelium or epithelium. 

Summary and Conclusions 

Extradural diploic epidermoids pro- 
ducing unilateral exophthalmos are not 
usually considered among the possibili- 
ties in the differential diagnosis of the 
causes of this condition. None the less, 
the condition may exist in areas adjacent 
to the orbit and may be the cause of 
exophthalmos. The possibility that uni- 
lateral exophthalmos is due to such a 
lesion can probably be proved or elimi' 
nated by X-ray studies once the possi- 
bility is recognized by the typical scal- 
loping of the edges with marginal in- 
crease in bone density demonstrated 
through proper angulation and exposure. 

Complete removal and a cure ^Yas ob-- 
tained in this case through the supra- 
orbital approach. It is doubtful whether 
this particular type of tumor ever occurs 
so far back in the orbit (the tumor arises 
from diploic spaces which are not present 
in the walls of the orbit) as to justify 
the transfrontal approach recommended 
by neurosurgeons. 

5 OAT 3802. 
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CONGENITAL CATARACT AND OTHER ANOMALIES FOLLOWING 
GERMAN MEASLES IN THE MOTHER 

Algernon B. Reese, M.D.* 

New York 


In Australia in the summer of 1940 
there was a severe epidemic of German 
measles. Overcrowding due to the influx 
of military recruits might have contrib- 
uted to the rapid spread of the disease and 
its virulent nature. In the first part of 
1941 an unusual number of cases of con- 
genital cataract appeared in Sydney. Dr. 
N. McAlister Gregg published, in the 
Transactions of the Ophthalmological So- 
ciety of Australia, a report on “Congeni- 
tal cataract following German measles in 
the mother” and subsequently a nation- 
wide investigation was conducted by the 
National Health and Medical Research 
Council. The results of their findings are 
here reviewed and the author cites three 
similar cases seen in New York within 
the past few months. 

Gregg’s findings 

Gregg’s report is based on 13 cases of 
his own, 7 of his colleagues’ seen by him, 
with a total of 78 cases in all, including, 
those reported by his colleagues to him for 
reviewing. The findings were as follows : 

General. Most babies were small, ill- 
nourished, and difficult to feed. 

Cataract. All of the babies had cataract 
from birth ; all were bilateral cases except 
16. The opacities were seen to fill the en- 
tire pupi llary’' area when the pupil was un- 

* From the Institute of Ophthalmology of the 
Presbyterian Hospital. 


dilated ; but after dilatation two main • 
types were obsert'^ed. In the first, the con- 
trast was marked between the larger, 
dense, pearly-white central area and the 
smaller, clearer, more peripheral zone. In 
the second, the density of the cataract was 
more uniform throughout. The process 
involved all but the outermost layers of 
the lens and was considered to have begun 
quite early in the life of the embryo. 

Vision. The response to light was slug- 
gish, but the babies appeared to follow 
readily any movement of the light stimu- 
lus. 

Nystagmus. In yoimg patients this was 
absent, but in older babies, or in patients 
whose treatment had been delayed, it was 
present. Movements were of a coarse, - 
jerlcy, purposeless nature, rather than a 
true nystagmus. It was a searching move- 
ment, indicating an absence of develop-- 
ment of fixation. It was present after 
treatment was dela3'^ed beyond the age of 
three months. 

Variations. Three patients had comeal 
haze denser in the center than in the pe-, 
riphery. After two weeks the cornea 
cleared and the typical cataracts were seen. 
In one of these cases, the mother developed 
cataract during the pregnancy at the age 
,of 27 years. 

Monocular cases. There were 16, of 
which 10 presented microphthalmia. 
Heart. Of Gregg’s 13 cases all- but one 
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bab}' had a congenital heart condition. In 
the series of 78 cases, a congenital heart 
lesion was present in 44, while in many 
others the question was equivocal, evaded, 
or suspicious. Autopsy findings in three 
cases revealed a large patency of the duc- 
tus arteriosis, and the author understood 
that in autopsies performed elsewhere a 
similar condition was found. 

Deaths. In the entire series 15 deaths 
were recorded. Several were from bron- 
chopneumonia, and in three there was a 
sudden rise of temperature to 105° or 
even 106°F. followed by death within 24 
hours. 

Intolerance to atropine. In not a single 
instance has it been possible to continue 
the administration of atropine throughout 
treatment. Even after one or two instilla- 
tions the patient exhibited considerable 
constitutional disturbance, with pyrexia, 
restlessness, irritability, and difficulty in 
feeding. In some cases the iris had an 
atrophic appearance. Full mydriasis 
could not usually be obtained. 

Etiology. By a calculation from the 
date of the birth of the baby, it was esti- 
mated that the early period of pregnancy 
corresponded with the period of maxi- 
mum intensity of the very widespread and 
severe epidemic in 1940 of the so-called 
German measles. Special attention, there- 
fore, was paid to the history of the moth- 
ers during pregnancy, and in each new 
case it was noted that the mother had suf- 
ferred from German measles early in her 
pregnancy and, most frequently, in the 
first or second month. In some cases, at 
the time of the disease she had not real- 
ized that she was pregnant. 

Incidence of German measles hi series. 
In all but 10 of the 78 cases a history of 
German measles during pregnancy was 
obtained. In 2 of the 10 the report of 
measles was negative. In one there was 
a history of kidney trouble. In two the 
history was not asked for. In the remain- 
ing five the report is “no history of mea- 


sles” or “not known.” The majority of 
cases occurred in 1940 or early 1941. In 
Gregg’s own 13 cases, the history of only 
1 was negative. In this case the mother 
stated that she was kept so busy looking 
after 10 children that she could not recol- 
lect any details of her own health beyond 
the fact that she was ill at about the sixth 
week of pregnancy when one of tlic other 
children died suddenly from whooping 
cough. Even though ill, she was unable to 
go to bed during the last month before the 
baby was born, one month prematurely. 
In the great majority’^ of cases the infec- 
tion occurred either in the first or second 
month of pregnancy. In a few cases it was 
in the third month. 

Nature of the epidemic in 1940. It was 
severe and accompanied by complications, 
and, in the majority of cases in this re- 
port, the maternal infection occurred in 
July or August of this y'ear. Occurring 
concurrently with tliis epidemic were epi- 
demics of sore throat emanating suppos- 
edly from militar}’’ camps and spreading 
to the civilian population. The author 
questions whether or not the' sore throats 
were streptococcal in origin and the rash 
diagnosed as “German measles” was 'a 
toxic erythema accompanying the strep- 
tococcal infection. The description of this 
rash by the physicians during the epi- 
demic was pleomorphic. Out of 35 cases 
in which sufficient records are available, 
the affected baby was the first child in 26 
instances, and in three others it was the 
second child. This notably high incidence 
in the children of primiparae indicates 
■that the epidemic affected younger people. 

Management. Babies should be oper- 
ated on immediately to permit sufficient 
light stimulus to reach the retina so that 
fixation may be developed. If the stimulus 
is insufficient or delayed, nystagmus will 
result. The only contraindication to early 
operation is the general state of the baby's 
health. 

Operation, The anterior chamber is 
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particularly shallow, and in many cases 
the very dense central portion of the lens , 
has proved resistant to the needle. Some- 
times it has separated off as a firm disc. 

In others, the whole lens has tended to 
move away from the -point of the needle. 

In other cases the discission has been 
straightforward and easy. Absorption has 
been slower than that of the ordinary 
congenital cataract. No .opportunity has 
so far been afforded to examine the fundi 
of any patient after absorption of the lens 
matter. 

Prognosis. At the present state of our 
knowledge, we cannot state whether or 
not other ocular defects are present, or 
whether they will develop. 

Report of Committee of National 
Health and Medical Research Coun- 
cil. Under the aegis of the National 
Health and Medical Research Council, a 
circular letter ivas sent by Drs. Swan, 
Tostevin, Moore, Mayo, and Black to all 
medical practitioners in Australia to ob- 
tain data about children born of mothers 
who had suffered from exanthemata dur- 
ing pregnancy. When possible, permission 
was requested to intendew the mother and 
to examine the baby. In the metropolitan 
area, when a pregnant woman developed 
rubella or morbilli, it was asked that the 
investigators be notified so that an inter- 
view and examination could be carried out 
and the child subsequently bom exam- 
ined. If the patient lived in the countiyq 
it was requested that data be supplied af- 
ter the birth of the baby. 

Rcsxilfs of the investigation. The moth- 
ers were divided into the following 
groups : (a) those who suffered from m- 
bella during pregnancy, 49 cases; (b) 
those who had no knowledge of any exan- 
themata during pregnancy, 4 cases; (c) 
those who contracted morbilli during 
pregnancy, 9 cases; and (d) those who 
suffered from mumps during pregnancy, 
cases. 


Summary. Of 61 infants examined in 
the course of 'this investigation, 36 were 
found to have congenital defects. 

Of the 49 mothers who had rubella 
during pregnancy, 31 of the infants sub- 
sequently born exhibited congenital de- 
fects. The abnormalities included catar- 
act, deaf-mutism, heart disease, micro- 
cephaly, and mental retardation. Eye de- 
fects were noted in 14 cases — 13 infants 
had cataracts, of which 10 were bilateral 
and 3 were unilateral ; 1 had buphthalmos. 
Seven had deaf-mutism ; 17 had cardiac 
abnormalities ; all had some degree of 
microcephaly. With two exceptions all of 
the 31 mothers with congenitally defective 
children had contracted rubella within the 
first three months of pregnancy. The in- 
vestigators concluded that the disease of 
the mother was rubella and not a type of 
streptococcic throat, thought by Gregg to 
be a possible factor. They were unable, 
however, to explain why these new com- 
plications of what was supposedly rubella 
asserted themselves unless the virus had 
altered. The epidemic of German measles 
in 1940 in Australia was particularl)'^ se- 
vere, and it may be that this severity was 
caused by the war and conditions ivhere 
large numbers of susceptible recruits were 
herded together in military camps. The 
disease spread rapidly and the causative 
agent may have reached a higher stage of 
virulence. Other investigators have shown 
that avian and other mammalian embrj^os 
show, in contrast to adult tissues, a par- 
ticular susceptibility to infectious agents. 
The authors feel that it is logical to as- 
sume that the human embr}'-o possesses 
the same susceptibility to infection that 
avian and other mammalian embryos do, 
and that the etiologic factor of German 
measles, after penetrating the chorionic 
barrier, is capable of producing severe le- 
sions in the embryo, whereas the same in- 
fection in the adult tissues of the mother 
leads to only minor effects. 

From this investigation it is claimed 
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that when a woman contracts rubella 
within the first two months of pregnancy, 
the chances of her giving birth to a con- 
genitally defective child arc about 100 
percent, and if she contracts rubella in 
the third month, the chances arc about 
50 percent. 

In a personal communication to the in- 
vestigators, Gregg stated that all his pa- 
tients were retarded in their mental 
growth if not mentally defective. For 
this and other reasons, Gregg thought 
that few if any of the children with both 
eyes affected were likely ever to develop 
into completely normal children. Other 
observations in the investigation included 
the occurrence of deaf-mutism, some- 
times with heart disease, of heart disease 
without other apparent defects, of micro- 
cephaly, and of hypospadias. 

The investigators concluded with the 
suggestion that the next step in dealing 
with this problem should be to isolate 
the causative agent of rubella with tlie 
object of preparing a protective vaccine 
against the disease. In the meantime, the 
effect of repeated doses of convalescent 
serum should be studied not only on 
mothers in the incubation period of the 
disease, but also as a prophylactic meas- 
ure for any pregnant woman who has not 
previously suffered from rubella. At least 
this should be done to protect the mother 
during the first three months of preg- 
nancy. 

- Cases' recently observed by the 

AUTHOR 

In the past three months the author has 
had three patients who belong to the 
group described in the Australian reports. 

Case 1. A. S., a girl born at full term 
without instruments, and weighing 5 
pounds and 10 ounces, was examined on 
. the third day because the parents noted 
a white reflex through the pupil of the 
right eye. Examination showed a dense, 


while cataract occupying the entire pu- 
pillar)’- area and preventing any fundus 
reflex. The pupil was small (from 2 to 
3 mm.), and reacted slightly to light. The 
anterior chamber was shallow. The cor- 
nea was clear and the iris appeared nor- 
mal. The intraocular pressure to palpa- 
tion was normal. The entire eye seemed 
somewhat smaller tlian the fellow eye, and 
this explained the fact that the right pal- 
pebral aperture was narrower than the 
left. On the fourth day tlie baby had an 
attack of cyanosis and was given ox)'gen. 
TJiis cyanosis was thought to be due to a 
congenital heart lesion. There was a mur- 
mur over the entire precordium, and X- 
ray films showed an enlarged heart. No 
subsequent attacks of cyanosis have oc- 
curred. There has been no feeding prob- 
lem. No microcephaly was present. When 
the baby was six weeks old, there was a 
severe conjunctivitis of. the right eye 
causing redness, swelling of the lids, and 
a mucopurulent discharge. This cleared 
up in a few days but was followed by 
high temperature, and meningococci were 
identified in the blood stream and in four 
joints. The patient survived this and in 
one month had an infectious diarrh^ 
which has now cleared up. The baby is 
now three months old and weighs 7 
pounds and 11 ounces. The mother had 
German measles in the third week of 
pregnancy. (I am indebted to Dr. Rich 
Siegel, the child’s pediatrician, for. data 
on the general condition.) 

Case 2. G. D., a girl, born 12 days early 
without instruments, and weighing b 
pounds and 15 ounces, had, since birth, a 
dense • white cataract in each eye. No 
fundus reflex could be seen. The pupils 
were small and reacted slightly to light- 
The irides appeared normal. The anterior 
chambers were very shallow. The corneas 
were clear. Both globes may have been 
slightly smaller than normal. Intraocular 
pressure seemed normal to palpation. 



CONGENITAL CATARACT 


There has been no feeding problem, and 
the baby has gained weight steadily. No 
microcephaly was noted. A congenital 
heart lesion was diagnosed (patent inter- 
ventricular septum). The baby is now 
three months old and weighs 9 pounds 
and 2 ounces. The mother had German 
measles when four weeks pregnant. 

Case 3. T. C., a girl bom one week early 
without instruments, and weighing 4 
pounds and 4 ounces had, since birth, a 
dense, white cataract in each eye. No 
fundus reflex could be seen. The eyes fol- 
lowed a light stimulus and exhibited a 
searching or nystagmoid motion. The pu- 
pils were 3 mm. in size and reacted slug- 
gishly to light. The irides appeared normal. 
The anterior chambers were perhaps 
slightly more shallow than usual. The cor- 
neas were small and clear. There was 
definite microphthalmia of both eyes. The 
intraocular pressure was normal to palpa- 
tion. Feeding the baby has been quite a 
problem, and now, at the age of five 
months, the weight is 8 pounds and 2 
ounces. Microcephaly is present. There is 
a congenital heart lesion thought to be a 
patent ductus arteriosis. Other anomalies 
are mild pyloric stenosis and slight lunbili- 
cal hernia. The mother had German 
measles during the first month of preg- 
nancy. 

Discussion 

All three of the author’s patients had 
congenital cataracts and congenital heart 
lesions. All mothers contracted German 
measles within the first month of preg- 
nancy, which was during a rather severe 
epidemic of German measles in the East, 


about one and a half years ago. In the' 
examination, the pupils in these cases 
were not dilated because the anterior 
chambers were quite shallow. It was 
thought that any additional information 
that might be obtained from mydriasis 
would not warrant the chances of induc- 
ing a glaucoma. Operations will be per- , 
formed on these patients but they have 
been deferred for a month or so until 
the general physical condition stabilizes 
itself and a better evaluation of the heart 
condition can be obtained before the gen- 
eral anesthesia is given. 

Some imponderables of this subject 
are: 1. Is the infection of the mother 
German measles? 

2. If it is German measles, then why 
have we not noted before the occurrence 
of congenital anomalies in the children so 
infected ? 

3. If it is German measles, are the 
congenital anomalies which are now ap- 
pearing the result of a more virulent type, ' 
or of an altered type, which may have 
gained access to this country through an 
increased traffic with Australia? 

4. Has the cause-and-effect relation be- 
tween other infections of the mother in 
the first three months of pregnancy and 
congenital anomalies existed in the past, 
but not been recognized? 

5. Can any prophylactic measures be 
taken to prevent pregnant women from 
contracting German measles during the 
first three months of pregnancy? 

6. Should pregnant women who con- . 
tract exanthemata in the first three 
months of pregnancy be aborted? 

73 East Seventy-first Street, 21. 
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THE METABOLISM OF THE CORNEA=!= 


Stud/es on the oxygen consumption of corneas of riboflavin- 

AND VITAMIN-A-DEFICIENT RATS 

Otis S. Lee, Jr., M.D. and Wieeiam M. Hart, Pn.D.f 

lozva City, Iowa 


The function of certain vitamin sub- 
stances as prosthetic groups in respira- 
tory enzymes is now firmly established. 
An insufficienc}'’ of one or of a group 
of these substances leads to definite patho- 
logic changes in a variety of tissues, in- 
cluding those of the eye. Morphologic 
changes in the cornea have been cited as 
specific and pathognomonic of vitamin-A 
and riboflavin deficiencies. However, the 
associated metabolic disturbances of this 
particular tissue have not been studied. 

Because of the intimate association be- 
tween cellular activity and the uptake of 
oxygen, it is customary to use the meas- 
urement of the latter as one index to 
the rate of normal or altered metabolism. 
This fact rests on a firm basis, especially 
in the case of riboflavin, which, in the 
form of the flavoproteins (d-amino-acid 
oxidase, xanthine oxidase, cytochromere- 
ductase, and others) has an oxidation- 
reduction potential falling between the 
pyridine nucleotides and the cytochromes. 
The function of vitamin A as a prosthetic 
group in tissues other than the retina has 
not been shown, but since it obviously 
has some influence on epithelial structures 
it will be considered in a similar manner. 

Duke-Elder^ states that the metabolism 
of the cornea is extremely sluggish. Gun- 
dersen,® on the other hand, quoting Bes- 
sey’s work, claimed that excised corneas 
of rats showed an astonishingly rapid 
metabolic rate. 

Working with the Warburg respirom- 

* This 

taken by Dr. O. S. Lee, Jr., in partial 
thalmology in the Graduate College, 

, t Now in the Department of Physiology, 


eter, Bessey’’ found that the entire cornea 
utilizes approximately 4 cubic millimeters 
of oxygen per hour per milligram dry 
weight ; that is, four sevenths as much 
as liver tissue, four sixths as much as 
muscle tissue, and four times as much 
a cartilage. Kohra,'* measuring oxygen 
consumption of excised rats’ corneas with 
the AVarburg manometer, found a high 
metabolic rate for corneal epithelium. Al- 
though he had not demonstrated it experi- 
mentally, he nevertheless concluded that 
the endothelium also has a high meta- 
bolic activity. On the other hand, the 
parenchyma was found to have a- low 
metabolic rate. Orzalesi,''"' repeating the 
same experiment, confirmed Kohra’s find- 
ings. 

In the present study, an attempt has 
been made to correlate the specific mor- 
phologic alterations in the cornea (re- 
sulting from vitamin deficiency) with 
changes in the associated respiratory 
rates. To this end the results are pre- 
sented in two parts. Part I is a discussion 
of clinical observations of ocular changes 
in vitamin-A and riboflavin deficiencies. 
In part II we present data on the metab- 
olism of the corneal tissues and indicate 
the possible significance of the findings in 
the light of associated anatomic changes. 

Methods 

Tpie experimental animal 

Approximate!}'- 200 albino rats from 
the Sprague-Dawly Institute strain were 


*This study, aided by a grant from the John and Mary.R. Markle Foundation, was under- 

fulfillment of the requirements for a Master’s degree in Oph- 
State University of Iowa. 

The Jefferson Medical College of Philadelphia. 
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used as experimental animals. These rats 
were df both sexes and from 19 to 21 
days of age when placed on the special 
diets. 

Sixty rats were placed on a riboflavin- 
deficient diet and 25 rats on a vitamin-A 
-deficient diet. The remainder were fed 
on a control diet and allowed to grow to 
about 60 to 80 gm. in weight, when they 
were used for studies of normal corneas. 

The rats were placed in individual 
cages with raised screen floors to prevent 
access to their own excreta. Tap water 
was given ad libitum. 

The diet 

A. Riboflavin-deficient diet. Two types 
of diet were used. Thirty rats were given 
Diet no. 1 and another 30 Diet no. 2. 

Diet no. 1 

percent 


Casein (vitamin free, Labco) 15 

*Salt mixture (Hubbell no. 351) 2 

Cod-liver oil 5 

Sucrose 15 

Corn starch (extracted with alcohol) 47 
Crisco 14 ^ 

Cellophane (ground) 2 


One vitamine-B-complex pill of the 
following composition was given to each 
rat daily: 



mg. 

^Thiamine chloride 

0.(>4 

tNicotinic acid 

0.20 

tRyzamin B 

50.0 

Sufficient alcohol-extracted 

cornstarch to 

make pill mass. 



For the control diet, 0.04 mg. of ribo- 
flavin was added to the pill. 


Diet no. 2 

(For one kilogram diet, enough to last 20 rats 
. 7 days) 

Casein (vitamin free, Labco) 200.0 gm. 

* L. B., and Wake- 

man. A. J. A new salt mixture for use in 
c.xpcrimental diets. Jour. Nutr., 1937, v. 14, pp. 

I of Merck & Company. 

Burroughs Wellcome & Company. 


Sucrose 362.0 gm. 

Cerelose 362.0 gm. 

Salt mixture (Hubbell no. 351) 25.0 gm. 

Cellophane (ground) 30.0 gm. 

Cod-liver oil 20.0 gm. 

tChoIine chloride ' 1-0 gm. 

tThiamine chloride (Betabion) 3.0 mg. 

tpyridoxine hj'drochloride (Hexabion) 3.0 mg. 

tPantotbenic acid, Ca salt 10.0 mg. 

tNicotinic acid 50.0 mg. 

tAIpha-tocopherol (ethyl laurate) 6.0 mg. 

Para-aminobenzoic acid lOO.O mg. 

Inositol 100.0 mg. 


A week’s supply was made at one time 
and kept in the ice box. If kept for 
longer periods or at room temperature, 
there is a reduction in thiamine potency. 

In the control diet, riboflavin** (2 mg.) 
was added to the above mixture. Approx- 
imately five grams of food were eaten 
by each rat daily. The rats responded to 
the two riboflavin-deficient diets in prac- 
tically the same manner. The second diet, 
however, was preferred because of its 
synthetic composition. 


B. Vitamin- A-deficient diet**- 


Casein (vitamin free, Labco) 

percent 

20.0 

Glucose 

67.5 

Salt mixture (Hubbell) 

2.5 

Cellophane (ground) 

3.0 

Spry (hydrogenated cotton-seed oil) 

2.0 . 

Brewers’ yeast, Harris 

5.0 

Viosterol (Abbott’s) 0.2 c.c. per kilogram 


Preparation of corneal tissues 

A. Removal of cornea from the eye- 
ball. The rats were killed a blow to 
the occipital region. While the eyeball was 
held with a pair of fixation forceps, an 
initial incision was made by introducing 
a fine curved bistoury into the anterior 
chamber, after which the section of the 
cornea was completed with iris scissors. 
Care was taken to confine the cut to the 
limbus and not to include any scleral 
tissue. This precaution was necessarj^ to 

** A modification of the vitamin-A-deficient 
diet for rats given in the U. S. Pharmacopeia, 
Eleventh Decennial Revised, p. 479. 
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prevent inclusion of iris and ciliary-body 
tissues with the cornea. 

B. Removal of corneal epithelitm. In 
experiments in which studies on the cor- 
neal epithelium and stroma were to be 
made separately, the epithelium was re- 
moved from the cornea of the intact eye- 
ball by the following method : The globe 
was immobilized, and with a corneal spud 
the epithelium was scraped off carefully 
from the periphery to the center. With 
practice and reasonable care a complete 
sheet of epithelium was obtained by this 
method. This technique was checked by 
histologic studies and found to be satis- 
factory. After removal of the epithelium, 
the cornea was excised by the method 
previously described. 

C. Removal of endothelium. An at- 
tempt was made to remove the endo- 
thelium for study but it was found 
impossible to obtain sufficient tissue for 
determination of oxygen uptake. 

Both corneas from each rat were used 
in every experiment, and the tissues were 
placed at once in the respirometer cups 
which contain 0.5 c.c. modified Locke’s 
solution.* In studies on isolated epithe- 
lial, tissue it was found necessary to 
exercise care to keep the sheet of epithe- 
lium from folding on itself and thus pre- 
venting adequate contact with the sub- 
strate. 

Measurement of oxygen consumption 

Oxygen uptake was determined by use 
of six Barcroft micro-differential nia- 
norneters which had been calibrated in 

* The medium had the following comjjositiofi 
(expressed as percent of ' the anhydrous salt) 
NaCl 0.7 

KCl 0.035 

CaCk 0.025 

MgCl, 0.010 

Na,SOi 0.025 

glucose 0.075 

Sorensen phosphate buffer 
(M/151 pH 7.4, 7.5 ml. per 100 
tnl. 


the usual manner. Redistilled kerosene 
colored with Sudan III was used in the 
manometers. The manometer vessels were 
of approximately 5 cubic centimeters’ 
capacity. 

In all experiments each of the six 
vessels contained corneas or epithelial tis- 
sues from two eyes and 0.5 c.c. of the 
modified Locke’s solution. The six com- 
pensating vessels contained enough of the 
same solution to make the fluid volume 
uniform. Each central well or cup of the 
respirometer vessels contained a roll of 
filter paper and approximately 0.1 c.c. of 
20-pcrcent potassium-hydroxide solution 
to absorb carbon dioxide. 

The respirometers were mounted on a 
shaking device, similar to that described 
by Dixon,® having a rate of 60 cycles per 
minute with an amplitude of 2.5 cm. in 
a water bath whose temperature was 39° 
C. Measurement of oxygen uptake was 
begun at the end of a 20'minute equilibra- 
tion period. Readings were then taken at 
lO-minute intervals for one hour. Results 
are given in cubic millimeters of oxygen 
(N.T.P.) per cornea. 

The rate of ox)’’gen uptake was in- 
variably independent of the rate of shak- 
ing. When the manometers were gassed 
with oxygen, the results were not differ- 
ent from ungassed-manometer values. 
Therefore, diffusion was shown to be 
adequate with the technique 'used. 

All calculations were made on the basis 
of corneal units rather than gram-weight 
units. This was done because of the very 
slight weight of the cornea and because 
tliis weight was quite constant (an aver- 
age of 0.9 mg. dry weight per cornea 
for rats weighing around 70 grams),. It 
is also obvious that the small mass of 
epithelium did not lend itself to accurate 
weighing. Since this is a comparative 
study between the metabolic activity of 
normal cornea and corneas of vita- 
min-A- and riboflavin-deficient rats 
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rather than a comparison of oxygen con- 
sumption of cornea with other tissues, the - 
present method of expression of results 
was considered to_be adequate. 

In order to permit a relatively accurate 
comparison between the oxygen uptake of 
normal and pathologic corneas on a unit- 
cornea basis, rats with normal corneas 
were taken for study when approximately 
70 grams in weight. This weight was 
found to be similar to that of rats on vita- 
min-A- or riboflavin-deficient diets when 
they developed pathologic changes in the 
cornea. 

Results 

Part i. Clinical observations of 

OCULAR changes 

Riboflavin-deficient rats 

Ocular signs of deficiency were first 
observed after five to seven weeks. The 
palpebral fissures became narrowed and 
the e3'^eballs appeared sunken in the orbits. 
The lids were edematous and there was a 
loss of hair about the lid margins. These 
changes were followed soon by the ap- 
pearance of a serosanguineous fluid in the 
conjunctival sac, which resulted in crust- 
ing of the lid margins and at times in 
complete sealing of the lids. The initial 
corneal change was not vascularization as 
observed by Bessey and Wolbach,® John- 
son and Eckardt,^ and others, but rather 
a fine, sandy roughening of the epithelial 
surface demonstrable with focal illumina- 
tion. After staining with 1-percent fluo- 
rescein solution, observation with a loupe 
or corneal microscope revealed fine stip- 
pling of the corneal surface. This usually 
occurred after the seventh or eighth 
week, and was accompanied b}'^ engorge- 
ment of the limbic vascular plexus. After 
an additional / to 14 daj’s, beginning vas- 
cularization of the cornea was obsen’’ed. 
The appearaiice of vascular loops and the 
manner of their extension into the cor- 
neal stroma compared with the excellent 


and detailed" description given by Bessey 
and Wolbach.2 Qj-oss corneal ulcers were 
noted in, approximately 10 percent of the 
rats witli vascularization of the cornea; 
the ulcers were superficial, perforation 
did not occur, and there was no massive 
sloughing of corneal tissue. Most of the 
animals were sacrificed for respirator}^ 
studies after corneal vascularization. In 
the few that were kept for further ob- 
servation, the only additional comeal 
changes were an increased scarring of the 
tissue and some regression of the corneal 
vascularization. These animals usually 
did not live longer than two weeks after 
vascularization was first noticed. 

Vitamin-A-deficient rats 

The earliest manifestations were slight 
photophobia, lacrimation, and reddening 
of the conjunctiva which usually began 
during the third week of experiment. 
Shortly thereafter, the normally promi- 
nent protruding eyes appeared to recede 
into the orbit, with exaggeration of the 
aforementioned signs. A serosanguineous 
secretion developed. No changes were 
observed in the cornea until the fourth 
to sixth week, when a haziness was no- 
ticed, particularly about the periphery. 
The surface became dry, lusterless, and 
oily, and normal transparency was lost. 
The epithelial surface, however, remained 
intact, and no staining occurred with 
fluorescein. The degree and extent of the 
xerotic condition increased daily, and if 
the animal survived, keratomalacia usu- 
ally developed within a week after the 
initial appearance of definite xerotic 
changes. With the appearance of kera- 
tomalacia, progression was extremely rap- 
id, and in 24 to 48 hours, the cornea 
sloughed away in part or in toto and 
perforation followed. Examination of the 
corneas during die stages of xerosis 
failed to reveal the presence of vasculari- 
zation. However, after the onset of kera- 
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Fig. I (Lee and Hart). Normal rat cornea (x3S0). 


tomalacia, vascularization was seen. A 
conspicuous feature of the pathologic 
changes was the remarkable vitality of 
the corneal epithelium, for it remained 
intact throughout the stages of xerosis. 
Even when necrosis of the stroma was 
taking place in beginning keratomalacia, 
the anterior epithelium was often pre- 
served. This observation has been pre- 
viously reported by Yudkin and Lambert.® 

Part it. Metabolism of the corneal 
TISSUES 

Normal cornea 

The assumption sometimes made that 
the metabolism of the corneal epithelium 
is slow and contributes little to the metab- 
olism of the intact cornea is not supported 
by the observations made in these studies, 
nor is it in accord with the observations 
of the rapid regeneration of corneal epi- 
thelium following injury. The results of 


the experiments here presented reveal 
that the oxygen uptake of the epithelium 
is rapid, for comparative studies show 
that the normal epithelium takes up the 
major portion of oxygen consumed by 
the excised intact normal cornea, whereas 
the stroma is relatively inactive (tables 1 
and 2). The actual ratio of oxygen con- 
sumption between the stroma and epithe- 
lium is considerably greater than is 
shown in table 2, for these determinations 
were made on the basis of corneal units 
rather than on gram equivalents. 

A comparison of table 1-with table 2 
shows that the total oxygen consumption 
of the separated epithelium and stroma 
does not approximate that of the intact 
cornea. This discrepancy is to be ex- 
pected, since there is some darnage to the 
epithelial cells during the process of de- 
nudation. The technique used was at best 
rdatively crude but still was superior to 
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other methods that were tried.- 

Since the endothelium consists of 'a sin- 
gle layer of cells on the posterior surface 
of the cornea it was found impossible to 
demonstrate its ox)'-gen uptake with the 
present technique and instruments. There- 
fore, conclusions concerning the meta- 
bolic activity of the endothelium cannot 
be made at this time. 

Cornea of riboflavin-deficient rats 

In respiratory studies on vascularized 
corneas from riboflavin-deficient rats, it 
was found that the oxygen uptake of such 
corneas when intact was nearly the same 
as that of normal controls (table 3). Sep- 
arate studies on the epithelium, however, 
showed its oxygen consumption to be 
markedly depressed, whereas the oxygen 
consumption of the vascularized stroma 
was much higher than that of normal 
corneal stroma (table 4). Further experi- 
ments revealed that if corneas were taken 
when epithelial damage only could be 
demonstrated and no pathologic change 
in the stroma was yet evident, the oxygen 
uptake of the epithelium continued to be 
low whereas the oxygen uptake by the 
stroma approximated that of the normal 


TABLE 1 

Oxygen consumption of the intact 
normal cornea 


Number of 
Experiment 

Weight of 
Rat 
grams 

Oxygen Consumption* 
30 min. 60 min. 

1 

80 

0.96 

2.01 

2 

100 

0.85 

1.76 

3 

70 

1.31 

2.26 

4 

72 

1.41 

2.28 

5 

60 

1.17 

2.32 , 

6 

100 

1.38 

2.50 

7 

82 

1.09 

2.13 

8 

125 

0.60 

1.64 

9 

87 

1.04 

2.20 

10 

70 

1.09 

2.30 

11 

70 

0.77 

1.59 

12 

142 

1.36 

2.21 

13 

50 

1.10 

2.37 

14 

50 

1.18 

2.33 

15 

SO 

1.62 

2.59 

16 

56 

1,74 

2.06 

17 

90 

1.37 

2.60 

18 

90 

1.60 

3.20 


Average 

1.20 

2.24 


* Figures represent cu. mm. oxygen (N.P.T.) 
consumed per cornea. 


controls (table 5). 

Since histologic studies of corneas of 
riboflavin-deficient rats demonstrated that 
the first change to take place in the eye- 
ball is swelling and necrosis of the cor- 
neal epithelium (fig. 2), it would be logi- 
cal to infer that the decrease in oxygen 


TABLE 2 

Oxygen consumption of epithelium and stroma of normal cornea* 


Number of Weight of Epithelium 

Experiment 30 niin. 60 min. 


Stroma 

30 min. 60 min. 


1 

100 

0,38 

0.97 

0.27 

0.36 

2 

100 

0.28 

0.61 

0.18 

0.34 

3 

80 

0.63 

1.21 

0.41 

0.68 

4 

80 

0.42 

1.71 

0.20 

0.30 

5 

70 

0.78 

1.56 

0.05 

0.10 

6 

72 

0.62 

1.22 

0.41 

0.60 

7 

100 • 

0.61 

1.20 

0.46 

0.56 

8 

102 

0.59 

1.18 

0.40 

0.67 

9 

140 

0.60 

1.13 

0.32 

0.47 

10 

68 

0.55 

1.10 

0.35 

0.52 

11 

92 

0.49 

1.03 

0.03 

0.05 

12 

70 

0.49 

1.00 

0.23 

0.73 


Average 

0.54 

1.16 

0.28 

0.44 


pletely stripS endothelium which may be only slightly or almost com. 
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. TABLE 3 

Oxygen consumption of the cornea in 

RIBOFLAVIN DEFICIENCY. 

Intact cornea with VASCuLARieATioN 


Number of Weight of 
Experiment 

Oxygen Consumption 
30 min. 60 min. 

1 

63 

1.52 

2.93 

2 

66 

1.54 

2.89 

3 

54 

1.47 

2.64 

4 

49 

0.79 

1.56 

5 

63 

1.03 

1.80 

6 

64 

0.62 

1.51 

7 

60 

0.74 

1.41 

8 

54 

1.12 

1.91 

9 

53 

0.82 

1.65 

10 

70 

0.60 

1.21 


Average 

1.02 

1.95 


consumption of the epithelium was the 
result of the cellular destruction. The 
changes that follow damage to the epithe- 
lium consist of newly formed blood ves- 
sels which invade the stroma and are 
accompanied by cellular infiltrations (fig. 


3). The presence of these cellular ele- 
ments, which arc absent in the normal 
avascular cornea, probably accounts for 
the increase in oxygen consumption ob- 
served in riboflavin-deficient corneas. 

Cornea of vitamin-A-deficient,rats 
In the experiments on xerotic corneas, 
the oxygen uptake of the entire corneas 
was tlie same or even higher than that of 
the normal controls (table 6). The oxy- 
gen utilization of the epithelium alone 
showed it to be in many cases higher 
tlian that of the normal corneal epithe- 
lium. The stroma, however, was found to 
be comparable to that of normal stroma in 
its relatively low metabolic activity (table 
7). These findings are in accord with tlie 
results of Orzalesi,® who found the res- 
piratory rate and glycolytic activity of 
vitamin-A-deficient corneas of rats to be 
more active tlian those of normal controls. 



Fig. 2 (Lee and Hart). Cornea of riboflavin-deficient rat with early changes in the 

epithelium (X400). 
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Fig. 3 (Lee and Hart). Cornea of riboflavin-deficient rat with more advanced changes in the 
epithelium and vascularization with infiltration in the stroma (X450). 



He attributed this to the marked necrotic 
changes in the tissue which might free 
certain substances capable of accelerating 
metabolism. 

The metaplasia and hyperlasia of the 
comeal epithelium represent the first 
manifest pathologic change in the eyeball 
of rats on a vitamin- A-deficient diet (fig. 
4). Most of the corneas used in the pres- 


ent experiments were taken when the 
pathologic change was confined to the cor- 
neal epithelium and no changes were 
found macroscopically or microscopically 
in the deeper tissues. Therefore, the re- 
tention of approximately normal oxygen 
consumption of such corneas may be due 
to the absence of any damage to the vital- 
ity of the cells themselves, while even 


TABLE 4 

Oxygen consumption of the cornea in riboflavin deficiency. 
Epitheliibi and vascularized stroma 


Number of 
Experiment 

Weight of 

Rat 

grams 

Epithelium 

30 min. 60 min. 

Stroma 

30 min. 60 min. 

1 

46 

0.21 

0.71 

0.60 

1.35 

2 

48 

0.23 

0.53 

0.85 

1.70 

3 

70 

0.12 

0.29 

0.72 

1.41 

4 

56 

0.17 

0.30 

1.00 

1.79 


Average 

0.18 

0.45 

0.79 

1.56 
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Fig. 4 (Lee and Hart). Cornea of vitamin- A-dcficient rat witli early changes in the 

epithelium (X400). 


higher oxygen uptake could be ascribed 
to the cellular hyperplasia that has taken 
place in the epithelium. When more com- 
plete keratinization of the epithelium had 
occurred, vascularization of the stroma 
was observed. New blood-vessel forma- 
tion usually is associated with necrosis 
and cellular infiltration of the stroma (fig. 
5). These changes representing an ad- 


vanced stage of the vitamin-A deficiency 
rapidly result in complete sloughing of the 
tissues and rupture of the cornea. 

Figure 6 is a composite chart which 
gives a graphic view of all the data on 
oxygen consumption. 

Comment 

There has been no clear-cut demon- 


TABLE 5 

Oxygen consumption of the cornea in riboflavin deficiency. 
Epithelium and nonvascularized stroma* 


Number of 
Experiment 

Weight of 

Rat 

grams 

Epithelium 

30 min. 60 min. 

Stroma 

30 min. 60 min. 

1 

50 

0.15 

0.31 

0.28 

0.56 

2 

70 

0.14 

0.28 

0.11 

0.19 

3 

50 

0.22 

0.54 

0.04 

0.12 

4 

52 

0.08 

0.17 

0.40 

0.52 

5 

60 

0.10 

0.41 

0.28 

0.56 


Average 

0.14 

0.34 ^ 

0.22 

- 0.39 • 


* In experiments in which nonvascularized corneas were used, only those eyes which .showed a 
diffuse haziness of the epithelial surfaces were taken. These corneal changes represented the earliest 
manifestations observed in riboflavin deficiency of rats and consisted of edema and necrosis of the epi- 
thelial cells, as illustrated in figure 2. 
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stration of the sequence of changes occur- 
ring in the eye in the vitamin deficiencies 
in question. Indeed most authors have not 
seen the need for making such observa- 
tions. FJevertheless, this consideration 
may have the utmost importance in the at- 
tempt to unravel the physiologic changes 
involved in vascularization. With regard 
to riboflavin deficiency in the rat, Bessey 
and Wdlbaclri state that capillaries grow 
into tlie cornea from the limbus after the 
fourth week. Quoting from their paper, 
*‘This happens before an}^ change in the 
cornea visible in the gross has taken place. 
The transparency is undiminished. While 
these vessels may be seen by slitlamp 
illumination, no turbidity of the cornea 
or change in the corneal epithelium is- 
revealed by this method or by histological 
study.” And from the same paper with 
regard to vitamin-A deficiency : “We are 
disposed to disregard the inflammatory 
explanation of vascularization. Always, 


TABLE 6* 

Oxygen consumption of the cornea in 
vitamin-A deficiency. 

Intact cornea ' 


Number of 
Experiment 

Weight of 
. Rat 
grams 

Oxygen Consumption 
30 min, 60 min. 

1 

100 

0.70 

1.63 

2 

70 

1.30 

2.46 

3 

68 

1.07 

2.05 

4 

75 

1.26 

2.30 

5 

56 

1.20 

2.06 

6 

55 

0.90 

1.79 


Average 

1.07 

2.21 


* The corneas used in these experiments were 
in various stages of xerosis. The xerotic process, 
however, was in all cases grossly visible to the 
unaided eye. A few of them showed beginning 
keratomalacic change in the stroma, as evidenced 
by an early necrosis of the stromal fibris on his- 
tologic study. However, no corneas with softening 
of the cornea visible macroscopically nor those in 
which perforation had taken place were used. 

however, the presence of capillaries in 
the cornea was accompanied by a charac- 
teristic change in the corneal epithelium, 
indicative of the shift to a keratinizing 







I^ig. .■> (Lee and Hart), Cornea of vitamin-A-deficient rat with more advanced rhano-«c • 
cpithclmm and vascularization with infiltration in the stroma (X400). ^ 
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hyperplasia. The speculation is warrant- 
ed that an important factor in causation 
may be a change in permeability of the 
epithelium in its efifect upon respiration of 
the cornea as a whole.” 


These authors postulate a functional 
change rather than a change in the mor- 
phology of the epithelium to account for 
the ingrowth of vessels; Wolbach and 
Howe® had previously observed tliat in 



Fig. 6 (Lee and Hart). Composite chart from tables 1, 2, 3, 4, 
6, 7, showing the average oxygen consumption of normal rat 
corneas and rat corneas of vitamin-A and riboflavin deficiencies. 


TABLE 7* 


Oxygen consumption of the cornea in vitamin-A deficiency. 
Corneal epithelium and stroma 


Number of 
Experiment 

Weight of 

Rat 
. grams 

Epithelium 

30 min. 60 min. 

Stroma 

30 min. 60 min. 

1 

85 

0.35 

0.80 

0.17 

0.26 

2 

65 

0.86 

2.01 

0.21 

0.39 

3 

60 

0.84 

1.95 

0.16 

0.30 

4 

70 

0.60 . 

1.50 

0.14 

0.31 

5 

60 

0.40 

^ 0.90 

0.20 

0.32 

6 

50 

0.56 

1.05 

0.17 

0.40 

7 

75 

0,72 

1.50 

0.20 

0.35 


Average 

0.62 

1.42 

0.18 

0.33 


* See footnote, table 6. 
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vitamin- A deficiency vascularization of 
the cornea followed keratinization of the 
epithelium and postulated that the re- 
sponse Avas due to greater physiologic 
demands from active and changed epithe- 
lium. In the later work, Bessey and Wol- 
bach^ reviewed the same material and, 
finding certain similarities to their obser- 
vations in riboflavin deficiency, decided 
that vessel ingrowth occurred concur- 
rently with the epithelial changes. This or- 
der of events apparently appeared to the 
authors to preclude an “inflammatory” ex- 
planation of vascularization. It would be 
difficult to criticize the inflammatory hy- 
pothesis since the mechanism of such a re- 
action is entirely unknown, nor is it alto- 
gether clear what is meant by a “change 
in permeability.” 

A variety of possibilities might be 
drawn Upon in developing a logical expla- 
nation for vascularization of the cornea 
under these conditions. The suggestion 
offered by Bessey and Wolbach that vas- 
cularization is a response to asphyxia of 
the tunica propria has merit in that it sug- 
gests a new tack for further work, and 
indeed constituted the chief stimulus for 
the present endeavor. 

At present we may safely assume some 
intimate relationship between the epithe- 
lium and tire stroma, but the fundamental 
mechanisms are still obscure and no sim- 
ple explanation can dispose of the prob- 
lem. It is a significant fact that in our 


experiments, vascularization of me- cor- 
neal stroma in both riboflavin- and vita- 
min-A-deficient rats is -preceded by a 
morphologic change in the epithelium.® 

Summary 

1. The normal epithelium of the cornea 
is shown to have a high oxygen uptake in 
contrast to a low uptake by the stroma. 
Because the endothelium consists of only 
a single layer of cells, it was impossible 
to measure its ox3’^gen consumption by 
this method. 

2. The oxygen uptake of the comeal 
epithelium of riboflavin-deficient rats was 
found to be lessened. This may be ac- 
counted for by the cellular necrosis pres- 
ent in the epithelial cells of such corneas. 
When vascularization was present, the 
oxygen uptake by the stroma Avas found 
to be elevated, Avhereas in the absence of 
vascularization the oxygen uptake re- 
mained low. It is reasonable to assume 
that the increased oxygen uptake by the 
stroma is the result of vascularization and 
cellular infiltration. 

3. The metabolic activity of the xerotic 
cornea Avas found to be normal or higher 
than normal. The presence of metaplasia 
and hyperplasia instead of an actual cel- 
lular destruction of the corneal epithe- 
lium may be responsible for the approxi- 
mately normal oxygen consumption of 
corneas of rats Avith vitamin-A deficiency. 
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THE USE OF TYROTHRICIN, A BACTERIAL EXTRACT, IN THE 
TREATMENT OF MARGINAL ULCERS OF THE CORNEA* 

Sylvan BlooiMFilld, M.D. 

Neza York 


In 1939, Dubos’ reported the isolation, 
from bacterial culture, of a substance that 
destroyed gram-positive cocci. This anti- 
bacterial extract was tyrothricin ; it was 
prepared from cultures of the Bacillus 
brevis, an aerobic sporulating saprophyte 
commonly found in sewage and soil."’ 
Tyrothricin is a stable mixture of grami- 
cidin and tyrocidine, both of wdiicli can 
be crystallized, with some difficulty, from 
the mother substance."' The antiseptic ef- 
fect of tyrothricin is principally due to 
its content of gramicidin. Because of its 
greater stability and relative ease of 
preparation, tyrothricin is the substance 
preferred for clinical use.® 

Gramicidin is a polypeptide that has 
been shown to inhibit the growth of gram- 
positive cocci." Although this bacterio- 
static action varies in effectiveness against 
different strains of these microorganisms, 
it is, in general, highly effective in even 
minute dosage of the drug." Meningococci 
and gonococci are also inhibited by grami- 
cidin, though to a lesser degree, whereas 
other gram-negative microorganisms have 
proved invulnerable to this substance." It 
has been further shown that the presence 
of gram-negative bacilli interferes with 
the bacteriostatic action of gramicidin, so 
that it is quite ineffective against mixed 
infections. The drug is also inactivated 
by cephalin." Gramicidin has been shown 

*From the ophthalmological service of Dr. 
R. K. Lambert, The Mount Sinai Hospital. 


lo be slightly hemolytic/ a property which 
can be inhibited by small amounts of 
glucose or niannitol." 

Tyrocidine, which comprises 80 per- 
cent of the tyrothricin mixture, is a 
protoplasmic poison equally effective zn 
vitro against gram-positive and gram- 
negative organisms." In vivo, how’cver, 
its action is largely destroyed by serum; 
it therefore contributes little to the effec- 
tiveness of tyrothricin as an antiseptic. 
The hemolytic and leucocylolytic effects 
of tyrothricin in large dosage have been 
attributed to its content of tyrocidine.’ 

T 3 ’rothricin is soluble in alcohol and 
acetone but not in water or body fluids. It 
is also ver}'" poorly diffusible. Because of 
these physical properties and the toxicity 
of its component tyrocidine, tyrothricin 
is not employed system ically.’’® How- 
ever, its poor absorbability and highly po- 
tent bacteriostatic action in small dosage 
renders it a safe and very effective anti- 
septic against gram-positive organisms by, 
topical administration or the irrigation of 
infected body cavities.” 

The conjunctival sac presents a surface 
prone to infection with gram-positive or- 
ganisms, especially staphjdococci, strep-' 
tococci, and pneumococci. . Moreover, it is 
easily treated by topical application with- 
out danger to the body by absorption of 
the medication into the general circulation 
in any appreciable quantity. It. was there- 
fore thought that in infections of the ex- 
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ternal eye and associated structures a 
favorable opportunity is provided for the 
therapeutic trial of tyrothricin. 

Because of the greater availability of 
the more widely used antiseptic agents, 
and their usual efficacy in the treatment of 
the common infective conjunctivitides, no 
attempt was made at this time to treat 
such cases with tyrothricin. However, 
several patients with stubbornly resistant 
marginal ulcerations of the cornea were 
brought to the hospital and these afforded 
an opportunity for a therapeutic test of 
this drug. 

Marginal ulcers of the cornea are not 
uncommon. The most frequent type is 
that associated with the more severe 
catarrhal conjunctivitides. In these cases 
the keratitic complication is considered 
an extension of the septic process in the 
conjunctiva. Treatment of the conjunc- 
tivitis with any. of the usual antiseptics, 
occasionally supplemented by cauteriza- 
tion of the comeal lesion, usually results 
in rapid healing of the ulcer 

There is another group of marginal 
corneal ulcers, more common in old peo- 
ple, that occurs without apparent cause, 
and is not associated with conjunctival 
inflammation.^^ These arise as marginal, 
subepithelial infiltrates which coalesce 
and break down to form superficial ero- 
sions crescentic witli the limbus. Local 
ciliar}’^ injection is usually present, but 
very little general conjunctival reaction 
occurs. Such superficial ulcers usually 
heal readily when antiseptic applications 
or cauterization and pressure dressings 
are employed. However, they not infre- 
quently prove quite resistant to such 
measures, and persist with distressing 
sjanploms of photophobia, lacrimation, 
and pain. 

Four instances of superficial marginal 
ulcerations of tlie cornea, not associated 
with conjunctivitis, and resistant to the 
usual forms of therapy, were recentiv 


treated with tyrothricin at this institution. 
An alcoholic solution of the latter was 
suspended in distilled water in a concen- 
tration of 0.2 mg. per cubic centimeter. 
An ointment was also compounded con- 
sisting of tyrothricin in a petrolatum- 
lanolin base, in the same 1 :5,000 con- 
centration. Such extreme dilution had 
previously proved effective against infec- - 
tion in other areas,® and it eliminated the 
possibility of absorption in any quantity 
sufficient to cause toxic reactions. Instilla- 
tion of these preparations in the eyes of 
rabbits and normal volunteers proved 
their innocuousness ; subsequent thera- 
peutic applications in numerous cases 
have failed to reveal any local or systemic 
toxic reaction. 

Case 1. A. S., a man, aged 67 years, 
presented himself in the Out-Patient De- 
partment with the complaint of having 
had pain in the right eye for several days. 
Examination disclosed a staining margin- 
al ulcer of the cornea of the right eye, , 
with local ciliary injection. There was no 
evidence of associated conjunctivitis. Cul- 
tures of material taken from the corneal 
ulcer were reported to show the presence 
of Staphylococcus aureus A and Staphy- 
lococcus albus B. The left eye appeared 
to be normal. 

A 1-percent solution of silver nitrate , 
was applied to the lower lid of the right - 
eye; a drop of 20-percent argyrol was 
prescribed to be instilled three times daily, 
and bichloride of mercury 1 ;5,000 to be 
instilled in the right eye each night. After 
five days on this regime the corneal ulcer 
was found to have increased in size cres- 
centically. It was then cauterized with 
tincture of iodine and instead of the pre- 
viously prescribed medication 5-percent' 
sulfathiazole ointment was instilled three 
times daily. Five days later the ulcer was 
found to be larger, and the regional ciliary 
\essels were more engorged. A pressure 
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dressing was applied but after several days 
no evidence of healing was seen. Mer- 
curochrome 1 percent was instilled into 
the eye three times daily for five days 
thereafter, with no satisfactory results. 
The actual cautery was applied to the ul- 
cer, but there was no apparent reduction 
in the size of the lesion. For 10 days there- 
after the patient was treated only with 5- 
percent sulfathiazole ointment instilled 
into the right eye tliree times daily. Dur- 
ing this period the staining lesion per- 
sisted unchanged and the patient’s pain, 
lacrimation, and photophobia were very 
distressing. 

Since routine methods had failed, the 
patient was instructed to apply one drop 
of the tyrothricin suspension to the sur- 
face of his affected eye every three hours, 
and to discontinue all other medication. 
After three days of application it was 
found that the ulcer was much smaller, 
ciliar)^ injection much less marked, and 
the patient was greatly improved symp- 
tomatically. On the ninth day after tyro- 
thricin therapy had been instituted no 
further staining of the cornea was pres- 
ent and the patient was considered cured. 
The region of the erosion presented a 
translucent superficial scar with no ciliary 
injection. 

Case 2. R. L., a housewife, aged 58 
years, appeared in the clinic complaining 
of lacrimation and pain in both eyes for 
two days. Examination disclosed small 
marginal infiltrates just' within the nasal 
limbus of the left eye and similar lesions 
temporally in the right. There was sorne 
local ciliary reaction but no general con- 
junctival injection. One-percent atropine 
was instilled in each eye and 5-percent 
sulfathiazole ointment was prescribed for 
application three times daily, to be fol- 
lowed by hot compresses. After five days 
of this regime the infiltrates in the cornea 
of the left eye had disappeared, but those 


in the right persisted. One drop of •20- 
percent arg}'rol was then advised for the 
right eye, to be instilled ever)' four hours. 
After two weeks, the infiltration had in- 
volved the entire limbal circumference 
and marked circumcorneal hyperemia was 
noted. In addition, just within the limbus 
interiorly, two staining superficial ulcers 
were seen. Cultures of material taken 
from these erosions yielded Staphylococ- 
cus albus B. Bichloride-of-mercur)’^ oint- 
ment 1 :5,000 was instilled and a pressure 
dressing applied repeatedly. One week 
later the ulcerations were larger. Cauter- 
ization of these lesions was performed 
with tincture of iodine, and pressure 
dressings were applied on two occasions 
during the following week, but induced 
no improvement. Three days later the ul- 
cerations had coalesced across the lower 
corneal margin in crescentic- fashion. Tri- 
chloracetic-acid cauterization was done, 
5-percent sulfathiazole ointment instilled, 
and pressure dressing applied again. Two 
days later no improvement was noted. 

At this point, after six weeks of thera- 
py with the aforementioned agents, tyro- 
thricin was prescribed. One drop of the 
suspension was ordered applied to the af- 
fected eye every three hours and tyro- 
thricin ointment placed in the conjunctival 
sac at night. Three days later a diminu- 
tion in the marginal infiltration and the 
ciliary injection was noted. The’ staining 
lesions of the lower corneal margin were 
definitely smaller and symptomatic relief 
was marked. Improvement continued un- 
interruptedly, and after two weeks of 
tyrothricin administration no further ul- 
cer remained, the submarginal infiltrates 
had disappeared, and circumcorneal in- 
jection was minimal. At the site of the 
ulcer there remained a depressed white 
scar with slight peripheral vasculariza- 
tion. 

Case 3. L. C., a woman, aged 72 years, 
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had undergone several epilations for 
trichiasis subsequent to an old tracho- 
matous process of both upper lids. She 
presented herself at the clinic complaining 
of unusual pain, lacrimation, and photo- 
phobia in the left eye. Examination dis- 
closed a marginal crescentic staining ul- 
ceration with ciliary injection at that point 
but no evidence of conjunctivitis. No 
cilium that might be irritating the cornea 
could be found on the lids at this tinw. A 
drop of 1-perccnt atropine sulfate solu- 
tion was administered, 5-percent sul- 
fathiazole ointment instilled into the con- 
junctival sac, and a pressure dressing 
applied. Two days later the lesion was 
larger and the patient’s symptoms worse. 
The patient was then given tyrothricin 
solution to be instilled in the dose of one 
drop every three hours and the tyrothricin 
ointment was ordered applied nightly. 
Symptomatic improvement was rapid, and 
three days later the area of the staining 
lesion was noticeably smaller. After eight 
days the patient was completely cured and 
onl}’^ an epithelized scar remained at the 
site of the ulcer. 

Case 4. A. K., 45 years of age, pre- 
sented a history of recurrent marginal 
corneal ulcerations. These previously had 
responded in a few days to local antiseptic 
therapy. On this occasion a staining ero- 
sion of the lower corneal margin of the 
left eye, not associated with conjunctivitis, 
had resisted treatment with 20-percent 
argyrol, sulfathiazole ointment, and re- 
peated pressure dressings for 10 days. 
Cultures of the ulcer were taken twice, 
but no growth occurred, possibly due to 
antiseptics previously used. One drop of 
the tyrothricin suspension was instilled 
into the conjunctival sac every three 
hours, and all other medication stopped. 
The ointment was not employed after one 
application because the patient thought it 
irritating. After three days of this regi- 


men .symptomatic improvement was nota- 
ble; on the fifth day ciliary injection had 
disappeared, and no further staining of 
the lesion could be seen. 

COMMKNT 

The etiology of these primary super- 
ficial ulcerations of the marginal cornea 
is unknown. Fuchs’* in 1893 considered 
them as a complication of the gouty di- 
athesis. Duke-Elder" associates some with 
rosacea, but believes that most cases 
originate in a remote septic focus wiUi 
metastatic corneal involvement occurring 
through the marginal vascular plexus. 
Wdiatcver the cause, it seems verj' proba- 
ble that infection, cither primary or sec- 
ondary, may be a factor in the persist- 
ence of the lesion and one against which 
active treatment is indicated. Where the 
more easily available antiseptics prove 
futile, tyrothricin appears to be a very 
effective therapeutic agent in this condi- 
tion. 

Since tyrothricin is now commercially 
available, tlie range of its clinical applica- 
bility deserves investigation. Studies arc 
now under way to detennine its effective- 
ness in other diseases of the eye. Further 
trial will be necessary to confirm our 
favorable impression of this apparently 
safe and extremely effective new anti- 
bacterial agent. 

Summary 

1. Tyrothricin* of Dubos has proven 
an effective antiseptic agent against gram- 
positive organisms. 

2. It may be readily and safely applied 
to the conjunctival sac in effective con- 
centrations. 

• 3. Four cases of resistant marginal ul- 
cers of the cornea are described .in which' 
tyrothricin was employed witli gratifying 
results. 

* Tyrothricin is marketed by Sharp and 
Dohme, Philadelphia, Pennsylvania. 
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EXOPHTHALMIC OPHTHALMOPLEGIA* 


Report of a case with thyrotoxicosis of unusualey long duration 

I. D. Fagin, M.D., R. W, Paged, M.D., and 
H. H. Sand, M.D. 

Detroit 15, Michigan 


Although somewhat more than 100 
cases of exophthalmic ophthalmoplegia 
have been reported,^ tlie syndrome still 
remains a clinical rarity. The causes of 
the exophthalmos and of the ophthalmo- 
plegia, and the relationship of these ocu- 
lar dysfunctions to disturbances of thy- 
roid metabolism, are still unclear. Autop- 
sy reports of cases of exophthalmic oph- 
thalmoplegia are very rare, and it is for 
the purpose of adding to the available 
data for eventual clarification of this in- 
teresting entity that the following case 
history with the findings of post-mortem 
examination is reported. The case is of 
further medical interest because of the 
unusually long duration of symptoms of 
thyrotoxicosis, and their variability, . 

Case history 

A. E. S., an unmarried white man, 55 
3 '^ears of age, and a butcher by occupa- 
tion, was admitted to the U. S- Marine 
Hospital on June 30, 1942, complaining 
chiefly of generalized weakness of four 
months! duration. 

* From the United States Marine Hospital. 


Family history was irrelevant; there 
was no knowledge of thyroid dysfunction 
or organic disease of tlie nervous system 
occurring in any close relative. 

The past history included uncompli- 
cated mumps, measles, chicken-pox, and 
scarlet fever in childhood ; lymphangitis of 
the right foreann in 1918, resulting from 
infection of a laceration of the right 
hand; pneumonia in 1928, with unevent- 
ful recovery; and a cholecystectomy in 
1932, performed because of gastro- 
intestinal disturbances and roentgenologic 
evidence of a nonfunctioning gallbladder. 
There was no history of syphilis, or en- 
cephalitis, or cerebral trauma. 

History of present illness. The exis- 
tence of detailed records of medical ex- 
aminations of the patient (records of 
‘ examinations for insurance, for determi- 
nation of disability claims, and for war- 
pension purposes) facilitated the accurate 
formulation of the clinical course, and the 
following data were derived from these 
records and from the patient’s story. 

In 1913, the patient first became aware 
of a "goiter," which manifested itself only 
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as a slightly uncomfortable, diffuse swell- 
ing of tlie suprasternal portion of the neck 
until 1916, at which time ner\'ousness 
associated Avith emotional instabilitj’ de- 
veloped. In 1918, the patictit was drafted 
into the United States Army, but tlie de- 
velopment of exertional dyspnea and pal- 
pitation rendered him unfit for militar)' 
service and he received a medical dis- 
charge after less than three months’ ser\'- 
ice. The discharge diagnosis was hyper- 
thyroidism. At that time (1918) both lobes 
of the tliyroid were moderately enlarged, 
but exophthalmos was not present. The 
heart was not enlarged, a soft apical sys- 
tolic murmur being the only cardiovascu- 
lar abnormality noted. 

Following his discharge from the yVr- 
my, the patient continued to be disturbed 
somewhat by ner\"Ousncss, episodes of 
palpitation, and a tremor of tire hands, 
and in July, 1921, he noticed moderate 
weakness of both arms associated with a 
sense of numbness in the fingers, and 
weakness of grip. In August, 1921, physi- 
cal examination revealed symmetrical en- 
largement of both lobes of the thyroid 
gland. The heart Avas just Avithin normal 
limits in size; a precordial heave and a 
palpable thrill at tlie apex Avere present. 
There Avas a loud, bloAving, systolic mur- 
mur at the apex A\diich Avas not trans- 
mitted. One examiner also described a 
very indistinct short presystolic apical 
murmur AA'hich, however, Avas not heard 
by other examiners. The pulse rate Avas 
90 beats per minute, and the response to 
exercise Avas normal. The blood pressure 
Avas 135/95. Ptosis of the left upper lid 
and a left divergent strabismus Avere pres- 
' ent. The left eye Avas more prominent 
than the right. The diagnosis made was 
exophthalmic goiter. 

The patient’s vision seemed to become 
impaired somewhat, and intermittent 
diplopia, headache, and blurring of vision 
developed in September, 1921. Physical 


examination in November, 1921, rcA'calcd 
exophthalmos, ptosis of the left upper lid, 
and a left divergent strabismus. The vis- 
ual acuity was 20/20 in tlie right eye and 
20/40 in the left eye. Examination of the 
fundus showed obliteration of the physi- 
ologic cups of the iicrA'c heads, Avithout 
definite papilledema, and engorgement of 
the retinal veins. The heart Avas definitely 
enlarged to clinical examination, but the 
blood pressure A\’as normal (108/76), and 
there AA'crc no irrcgxilarities in rhythm 
and no murmurs. The muscles of the anns 
Avcrc soft and flabby. The patellar reflexes 
were exaggerated. Romberg’s sign was 
not present, and the sensory status A\'as 
normal. The face Avas rather expression- 
less and immobile. Wassermann tests on 
the blood and spinal fluid Avere reported 
as “doubtful positive” from a city labora- 
tory, bvtt as negatiA'C from a larger state 
health laboratorj". The colloidal gold 
curve Avas 0000000000, and the cell con- 
tent of the spinal fluid Avas normal. 
Urinalysis revealed no abnormalities. The 
basal metabolic rate AA^as then plus 24 per- 
cent. The examiners at that time sug- 
gested that the patient’s difficulties might 
be due to a basilar meningitis or a brain 
tumor. 

Three montlis later (in FebruarA", 
1922) because of persistence of AA'ealcness 
of grip, clumsiness of hands, and the de- 
A’^elopment of some difficult}'’ in AA'alking 
Avhich he attributed to Aveakness, tl\e pa- 
tient again sought medical advice. The 
positive findings of physical examination 
then Avere enlargement of the left lobe of 
the thyroid gland; hyperactive deep re- 
flexes, particularly marked in tlie patellar 
reflexes ; Aveakness of the hands and arms, 
Avith greatly impaired ability to dorsiflex 
the hands and elevate the arms ; positive 
Babinski sign bilaterally; slight labial 
ataxia; exophtlialmos ; external strabis- 
mus; and right hyperphoria. The heart 
and lungs Avere considered normal. Re- 
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suits of a urinalysis, blood count, blood 
Wassermann test, and X-ray examination 
of the skull were not abnormal. The diag- 
nosis suggested by the examiners at that 
time was amyotrophic lateral sclerosis, 
but it was not substantiated by the subse- 
quent course. 

The muscular weakness of the extremi- 
ties apparently subsided spontaneous!}’', 
but the enlargement of the thyroid, the 
exophthalmos, and the nervousness per- 
sisted. Examinations in 1924 and in 1925 
indicated that the left lobe of the thyroid 
remained more enlarged than the right. 
Von Graefe’s sign and Moebius’s sign 
were present, in addition to the exophthal- 
mos, but the eyeball movements were nor- 
mal. The ptosis was not evident at that 
time. 

In 1926, the eyes were reported cnthcly 
normal by a competent ophthalmologist; 
there was no exophthalmos, no ptosis, no 
strabismus, no abnormality in the fundus. 
The patient’s basal metabolic rate that 
year ranged about plus 5 percent, and a 
note was made that there was no clinical 
evidence whatsoever to indicate thyro- 
toxicosis, and that examination of the 
nen’^ous system was entirely negative for 
evidence of gross organic disease. By 
1930, even the enlargement of the thyroid 
gland and the tremor had disappeared, 
and the patient considered himself in 
relatively good health, although exophoria 
of the left eye had developed. 

In 1932, while the patient was recuper- 
ating from the cholecystectomy, ptosis of 
the right lid developed gradually over a 
period of about one month, and ptosis 
of the left lid developed two months 
later. The bilateral ptosis persisted, and 
the patient elevated his lids with adhesive 
tape strapped to the forehead. The ex- 
ophthalmos . recurred, and the right lobe 
of the thyroid gland became enlarged. 
Tremor and hyperactive deep reflexes 
were, again noted. The presence of these 


features, plus tachycardia and dermo- 
graphia, prompted the attending physi- 
cians to return to the diagnosis of hyper- 
thyroidism. 

In 1938, the patient noticed the recur- 
rence of generalized weakness, but he re- 
mained ambulant. In 1940, transient 
blurring of vision and diplopia occurred 
and spontaneously subsided. Exertional 
dyspnea and palpitation again developed, 
but there was no orthopnea, ankle edema, 
or precordial pain. 

Since February, 1942, the patient had 
noticed that his weakness was becoming 
more pronounced ; his voice became weak 
and hoarse, and ingested food was some- 
times regurgitated through the nose. 
There had been a gradual weight loss of 
47 pounds since 1924. These difficulties 
persisted, and the patient presented him- 
self for admission at the U. S. Marine 
Hospital on June 30, 1942. 

Physical examination. The patient 
was an elderly white male, fairly well 
developed but in a poor nutritional state, 
appearing chronically ill ; height 65 
inches, weight 115 pounds. Orientation in 
time, place, and person was accurate, and 
there was no discernible impairment of 
judgment or insight. Anxiety, general 
somatic hypermotility, and a coarse trem- 
or of the fingers and tongue were appar- 
ent. 

Ocular examination. Moderate bilateral 
exophthalmos and complete bilateral oph- 
thalmoplegia externa (including the leva- 
tors palpebrae superioris) were present 
(fig. 1). The distance from the external 
canthus to the apex of the corneal surface 
was 18 mm. on the right, and 19 mm. on 
the left, by gross measurement, (Exoph- 
thalmometric determinations were not 
available.) There was no eyeball motion 
whatsoever. Slight edema of the lower 
lids was evident. The patient elevated his 
upper lids with adhesive tape attached to 
the forehead, in order to counteract the 
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ptosis. Ophthalmoscopic e.xamination of 
the fundi was negative, the discs, vessels, 
and retinas appearing normal. Pupillarj- 
reactions were normal. The visual acuity 
was 20/20 in each eye. Determination of 
perimetric field vision indicated a very 
slight contraction of the visual fields. The 
patient was not aware of the paralysis of 
eyeball motion. 

Trunk. The neck veins were dilated but 


base. Tlic rhythm was wholly irregular, 
auricular fibrillation, and there was a 
pulse deficit of 34 beats per minute (ven- 
tricular rate 154 per minute, pulse rate 
120 per minute). The blood pressure was 
l'48/80. 

The abdomen was nonnal except for a 
long right rectus scar covering a small 
incisional hernia. The extremities, geni- 
talia, and rectum were normal. 



Fig. I (Fagin, Pagel, and Sand). Anterior and lateral photographs 'of the patient reported, 
demonstrating an enlargement of the thyroid, the ptosis, and the exophthalmos (partiallj' masked 
by the ptosis). 


did not fill from below. The nght lobe of 
the thyroid was enlarged to the size of a 
lemon, displacing the trachea to the left, 
and felt soft and cystic. No bruit was 
audible over the thyroid. The lungs were 
clear to clinical examination. The heart 
was enlarged to the left and downward, 
the point of maximum intensit}'' being in 
the 6th intercostal space at the anterior 
axillary line. The sounds were loud and 
forceful, and the aortic second sound was 
louder than the pulmonic second sound. 
A loud, long, blowing systolic murmur 
was audible maximally at the apex and 
was transmitted medially to the left bor- 
der of the sternum, and upward to the 


Neurologic .examhiaiion, (a) Cranial 
nerves : The ophthalmoplegia externa has 
already been noted. Other cranial nerves 
were normal. The patient spoke with a 
hoarse voice but oral and lar}mgoscopic 
examination revealed no abnormality of 
the nasal, palatal, or laryngeal muscles or 
mucosae. The vocal cords appeared en- 
tirely normal, (b) Sensor}^ status: aior- 
mal. (c) Motor power : generalized weak- 
ness of mild degree without any paresis 
or paralysis (other than the oculomotor) 
was present. This weakness was not af- 
fected by an injection of prostigmin ad- 
ministered to rule out any element of 
myasthenia gravis. Gait was normal, ex- 
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cept as modified by the weakness, (d) 
Cerebellar function; normal, (e) Re- 
flexes: The deep reflexes were equal and 
slightly hyperactive. Abdominal and cre- 
masteric reflexes were normal. Plantar re- 
flexes Avere normal on the left, but ex- 
hibited a Babinski type of response on the 
right which, however, was not constant. 

Laboratory data. Urinalysis, blood 
counts, erythrocyte-sedimentation rate, 
blood-sugar, and nonprotein-nitrogen de- 
terminations were all entirely normal. 
The basal metabolic rate was plus 65 per- 
cent. Spinal puncture was productive of 
clear, colorless fluid under normal pressure 
and witli normal dynamics, normal cell 
count, and protein content (25 mg. per- 
cent). The blood and spinal fluid gave 
negative Kahn reactions. Gastric anal 3 '^sis 
revealed absence of free hydrochloric 
acid, even after the injection of histamine. 
Roentgenograms of the slcull revealed no 
significant abnormality. 

Roentgenographic examination of the 
chest indicated slight cardiac enlargement 
as gauged by the cardio-thoracic ratio 
(transverse diameter of heart, 14.7 cm. ; 
transverse diameter of chest 27.7 cm.). 
However, the contour of the heart and the 
aorta, and the lung fields were normal. 

Clinical diagnoses. 1. Thyrotoxicosis. 
2. Cardiac disease: (a) thyrotoxic; (b) 
enlarged heart ; (c) auricular fibrillation ; 
(d) II ; (e) C. 3. Cystic adenoma of the 
right lobe of the thyroid gland. 4. Exoph- 
thalmic ophthalmoplegia. 5. Incisional 
hernia. 

Course. In view of the rapid fibrilla- 
tion and the generalized weakness, digi- 
talis was administered, and eflfected a de- 
crease in the ventricular rate to 86 beats 
per minute with a pulse deficit of 6 beats 
per minute. After digitalization, the basal 
metabolic rate was plus 32.5 percent. 
Lugol's solution was then administered 
daily for a 10-day period, the basal meta- 
bolic rate falling to plus 17 percent. Coin- 


cident with tliese decreases in the basal 
metabolism, the patient reported improve- 
ment in strength, decrease of anxiety, and' 
disappearance of palpitation. With a view 
toward decreasing the strain on tlie pa- 
tient’s heart, thyroidectomy was consid- 
ered advisable, despite tlie duration of 
symptoms, and an operation was per- 
formed under local anesthesia on July 31, 
1942. The day following tlie operation, the 
patient e.xhibited collapse, dyspnea, dull- 
ness and absent, breath sounds over the 
right lower lobe, and a low-grade fever 
(37.8°C.). These difficulties were attrib- 
uted to a postoperative collapse of the 
right lower lobe, and bronchoscopic as- 
piration yielded one ounce of thick muco- 
purulent secretion. Following the aspira- 
tion, breath sounds were audible over tlie 
right lower lobe, but tlie patient continued 
progressively downhill, expiring on 
August 2, 1942, two days postoperatively. 

Pathologic anatomy. Thyroid. The 
thyroid gland removed at operation evi- 
denced enlargement of both lobes, more 
pronounced on the right side, and weighed 
64 grams. The surface of tlie gland was 
nodular, and, on sectioning tlie gland, the 
nodules were found to vary from 0.5 to 
1.5 cm. in diameter. Fresh hemorrhage 
had occurred into some nodules, while 
others had a colorless, almost translucent 
appearance. A small area of calcification 
was present in one nodule. The fibrous 
tissue about some of the nodules appeared 
quite thick. 

Microscopic examination of thyroid 
sections indicated that the nodules, appar- 
ently by their expansive grovrih, had com- 
pressed the thyroid tissue at their margins 
Into a thick capsule-like structure (fig. 2) . 
The acini within the nodules varied con- 
siderably in size, but papillary prolifera- 
tion of the epithelium was not evident. 
However, most of the epithelial cells were 
of the high columnar type. The colloid 
immediately next to the lining cells ex- 
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hibitcd vacuolization, but was oUicrwisc 
homogeneous and heavily staining in type. 
In some nodules foci of degeneration 
were evident wherein the acini were wide- 
ly separated by a lightly staining, almost 
acellular ground substance in which an oc- 
casional small nidus of thyroid cells was 
observed. The colloid material in degener- 


Tlic heart was dilated and enlarged, weigh- 
ing 400 grams. All chambers appeared enlarged, 
but the left auricle was tremendously dilated. 
The myocardium was firm, red -brown in color, 
and showed no scarring. Slight atherosclerosis 
of the mitral valve and of the aorta was evi- 
dent, but the coronary arteries were norma!. 
The right ventricular wall measured 4 nun. in 
thickness, the left measured 13 inm.; the right 
auricle measured 3 mm., the left 4 inm. The 



Fig. 2 (Fagin, Pagel, and Sand). Section through the thyroid gland (xIOO) 
demonstrating colloid retention, variability in size of acini, and compression 
of thyroid tissue to form a thick pseudocapsulc. 


ating portions of nodules was more light- 
ly stained than other portions.* 

Postmortem examination. Gross anatomy. 
The body was that of a middle-aged white 
male, 65 inches long and weighing 115 pounds. 
Postmortem rigidity and lividity were evident. 
Slight exophthalmos was present. Edentia, a 
recent operative scar of the neck, and a well- 
healed right rectus scar were noted on external 
examination. Superficial lymph nodes were not 
palpable. The body was opened by a Y-shaped 
incision. There was no increase in free fluid 
in the peritoneal, pleural, or pericardial cavi- 
ties, and the serous surfaces were normal. The 
thjrmic fat pad was not enlarged. 


tricuspid ring was 12 cm. in circumference, 
the pulmonic ring 7.5 cm., the mitral ring 10 
cm., and the aortic ring 8 cm. Microscopic ex- 
amination of the heart was normal except for 
the deposition of a moderate amount of yellow 
granular pigment at the poles of tlie nuclei. 
Slight atherosclerosis and intimal fibrosis were 
seen in sections of the aorta. 

The right lung weighed 850 grams, and the 
left 950 grams. The lower lobes of both lungs 
(particularly the right) were almost completely 
consolidated, and the small areas which were 
not consolidated were extremely congested. 
The other lobes were crepitant and of the usual 
gray-red color lightly mottled with black. The 
bronchi were congested and contained thick 


* Professor^ H. M. Trumbull in his report on the examination of five thjToid glands removed 
from patients in Brain’s series states that these glands exhibited more evidence of colloid retention 
and less evidence of colloid secretion or transference than goiters characteristic of Graves’s 
disease. The thyroid irom our case would also fit into this group. 
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mucoid material On microscopic examination^ 
the alveoli showed varying degrees of polymor- 
phonuclear leucocytic infiltration and minimal 
amounts of fibrin. Many of the alveoli in addi- 
tion showed the lightly staining albuminous 
precipitate from edema fluid. The areas of 
consolidation varied in size and were mixed 
with areas of hcmorriiagc. The bronchioles 
were filled with purulent material 

Grossb^ the other viscera were normal ex- 
cept for slight enlargement and increase in the 
consistency of the liver. 


hemorrhage into the perivascular spaces. The 
pituitary gland was normal microscopically. 

The right eye was removed from the orbit, 
and the orbital fat was found to be firm and 
faintly lobulalcd. The external ocular muscles 
were thin and pale. Microscopic examination of 
sections of the orbital fat revealed no abnor- 
malities, The external ocular muscles showed 
varying degrees of degeneration. A hyaline or 
Zenker type of degeneration was the most 
common type found. In the degenerated arcJis, 
the cross-striations and longitudinal striations 



Fig. 3 (Fagin, Pagel, and Sand). Section through an external ocular 
muscle (XlOO) from the case reported. The liyalinc degeneration and deli- 
cate fibrosis arc evident. Compare with figure 4. 


Microscopically, the liver revealed irregular 
congestion; other organs, including the thymus, 
were normal 

The vessels at the base of the brain ex- 
hibited a slight degree of arteriosclerosis, and 
the leptomeninges showed pronounced fibrosis, 
with hyperemia of the anterior two thirds of the 
leptomeninges. The Pacchionian granulations 
extended more laterally than usual The lateral 
ventricle and third ventricle were slightly di- 
lated, and the foramen of Monro was widely 
patent, A few petechial hemorrhages were seen 
in the anterior portions of the frontal lobes. 
On the right side there was destruction of a por- 
tion of the gjTus hippocampi involving the horn 
of Ammon. No other focal lesions were found in 
the cerebral hemispheres. Intensive examination 
of sections through the brain stem failed to reveal 
any significant abnormality. The pituitary gland 
was of normal size. Microscopic examination 
of the brain revealed only an occasional recent 


were no longer visible, and in many places the 
fibers bad degenerated to a round or oval 
]i3aline mass with 3 Jo 6 nuclei at the margin. 
These masses took the stain more darkly than 
did the few normal fibers that remained. Occa- 
sional foci of lymphocytic infiltration were scat- 
tered through the external ocular muscles, and 
in the degenerated portions of the muscles there 
was a delicate and diffuse fibrosis enclosing the 
many small hyaline masses (figs. 3, 4). 

Anatomic diagnoses..!. Nodular col- 
loid goiter. 2. Enlargement and dilatation 
of the heart. 3. Bronchopneumonia. 4. 
Exophthalmos, bilateral, slight. 5. Passive 
congestion of the liver. 6. Degeneration 
and fibrosis of the external ocular mus- 
cles. 7. Emaciation. 
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Discussion and Commkkt 
The case history presented is' of equal 
interest to the internist and ophthalmolo- 
gist. The long duration of the symptoms 
of hyperthyroidism and the variability of 
the symptoms are unusual. Apparently, 
the symptoms of hyperthyroidism first 
developed in 1916, subsided by 1926, re- 
curred in 1932, and persisted until death. 


patient had taken iodine or other medica- 
tions at any lime previous to his admis- 
.sion to the U. S. Marine Hospital. 

The variability in the ocular signs is 
another unusual feature of this case. It is 
not certain when the ophthalmoplegia de- 
veloped, since the patient was not aware 
that he suffered therefrom. However, it 
is likely that paralysis of the external ocu- 



Fig. 4 (Fagin, Pagel, and Sand). Section through a normal external 
ocular muscle (xlOO). 


It is difficult to understand why the pa- 
tient was not subjected to thyroidectomy 
earlier in the active phases of his disease. 

The variability in the enlargement of 
the thyroid is another interesting feature 
in this history. Apparently, the first mani- 
festation of dysfunction was a diffuse 
swelling of the gland, followed later 
(1922) by enlargement of the left lobe 
of the thyroid gland. Subsequently the en- 
largement became symmetrical, but in 
1932 with the recurrence of the symptoms 
of thyrotoxicosis the right lobe of the 
gland became enlarged. The latent periods 
were apparently spontaneous in develop- 
ment since there was no histor>^ that the 


lar muscles began to develop in 1940, with 
the transient diplopia, which was probably 
secondary to an initial asymmetrical 
paralysis. 

The term ‘‘cxophihahnic ophthalmo- 
plegia” is descriptive of the clinical fea- 
tures of this entity ; that is, protrusion of 
the eyeball in association with paresis or 
paralysis of the ocular muscles. The oph- 
thalmoplegia is chronic, generally pro- 
gressive, and is of the externa type, in- 
volving only the external ocular muscles. 
The causes of chronic ophthalmoplegia 
externa have been reviewed recently’^ and 
they fall into the following etiologic cate- 
gories: 1. Cranial trauma. 2. Intracranial 



512 


I. D. FAGIN, R. W. PAGEL, AND I-I. H. SAND 


and systemic infections. 3. Increased 
intracranial pressure. 4. Cerebral circula- 
tory disorders, 5. Poisonings and miscel- 
laneous causes. Exophthalmic ophthalmo- 
plegia is included in the poorly defined 
miscellaneous group since its cause is 
unclear. 

Brain and Trumbull,® in a comprehen- 
sive review, discuss the clinical and patho- 
logic aspects of exophthalmic ophthalmo- 
plegia from personal observation of 31 
cases. Briefly, tlie exophthalmos and oph- 
thalmoplegia may develop in one or both 
eyes, tlie protrusion being more often 
asymmetrical, either spontaneously dur- 
ing a period averaging about tliree to four 
months in a patient with no or minimal 
constitutional signs of thyrotoxicosis, or 
within a few days to two years after sub- 
total thyroidectomy performed on thyro- 
toxic individuals. 

During the development of the ocu- 
lomotor paralysis, the patient may notice 
diplopia as a result of asymmetrical in- 
volvement. The exophthalmos of exoph- 
thalmic ophthalmoplegia is usually of 
greater degree (averaging 7 mm.) than 
that encountered in hyperthyroidism 
(averaging 2.5 mm.) as gauged by exoph- 
thalmometric observations. Some edema 
of the lids generally accompanies the ex- 
ophthalmos and even papilledema may 
develop. Unilateral or bilateral ptosis was 
present in about 25 percent of Brain’s 
patients. The manifestations of thyro- 
toxicosis (palpitation, nervousness, 
weight loss, enlargement of the thyroid 
gland, tremor, tachycardia, elevation of 
basal metabolic rate, and other features) 
are usually mild. The prognosis is gen- 
erally poor. The exophthalmos and oph- 
thalmoplegia attain a maximum in a few 
months, and then remain stationary or 
regress only partially, with resultant dis- 
. figurement and limitation of ocular func- 
tion. Treatment by thyroidectomy, irra- 
diation of the thyroid and pituitary 


glands, ovarian hormones, or thyroid ex- 
. tract is unsatisfactory in the great ma- 
jority of instances. For cases exhibiting 
extreme exophtlialmos, Naffziger’s or- 
bital decompression operation may be 
helpful, 

TJie relationship between exophthalmic 
ophthalmoplegia and the state of function 
of the thyroid gland is confusing. The 
evidence against any direct causal rela- 
tionship between thyroid hyperactivity 
and exophthalmic ophthalmoplegia is 
impressive, and may be summarized as 
follows : (a) Exophthalmos alone, or ex- 
ophthalmos associated with ophthalmo- 
plegia, may develop or increase’’® follow- 
ing thyroidectomy, when the patient 
clinically is ■in a hypothyroid state, and 
the basal metabolic rale is normal or sub- 
normal. (b) The symptoms of hyper- 
thyroidism found in association witli ex- 
ophthalmic ophthalmoplegia are usually 
mild in degree, (c) The administration 
of tliyroid extract or of tliyroxine to pa- 
tients with obesity, myxedema, or goiter 
Very rarely produces exophthalmos,'’ In 
those rare cases where it does develop, the 
general picture is one closely similar to 
exophthalmic goiter, so that tlie exoph- 
thalmos cannot be attributed directly to 
the thyroid extract, (d) The exophthal- 
mos of exophthalmic goiter may precede 
tlie constitutional symptoms of thyro- 
toxicosis, and even if the hyperthyroid 
state is terminated by extirpation of the 
gland or by spontaneous subsidence, tlie 
exophthalmos generally persists' and may 
become even more severe, (e) The age 
and sex incidence of exophthalmic goitty 
and of exophthalmic ophthalmoplegia are 
different.® Exophthalmic goiter affects 
females more frequently tiian it does 
males — in the ratio of 9 to 1 ; in exoph- 
thalmic ophthalmoplegia, this female pre- 
ponderance does not exist. The average, 
age of patients with exophthalmic goiter 
is in the middle thirties, that of patients 
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with exophthalmic ophthalmoplegia is in 
the late forties, (f) Smelser® reported that 
the injection of anterior pituitary extract 
(containing thyrotropic factor) produced 
exophthalmos regularly in thyroidecto- 
mized guinea pigs. Friedgood® also found 
titat exophthalmos was more readily pro- 
duced by anterior pituitar}' extracts when 
the guinea pigs were in a state of tliyroid 
deficiency. Similarly, Marine^ found lliat 
exophtlialmos was more readily produced 
in rabbits by methyl cyanide after thy- 
roidectomy. 

These findings militate ratlier strongly 
against ascribing any direct causal rela- 
tionship to the thyroid in exophtlialmic 
ophthalmoplegia. The problem is com- 
plicated by the complexity of the inter- 
relationships between the endocrine 
glands. It has been shown in experimental 
animals that exophthalmos can be pro- 
duced by the injection of anterior pitui- 
tary extract®’®’’' even in thyroidectomized 
animals. Whether human exophthalmos is 
due to an increased secretion of the thy- 
rotropic factor of the anterior pituitary 
hormone, or to a decreased secretion of 
/ active antithyrotropic factor, or perhaps 
to both, is not clear. Marine’’ has sug- 
gested that exophthalmos (in guinea pigs, 
at least) may be due to excessive anterior 
pituitary secretion acting directly on a 
sympathetic center in the hypothalamus, 
or acting indirectly through the gonads 
on that center. However, that theory does 
not appear tenable in the light of Smelser’s 
finding® that removal of the cervical sym- 
pathetic ganglion does not prevent the 
development of exophthalmos in guinea 
pigs. Another difficulty is that excessive 
thyrotropic activity has not been demon- 
strated in the blood or urine of patients 
with thyrotoxicosis.® ’ 

A significant addition to the study of 
exophthalmos was made by Smelser's 
-Observations of the orbital tissues.® He 
found that in both experimental and hu- 


man exophthalmos the orbital tissue was 
excessive in amount, llie retrobulbar con- 
nective tissue, the fat, and the external 
ocular muscles being edematous and infil- 
trated with wandering cells. The exoph- 
thalmos was attributed to tlic mechanical 
effect of the increased orbital tissue. We 
were unable to demonstrate edema of the 
orbital tissues or of the external ocular 
muscles in the case reported here. 

Brain and Trumbull® ascribe tlie exoph- 
thalmos to an increase in pressure in the 
fat-containing cone formed by the globe 
and the cxtcnial ocular muscles, the pos- 
terior surface of the globe forming the 
base, the muscles forming tlic sides, the 
muscular attachments to the bony orbit 
forming the apex. The increased pressure 
presumably results in mechanical restric- 
tion of the motion of the eyeball, and 
interference witli venous drainage results 
in edema of the muscles and orbital tis- 
sues. McGregor® postulates that cellular 
infiltration of the orbital tissues then oc- 
curs, which, togetlier witli the edema, re- 
sults in an increased volume of orbital 
contents, with subsequent degeneration 
of tlie muscles. That such a hypothesis, 
although teleologically satis factor}’-, is not 
completely adequate is indicated by its 
failure to explain the ophthalmoplegia in 
such cases as that reported by McGregor 
himself, wherein tlie paralysis preceded 
the exophthalmos by three months. 

A somewhat different explanation is 
tendered by Galli-Mainini,® based on tlie 
probability that there is a tendency toward 
the development of edema in hyper- 
thyroidism (resulting from increased 
pulse pressure, subnormal serum-protein 
levels, capillary dilatation, and increased 
capillary permeability). These edemato- 
genic factors, acting with myasthenia of 
the oculomotor muscles, result in an in- 
crease of volume and pressure in the 
orbit, and exophthalmos. Degeneration 
and lymphocytic infiltration of the extra- 
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ocular muscles presumably causes the 
ophthalmoplegia. 

The treatment of exophthalmic oph- 
thalmoplegia is a difficult clinical prob- 
lem. It has been stated that thyroidectomy 
is the measure most definitely contraindi- 
cated in Graves’s disease with dissocia- 
tion of th 3 ^rotoxicosis and ophthalmop- 
athy,® and the treatment recommended 
is to lower the basal metabolic rate with 
iodine to as low as it will go and then add 
thyroid hormone. Means and co-workers® 
point out that the metabolic action of the 
thyroid and the iodine will pancel each 
other, but it is the diuretic effect of thy- 
roid that is desired in order to reduce 
orbital swelling. In the patient presented 


in this report, the thyroidectomy was con- 
sidered advisable because of the cardiac 
factor ; however, in retrospect, in view of 
the good response to the administration of 
digitalis and iodine, perhaps it would have 
been wiser to have continued those meas- 
ures, and, if necessary, to have irradi- 
ated the thyroid later. 

Summary 

1. The clinical history and findings of 
postmortem examination of a patient with 
exophthalmic ophthalmoplegia are re- 
ported. 

2. The s3mdrome of exophthalmic oph- 
thalmoplegia is briefly reviewed. 

U. S. Marine Hospital. 
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DUTIES AND TRAINING OF AN ORTHOPTIC TECHNICIAN 

Wai^ter B. Lancaster, M.D. 

Boston 


It is dear that before planning a suit- 
able course of study and training for an 
orthoptist we must come to some agree- 
ment as to the proper functions or duties 
of an orthoptist. It seems to me that the 
proper or specific sphere of the orthoptist 
is the dealing with disturbances of binocu- 
lar vision and ocular motility and the 
teaching and training of the patient in the 
proper use of the two eyes by means of 
special exercises — “Reeducation of the 
brain to use the two eyes together,” to 
quote Miss Billinghurst. It may be a mat- 
ter of convenience to add other duties to 
this, her proper field, but for the purposes 
of fruitful discussion these supernumer- 
ary activities should be omitted. I have 
no quarrel with those who wish their 
flutist to double in brass and who there- 
fore seek an orthoptist who is a perime- 
trist, a diagnostician, or even a refrac- 
tionist or an expert in dealing with read- 
ing difficulties or an office nurse. What I 
am insisting upon is that these are not a 
part of the proper, or specific, exclusive 
•sphere of the orthoptist. 

In her capacity as an orthoptist it seems 
to be generally agreed that she should act 
in cooperation with, and under a certain 
amount of supendsion by, an ophthal- 
mologist. It is the proper or specific 
sphere of the ophthalmologist to make the 
diagnosis and plan and supervise the 
treatment. However, he can delegate cer- 
tain details to assistants ; one may measure 
the refraction, another may measure the 
motility. Just as the surgeon delegates 
the details of administering a general 
anesthetic to a specially trained anesthe- 
tist who is given rather a free hand, and 
as the laboratory technician is given a 
free hand in carrying out a requested 
blood _test, so when the ophthalmologist 


decides that orthoptics is indicated he 
need not specify what in detail should be 
done by the orthoptist. If he is wise he 
will leave that to one who knows much 
better than he how to deal with the details. 
If the ophthalmologist makes any bluff 
of pretending to know, he may be sure 
the orthoptist will see through it very 
easily and he will be given a correspond- 
ing place in her estimation — she is usual- 
ly a good diagnostician in that field. 

But the ophthalmologist should weigh 
the data furnished him and plan the treat- 
ment, whether by wearing glasses, per- 
haps with prisms, by orthoptic exercises, 
by operation (and if so what operation 
and when), and by postoperative train- 
ing. 

From this it follows that diagnosis is 
not the function of the orthoptist except 
in a limited but very important way. This 
consists in making certain measurements 
of function or performance. 

Functions of the orthoptist 

The orthoptist makes certain measure- 
ments: 

(1) Visual acuity of each eye, separ- 
ately and together, with and without 
glasses (bears on amblyopia, on alter- 
nating, on possibility of progress). 

(2) Sometimes measures range of ac- 
commodation; Positive by — sph. and the 
near point of accommodation ; negative by 
-ksph. 

(3) The deviation, whether phoria or 
tropia: A, by inspection (cover test and 
prisms) ; B, by instruments (amblyo- 
scope, and other apparatus). 

(4) Retinal correspondence and pro- 
jection, normal or anomalous. 

(5) Binocular vision analyzed accord- 
ing to the three established grades, 
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(6) Suppression must be investigated 
(very important). 

(7) After determination of the devia- 
tion and fusion status, the amplitudes 
should be measured. 

(8) Psychology; Patient’s grade of 
intelligence, ability to cooperate, to con- 
centrate. Patient’s stage of growth (ma- 
turity) ; need of discipline; planning re- 
wards. Mother : intelligence ; cooperation ; 
possibility of home treatment. 

(9) The case must be analyzed and the 
problem clearly perceived as it exists at 
the present stage. 

(10) Decide on the line of treatment. 
Have something definite in mind as the 
first goal. Work with precision toward the 
needs of the individual. Avoid haphazard 
fumbling. Avoid routine ruts. Avoid 
waste of time on what patient has already 
learned or what he is at present incapable 
of doing. 

There are refinements of diagnosis im- 
portant to the orthoptist but having little 
bearing on the treatment given by the 
ophthalmologist. For example, it is very 
important for the orthoptist to evaluate 
the patient’s intelligence and actual ca- 
pacity for cooperation; can he or, if he 
can, will he look at an object when told 
to ? Some are not old enough to cooperate 
sufficiently to do this, some need disci- 
pline. Is the patient himself, or is his 
mother, capable of carrying out home- 
work? If this is not diagnosed correctly 
much time and futile effort may be ex- 
pended. 

^ There are refinements of diagnosis im- 
portant to the ophthalmologist but having 
little bearing on the treatment given by 
the orthoptist. 

The ophthalmologist may wish to know 
the deviations as measured in the nine car- 
dinal positions of gaze (often spoken of 
as six), though these rarely have any 
bearing on the work of the orthoptist who 
is satisfied to know the deviation in the 


primary position, for distance and near 
and occasionally looking to the right, to 
the left, up, and down. I feel that much 
time is expended on irrelevant, unneces- 
sary (though not uninteresting) measure- 
ments when the orthoptist might be much 
better employed otherwise. 

What may the orthoptist expect of 

THE OPHTHALMOLOGIST? 

The ophihalnvologist should report to 
the orthoptist: 

(1) Findings with the ophthalmo- 
scope, especially those bearing on' ambly- 
opia. 

(2) Visual acuity, with and without 
correction. 

(3) Refraction. 

(4) Deviations, nature and etiology of 
deviations, if known. This is outside but 
close to the field of the orthoptist, who 
is not to be expected to be competent to 
investigate this problem but who may 
profit greatly from information which 
will help in making the prognosis, . help 
her to answer the difficult question : How , 
long will it take to cure this patient? (An 
important theme for research: Why do 
some get well in a few weeks while others, 
who appear similar at the start, take 
months?) 

(5) History of treatment: Occlusion, 
glasses, ortlioptics, operations, Avith de- 
tails. Important inforriiatiori best fur- 
nished by the ophthalmologist rather than 
by the orthoptist by questioning the pa- 
tient or mother. 

(6) Conference or consultation, at 
least by telephone, at different stages of 
.progress. 

(7) Finally, the ophthalmologist, 
should have sound and correct concep- 
tions of the nature of the orthoptist’s 
work. There are still many ophthalmolo- 
gists who cling to the conception that 
disturbances of motility are due funda- 
mentally to “muscle trouble’’ — some mus- 
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cle is weak or some muscle too strong. 
Inevitably they think of tlie orthoptist's 
work as trying to strengthen some weak 
muscle. The teacher of piano playing re- 
quires hours of practice playing scales 
and five-finger exercises, not to strength- 
en the muscles of the fingers and arms. 
The best player is not the one with the 
strongest muscles but the one who has 
the skill to use them. Proper use of the 
eyes is something that can be taught.* 

What should be the relations be- 
tween OPHTHALMOLOGIST AND 
ORTHOPTIST ? 

(1) The ophthalmologist is in charge 
and entitled to dictate. 

(2) Ideally, conference and consulta- 
tion between the two should prevail, since 
each can contribute to solving the prob- 
lems, each knows things the other does 
not know. 

(3) When the ophthalmologist as- 
sumes the role of superiority the best 
way for the orthoptist is to assume the 
role of humility (and pity) but proceed, 
b)’’ deeds and by achievement impossible 
to the ophthalmologist, to show him the 
better way. Do not start by antagonizing 
him, leave him a chance to save his face. 

(4) The ophthalmologist who would 
get the most out of the orthoptist should 
give her a free hand, offering suggestions 
in a friendly way, not in a dictatorial 
way. 

(5) If there are differences of opin- 
ion, an attempt should be made to solve 
them by intelligence and discussion. Noth- 
ing is finally settled until it is correctly 
settled. 

_ Having outlined the duties of the 
orthoptist, one is now prepared to take 
up the question of training or preparation 
of the or thoptist. As in the training of the 

* See paper on “The role of exercises in 
ophthalmology.” Trans. Amer. Acad. Ophth. 
and Otol., 1943. 


ophthalmologist, it will be found that 
since many, very many things will be use- 
ful the chief problem is the relative im- 
portance or value of different subjects. 
Where should the emphasis be placed? 
Time devoted to this must be taken from 
that. 

First of all, it is to be hoped that some 
consideration will be given to aptitude. Is 
the person of a type likely to be success- 
ful as an orthoptist? The mere fact that 
she is fond of children is not enough, this 
might do for a nursery maid. It requires 
a fairly high degree of mental equipment 
plus the training — ^preorthoptic and or- 
thoptic — to make a good orthoptist. Medi- 
ocre intelligence will not shine in orthop- 
tics. 

Training of the orthoptist 

What is the best preparatory (pre- 

ORTH optic) course? 

Training as a nurse, secretary, or lab- 
oratory technician does not offer the best 
basis for orthoptics. But the normal- 
school teacher, or one who has majored 
in psychology at college, or one experi- 
enced in kindergarten work has an ad- 
vantage over even the graduate in op- 
tometr}' or in medicine. 

Essentials of a course in orthoptics 

Anatomy and Embryology. One can 
be a good orthoptist with only a smatter- 
ing of anatomy of the ocular muscles and 
their blood and nerve supply — quite dif- 
ferent from the ophthalmic surgeon. The 
orthoptist needs to know enough about 
the muscles to understand what the sur- 
geon is trying to accomplish by his opera- 
tions and to be able to give him good ad- 
vice regarding operations. Thus she needs 
to know the different types of operation. 
She soon learns who among the surgeons 
get good results. 

Physiology is very important, since 
orthoptics deals with functions and .with 
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reflexes in.particular. A knowledge of the 
physiology of muscle^ of nen'^e is impor- 
tant, also of the reflexes, conditioned re- 
flexes, The secretions and the circulation 
are relatively unimportant. In physiology 
the instruction should be highly selective 
and specialized to fit the need of the 
orthoptist and give her a sound back- 
ground so that she can understand the 
working of the visual organs, their possi- 
bilities, and their limitations. A smattering 
of opfics (less even than that of the 
average ophthalmologist) is sufficient; 
also a smattering of lenses and prisms 
Physiologic optics. Training in this 
subject should include a smattering of 
errors of refraction. The student of or- 
thoptics should know something of ac- 
commodation, especially the near reflex, 
which involves the accommodation, the 
pupil, and convergence. The study of 
visual acuity should comprise foveal 
and peripheral vision; the influence of 
age (infancy) on vision. A knowledge of 
amblyopia, scotoma, suppression of small 
or large area of the retina is recommended. 
Binocular vision, its three grades, should 
be' studied : the states of development in 
m^ncy and childhood ; corresponding 
and disparate points; fusion, motor and 
sensory. 

The field of ocular movements should 
cover; monocular— fixation, reciprocal in- 
nervation; binocular-diplopia, fusion re- 
flex, diplopiaphobia. Ocular muscles never 
work singly; effect of deficiency of a 
single muscle. All of the ocular muscles 
very strong, 100 times as strong as needed 
to move the e 3 ^e. Innervation to ocular 
muscles always equal to both eyes. The 

two eyes act as a single organ, the binocu- 
Jus. 

Psychology is very important, especial- 
ly applied psychology, covering growth 
and maturity; habit formation and con- 
trol; learning (a large chapter) ; atten- 
tion— capacity for concentration— influ- 


ence of age; parents and home life; disci- 
phne-— fears, rewards; application of 
teaching methods to orthoptics, especiallj'’ 
elementary teaching — for example, meth- 
ods of teaching spelling, reading, and so 
on; how to win the patient’s confidence 
and cooperation — for example, by ex- 
plaining the nature of the defects and the 
way the training achieves results and 
some of its limitations, and like factors. 

Parents and intelligent patients are 
eager for such instruction and have a 
right to expect it. If the doctor does not 
give it (and he may not have the time) he 
should welcome the aid of the prthoptist 
in this important but much-neglecled 
work. As a teacher she should be well 
fitted to teach the parents. If people are 
not taught by someone who knows, how 
are they to avoid the specious claims of 
charlatans or even of honest but ignorant 
practitioners? Moreover, patients crave 
understanding of their troubles. They 
wish to know why they are afflicted, what 
the causes are, what the remedies are,’ 
what the outlook will be. It is not eas}' 
to answer these questions when the ques- 
tioner is as ignorant as most of them are. 
Hence some doctors fall back , on easy 
evasions or sweeping generalities or old- 
time popular pathology, 'iThe patient has 
a lazy eye or lazy muscle." Then if the 
orthoptist makes the matteri clearer in 
plain language the patient or the mother 
thinks the orthoptist knows more than the 
ophthalmologist. Perhaps the 3 '^ arc right. 

Practice 

The student should become . familiar 
with: (1) the technique of the use of 
the instruments ; (2) analyzing the visual 
problems; (3) planning treatment . for 
specific problems; (4) discipline; (5) 
handling parents ; (6) home work. It is 
not enough to tell the patient vehat to do 
for example, bar-reading, which is of- 
ten very difficult to accomplish correctly. 
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The influence of age is well illustrated by understanding, (3) complete understand- 
the progress of a child with convergence, ing. Factors are A, his age ; B, his 
He makes fairly good progress until he intelligence; C, his environment (note 
gets down to 10 degrees. There he often the marked change in attitude that comes 
sticks discouragingly. He suppresses in soon after the child begins to go to 
spite of you, but when he learns to read school) ; how to manage motivation (re- 
he can be taught not to suppress and wards, praise, commendation, and the like 
makes rapid progress. as well as punishments) ; D, anatomic 


(7) Reporting to doctors. The orthop- 
tist has duties to satisfy the doctor, the 
parents, the patient. 

The doctor wants to know if this case 
is one orthoptics will cure. He should 
(and would if he were wise) want tlie 
opinion of the orthoptist as to various 
matters of treatment including when to 
operate. He wants the patients to have 
confidence in him, hence the orthoptist 
must be very wary in her frequent con- 
servations with the parents and the pa- 
tients, striving to build up their confidence 
in the doctor, ready with explanations 
as to why operation is done or not done, 
“Trust the doctor, it is his job to decide 
such questions.” “I have seen some splen- 
did results with his cases." “He has had 
great experience in such cases.” Unfor- 
tunately, patients are often keen enough 
to perceive that the doctor knows much 
less about his particular case than the 
orthoptist, who, of course, sees him 10 
times to the doctor’s one. However, some 
doctors prefer an orthoptist who does not 
know- so much. 

The orthoptist’s duties to the parents 
cover: 

(1) Explanation of the problem and 
of the treatment. The parents have more 
frequent contact with the orthoptist, be- 
come less afraid to ask her questions, and 
are very grateful for such information. 
To refuse it could have a bad effect on 
the relations between parent and orthop- 
tist. (2) Instruction in home cooperation. 
V (3) Satisfactory discipline. 

The orthoptist’ s duties to the patient 
call for (1) understanding and (2) more 


situation. 

Summary 

Ophthalmologists, in planning the prop- 
er course of study for an orthoptist, have 
over-emphasized certain parts of such 
subjects as anatomy, optics, some 
branches of physiologic optics ; they have 
under-emphasized some aspects of physi- 
ologic optics, and especially of psycholo- 
gy, the science and art of teaching, the 
behavior of children, the fundamentals 
of learning, of acquiring new habits and 
eliminating old ones. It is easy to see why 
this should have happened since the doc- 
tors naturally stress the subjects they 
know something about and the subjects 
they know from experience are important 
in their own work. Knowing little about 
orthoptics they do not know what to em- 
phasize. 

Far be it from me to belittle the im- 
portance of the basic subjects, I have been 
pleading for them for years. It is the 
relative importance that I am advocating. 
All education involves frequent choices. 
I can take this only if I omit that. Hence 
the crucial decisions are: What can or 
must be omitted? I submit that in the 
training of orthoptists the failures have 
been not in the basic ophthalmic subjects 
but in the basic subjects of psychology, 
the art of teaching, the laws of learning, 
the ways of habit formation of condi- 
tioned reflexes. 

Another thought is that perhaps or- 
thoptics in this countrj' has become in- 
bred and needs crossing with new and 
different ideas to become most fertile. 

520 Commonzvcalih Avenue. 



TREATMENT OF ASTHENOPIA— NONPATHOLOGIC 
AND NONREFRACTIVE IN ORIGIN 

Ralph H. Pino, M.D., and Greta L, Hultin, M.A. 

Detroit 


A certain percentage of patients who 
consult ophthalmologists because of as- 
thenopic symptoms are not relieved by 
glasses or other usual methods. Many of 
these give evidence of nothing that falls 
within the sphere of recognized diagnosis. 

, A study of 12S of these difficult and dis- 
satisfied individuals in our office leads us 
to believe that they manifest asthenopia 
from disturbed muscular coordination 
and/or fusional amplitude too small for 
classification, or spasm from muscles long 
held in restricted positions, passive con- 
gestion, and failure of smooth interaction 
of muscle and tendon, in relationship to 
adjacent tissues. 

In our experience this group of 125 
cases falls in a classification quite inde- 
pendent of the usual disturbances of co- 
ordination such as definite phorias and 
trophias, and they are seemingly all inde- 
pendent of refractive disturbance or in- 
trinsic or surrounding pathologic factors. 
We believe there develops in many people 
a condition that disturbs the smooth, nor- 
mal mechanical relationship of muscle 
and tendon and their coverings of tendon 
sheathes, Tenon’s capsule, and the like, 
which produces various asthenopic symp- 
toms. As muscles of the body generally 
become less pliable arid interact with dis- 
comfort when not normally exercised, so 
the ocular muscles can, by assuming 
rather restricted action during long hours, 
become relatively fixed so that the move- 
ments less frequently required produce 
discomfort, as, for example, discomfort 
of the back muscles after bending over 
an operating table for prolonged periods. 

Patients who do close work for long 
continuous periods sometimes are found 
to have in tlieir eye muscles a condition 


analogous to the aforementioned back- 
ache, These muscles have been held in a 
converged, or other position so long that 
the eyes do not relax for an uncomfort- 
ably long period; or else they become 
comfortably fixed in tliese long-held po- 
sitions and produce discomfort on being 
moved to less usual positions. Symptoms 
of our patients varied from constant or 
frequent headaches in 53 instances, to 
tearing, blurring, twitching, and general 
visual discomfort in the remaining 55 
complete cases studied. 

An occupational survey of the 44 men 
and 64 women patients reveals that 45 
were confined to offices, 27 were students, 
and, of the remainder, ,22 were house- 
wives, 9 were professional people, 3 were 
salesmen, and 3 were employed in fac- 
tories. The age range was from 12 to 54 
years. 

Uncorrected refractive errors and other 
visual irregularities, sinus disease, and 
like affections, which- may be factors in 
asthenopia were ruled out insofar as Jt 
was possible to do so. AH but eight pa- 
tients. attained visual acuity of 20/20 m 
each eye. The exceptions had acuity of at 
least 20/50 in each eye, ' 

A specific' diagnosis of the causes of the 
asthenopia found in this group of cases 
seems to us exceedingly difficult. Some 
of the patients had difficulty in abducting 
or adducting their eyes, hence they might 
be characterized as having “poor duc- 
tions,” or a disproportionate relationship 
between the prism diopters of' conver- 
gence or divergence, low “amplitude of 
divergence and convergence,” or “insuffi* 
cient amplitude of fusion areas.” There 
is a little difficulty here in that too little 
agreement has been found as to defini- 
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tions for these terms. Nor is the relation- 
ship which should exist between factors 
such as abduction and adduction agreed 
upon. It is generally stated, however, that 
a “reasonable amplitude of convergence” 
is necessary /to comfortable vision. We as- 
sume that some of our patients suffer 
from a lack of “reasonable amplitude of 
convergence.” 

Other diagnostic phrases that have also 
been suggested are “minimal binocular 
coordination,” "disturbed binocular co- 
ordination,” and “insufficient fusion 
span.” But here again we find ourselves 
at a loss for lack of standards for measur- 
ing purposes. 

We reach our decision as to the needs 
of tlie patient without benefit of special 
vocabulary. Our “technique” is most 
easily illustrated by a few examples. 

A patient seated before the Synopto- 
phore cannot hold' two unlike figures 
superimposed at or near his phoria point. 
When he attempts to use his eyes simul- 
taneously his fixation is poor. Asked to 
fuse identical objects he suppresses either 
alternately or monocularly. If “print 
jumps and blurs before the eyes after a 
short period of -reading” and if headache 
develops in spite of refractive correction 
and other visual procedure, we try a series 
of exercises. Some persons suppress con- 
stantly when a load is put on, thus 
eliminating the necessity of coordination. 

Another patient has no difficulty hold- 
ing his eyes steady, but although he can 
abduct and adduct for what seems a rea- 
sonable degree he does so only with great 
effort and fatigue. His eyestrain if not 
otherwise relieved is frequently overcome 
witli carefully administered exercises. 
Take such a patient s muscle balance with 
the phoropter and he may seem normal in 
the usual hurried examination, but hold 
him to it and he may manifest consider- 
- able muscular difficulty. 

A third patient has difficulty adjusting 
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accommodation and convergence quickly 
from one distance to another. He sees 
acutely after going tlirough a period of 
conscious adjustment during which ob- 
jects are blurred and occasionally double. 
A few exercises may make this adjust- 
ment more normal and comfortable. 

As may be expected, a fair proportion 
of the cases classify themselves ratlier 
readily as convergence-insufficiency or 
-excess, or divergence-insufficiency or 
-excess problems. However, original 
phorias were normal in 80 instances, 15 
patients were exophoric, and 13 were 
esophoric. No trophias were included. 
Original “duction” findings were poor in 
79 instances, fair in 26 instances, and 4 
patients had excellent ductions before be- 
ginning exercises. All but one patient had' 
stereopsis, altliough witli 13 patients this 
was of a very low grade. 

At the conclusion of remedial exercises, 
phorias were found to be essentially un- 
changed. Improvement in “ductions” 
varied from 5 to 25 prism diopters. How- 
ever, the conclusion that this improve- 
ment brought comfort does not, except in 
a few cases, seem warranted. 

It is generally acknowledged that the 
ability to compensate for or to ignore 
weaknesses varies markedly.- in persons, 
and it is not far-fetched to assume, that a 
systematic exercising of the various ocu- 
lar muscles may result- in a general im- 
provement in the mobility of the eye mus- 
cles to the extent that the specific difficul- 
ty, if not incidentally corrected, may be 
more easily overcome. 

We subjected each of these patients to 
a series of orthoptic exercises designed to 
correct the particular types of weaknesses 
toward which each showed a tendency 
and/or in general just to limber up the 
muscles and improve circulation. Many 
of the' patients received base-in and base- 
' out exercises sometimes combined with 
accommodation, alternation, or rotational 
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exercises. Some were given exercises es- 
pecially designed to stimulate fusion by 
the foveal area ; others received binocular 
peripheral stimulation. Exercises were 
given at both near and far points. Most 
of the work was done with a Rotoscope 
supplemented with the Synoptophore, the 
Tele-trainer and the Junior Metronoscope 
with prism attachment. The exercise pe- 
riod varied from IS to 25 minutes, de- 
pending upon the type of exercise given. 
A trained technician remained constantly 
with each patient during an exercise. W e 
believe constant, intelligent direction to 
be essential to effective orthoptics, par- 
ticularly when it is desired to give a mini- 
mum number of exercises. 

The number of exercises given to the 
patients varied from 3 to 21. However, 
the optimum number seemed to be 6 ex- 
ercises, the first 4 being given bi-weekly, 
the last 2 at intervals of a week. 

Home exercises were prescribed for 
two thirds of the patients. In seven in- 
stances these were the conventional stere- 
oscope exercises. The other two exercises 
used were the well-known finger-to-nose 
convergence exercises and an equally sim- 
ple divergence device familiar to our pa- 
tients as the “thumb exercise.” 

Since this “thumb exercise” is flexible, 
simple to teach, and amazingly effective 
as a “relaxing” device, a brief description 
. of it seems warranted. To perform the ex- 
ercise, hold up the right thumb, 13 inches 
in front with good illumination at the 
back. Looking through to infinity will 
produce physiologic diplopia and two 
thumbs are seen out of focus. Now ar- 
range the left thumb beside, parallel, and 
level 65 mm. from the first. Four thumbs 
will be seen with a little practice ; one can 
fuse the middle two thumbs and by as- 
symetric stereopsis project a third thumb. 
To exercise the lateral recti, gradually 
separate the two thumbs until the middle 
thumb is distorted against effort. The il- 


lusion will be aided and fixation stimu- 
lated if a spot is marked on each thumb 
nail with India ink about 2 mm. lateral to 
the midline. This spot will then appear to 
stand out in relief an inch closer than the 
thumb nail. Patients to whom this exer- 
cise is prescribed usually perform it sev- 
eral times a da)'- for periods not exceeding 
one minute. 

Relief from asthenopia was complete 
and thus far permanent (the program was 
begun two years ago) as concerns 108 of 
this group of patients. In several in- 
stances comfort followed many years of 
headaches and visual fatigue, in spite of 
glasses and other usual therapeutic pro- 
cedures. 

Of the 125 cases included in the study, 
17 patients did not respond satisfactorily 
to remedial exercises. Various factors 
such as poor cooperation, absence from 
treatments, and illness were present in 
these instances and may have contributed 
to the lack of success. 

As massage may give much I’elief in 
general to congested, stiff, and painful 
muscles anywhere in the body, so the or- 
thoptic department of any ophthalmolo- 
gist’s praHice can serve ■ in addition a 
most helpful purpose over and above tlie 
more definite procedures for which sudi 
exercises are more commonly used. 

Summary 

A study was made of 125 cases of 
asthenopia in patients who were not re- 
lieved by glasses or other means. Tins 
group did not consist of those with def- 
inite muscular difficulties, such as definite 
convergence insufficiency and the 
but rather those who, for no apparent rea- 
son, had difficulty in doing sustained close 
work. The ages ranged from 12 to 54 
years, with a mean age of 28. There were 
44 men and 64 women in the completed 
cases; 27 were students, and of the re- 
maining 37, 22 were housewives, 9 pro- 
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fessional people, 3 were salesmen, and 3 
were employed in factories. 

The vision in all but eight patients was 
20/20 O.U., the others having at least 
20/50 O.U. Orthoptic exercises varying 
from 3 to 21 sessions were given with the 
Synoptophore or other orthoptic instru- 
ments. Seventeen of the 125 failed to re- 
spond satisfactorily to remedial exercises. 
Poor cooperation and failure to take the 
optimum number of exercises, which was 


-found to be six, may have been contribut- 
ing factors. 

It is tliought that as massage may give 
much relief in general to congested, stiff, 
painful muscles an}nvhcre in the body, so 
the orthoptic department in any ophthal- 
mologist’s office can serve in addition a 
most helpful purpose over and above the 
more definite procedures for which such 
exercises are more commonly used. 

208 David Whitney Building. 


NOTES, CASES, 

CAVERNOUS-SINUS THROMBO- 
SIS WITH RECOVERY 

Report of a case 

A. C. Goetzman, Major (mc), A.U.S. 
AND R. Friedman, Lieut, (mc), A.U.S. 

Camp Biitner, North Carolina 
A soldier, 20 years old, was admitted 
to the Station Hospital on' April 30, 1943, 
complaining of swelling of the nose and 
face, chills, and fever. Four days pre- 
viously he had first noticed a small, red, 
painful swelling on the tip of his nose. 
This progressively increased to involve 
the upper half of the face at the time of 
hospitalization. Two days prior to ad- 
mission he had had a shaking chill of 
30 minutes’ duration. Except for a mild 
sunburn no history of previous trauma 
or infection could be obtained. 

Initial examination showed an acutely 
ill jmung, white, male complaining of 
painful swelling of the nose and face, the 
upper half of which was swollen, red, 
and tender. Although there was edema of 
the lids the eyes could be opened volun- 
tarily, and there was no proptosis. The 
conjunctiva of the globes was moderately 
injected but not edematous. The pupils 
were round, equal, and reacted to light 
and accommodation. The eyegrounds ap- 
peared to be normal. Breathing was par- 
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tially obstructed by the swollen nostrils, 
from which exuded a small amount of 
serous discharge. The neck was not rigid. 
Petechiae and rash were both absent. 
Physical examination was otherwise nega- 
tive. His temperature was 104.2°F., tlie 
pulse rate 122, and respirations 34 per 
minute. The white-blood-cell count was 
13,200, with 92 percent polymorphonu- 
clears. 

A diagnosis of cellulitis of the face 
originating from a lesion on the nose was 
made. 

A blood culture was taken on the first 
day and 5 gm. of sodium sulfadiazine in 
distilled water administered intravenous- 
ly. Sulfadiazine — 2 gm. every four hours 
— was given orally. Continuous wet boric- 
acid dressings were applied locally. 

The next day chemosis appeared and 
the edema of the lids became more 
marked. By the fourth day it was appar- 
ent that a bilateral cavernous-sinus throm- 
bosis had developed. At this time the lids 
were so swollen that they could no longer 
be opened, and the ocular conjunctiva pro- 
jected between the lids. Both eyes were 
proptosed and immobile. The supraor- 
bital and palpebral vessds were markedly 
dilated. Fundus examination revealed en- 
gorged and tortuous veins. The optic discs 
were still well defined, with moderately 
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deep physiologic cupping. There were no, 
retinal hemorrhages nor edema. Thick 
yellow pus was draining from three open- 
ings on the nose. The blood culture taken 
on the day of admission was reported 
positive for Staphylococcus aureus hae- 
molyticus on May 3d, and sulfatliiazole — 
2 gm. every six hours — was substituted 
for sulfadiazine. The patient became irra- 
tional and his temperature remained ele- 
vated. A white-blood-cell count of 20,000 
was recorded at this time. 

On the sixth day the patient was given 
a whole-blood transfusion (500 c.c. cit- 
rated) . On the following day the swelling 
and induration has spread to the right 
mandible. Much of the ocular conjunctiva 
projected between the lids; drying was 
prevented by the use of a bland ointment 
and constant wet boric-acid dressings. 
On the same day he received 60,000 units 
of staphylococcus antitoxin (Lederle) in- 
travenously and 40,000 on the following 
day. Twenty-four hours after the admin- 
istration of the first of these treatments the 
patient's mental state improved and the 
temperature dropped to 101.4°F. From 
this day improvement was steady, with 
rapid recession of the facial edema. On 
the sixteenth day the dosage of sulfathia- 
. zole was reduced to 1 gm. every six hours 
and was discontinued three days later, 
after four days had passed in which the 
temperature was normal. The results of 
examination were now negative except for 
a residual distention of the palpebral ves- 
sels, which continued to improve, but was 
' still present at the time of discharge on 
June 26, 1943. Vision was 20/20 in each 
eye, and the results of a fundus examina- 
tion negative. Except for an occasional 
headache, the patient had no symptoms 
during convalescence. 

Summary 

A case has been presented of a 20-year- 
old soldier who developed cavernous- 


sinus thrombosis secondary to a pustule 
on the nose. Blood culture was positive 
for Staphylococcus aureus haemolyticus. 
During the first three days of hospitaliza- 
tion he received 5 gm. of sodium sulfa- 
diazine intravenously and 36 gm. of sulfa- 
diazine orally. After receiving the report 
on the blood culture sulfatliiazole was 
substituted for sulfadiazine, and of this 
he received 116 gm. over a 16-day period. 

The first signs of improvement ap- 
peared on the eighth day, 24 hours after 
an intravenous injection of 60,000 units 
of staphylococcus antitoxin. This was re- 
peated with 40,000 units on the following 
day. The patient’s condition, which had 
been critical up to this point, rapidly im- 
proved, so that at the time of discharge,- 
on June 26, 1943, he showed only a mild 
residual distention of the palpebral ves- 
sels. 

In view of the rapid improvement fol- 
lowing the use of antitoxin one is tempted 
to attribute much of the'good results to 
this therapy. Whether or not a favorable 
outcome would have been obtained if 
sulfonamides had not been used in con- 
junction with the antitoxin is uncertain. 
In such a critical condition one is prone 
to run the gamut , of treatment and in so 
doing lose the ability to assess the value, 
individually, of the medications used. 

Station Hospital. 

BINASAL HEMIANOPIA 
Irwin E. Gaynon 
Lt. (MC), A.U.S. 

Binasal hemianopia is that condition 
in which the nasal half of each field hits 
no light perception. This type of field is 
rare, and is seldom of perfect bilateral 
division. 

Frequency 

Von Graefe (1858) described one case 
which he considered to be due to the 
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bizarre effects of a bilateral lesion of the reported a case with acoustic neurorna 
occipital lobes. Mooren (1867) recorded of the cerebellopontine angle. Loryenstem 
one Case as the result of hysteria. Daae (1935) reported a case with optic-nerve 
(1869) reported six cases associated witli atrophy due to pressure of atheroma of 
optic atrophy in the same family which the carotid arteries. Duncan ( 1936) pre- 
was considered to be an abiotrophy, sented two cases of intracranial tumor 


Rnapp in 1873 reported one case which 
he attributed to pressure of the sclerosed 
carotids bn the optic chiasm, in a case of 
generalized arteriosclerosis. Herschel 
(1883) reported one case with bilateral 
optic atrophy. He believed the patient to 
have had symmetrical hemorrhages in the 
occipital lobes, Henschen’s case (1890) 
revealed a gumma surrounding the optic 
chiasma. In the same year Von Graefe 
wrote of a case caused by a gumma ex- 
tending from the base of the brain to the 
optic foramen. Lang and Beevor (1894) 
cited a case due to tabes dorsalis in which 
the nasal defect was attributed to selective 
optic atrophy. Rakowicz (1895) reported 
one case with optic atrophy of unknown 
origin. Bull also reported a case in that 
year with optic atrophy. Fridenburg 
(1896) cites an instance in which binasal 
hemianopia occurred 18 months after a 
man had been struck on his head. Burnett 
(1900) reported a case following a fall 
on the head. Eskridge, Schmidt and Weg- 
ner, and Veasey (1897) each reported a 
case with papilledema due to brain tumor. 
Coppez (1911) considered his case to 
be due to thrombi in both occipital lobes 
following cardio-renal disease. Cushing 
and Walker (1912) cited a case in Leber's 
disease. They also found that 17 out of 
300 patients with intracranial neoplasm 
showed hemianopic defects with a tenden- 
cy toward binasal blindness and all fol- 
lowed a far-advanced consecutive optic 
atrophy. They also presented one case 
due to pressure of sclerosed carotids. 
Heed and Price (1914) described one 
case due to tabes dorsalis. Hartman 
(1933) found his case to be due to post- 
hemorrhagic blindness. Banduin (1934) 


with optic atrophy (1) right cerebral 
hemisphere; (2) left frontal lobe; and 
one case of congenital lues with bi- 
nasal hemianopia. Rouquier and Gaults's 
(1937) case was due to a probable arach- 
noiditis. Torkildsen’s case (1938) was 
caused by a meningioma of the posterior 
cranial fossa. 

Etiology 

From the data presented in the litera- 
ture, the following etiologic factors have 
been collected: (1) The most common 
cause is distension of the third ventricle 
by intracranial tumor with resultant pres- 
sure upon the optic nerve by tlie circle 
‘of Willis. (2) The optic atrophy itself 
may be a Cause. This may be considered 
under: (a) tabes dorsalis, and quoting 
from Fuchs “We must assume that the 
tabetic degeneration, as a rule seated in 
the optic nerve may locate itself farther 
back in the chiasma;'' (b) idiopathy; (c) 
Leber’s disease; (d) trauma; (3) syphi- 
lis; (4) pressure on the lateral fibers of 
the chiasma by thickened arteriosclerotic 
internal carotids; (5) hysteria. - 

It might be noted that the lesions, as- 
cribed to a central origin, were not studied 
post mortem. 

Case report » 

R. P., a white boy, aged 13 years was- 
first seen at the Children’s Hospital (Chi- 
cago) on May 9, 1934, suffering from an 
acute right mastoiditis and a Streptococ- 
cus viridans septicemia. Ocular examina^ 
tion at this time was considered negative. 
A simple mastoidectomy was performed 
on May 19, 1934; the patient developed a 
lateral-sinus thrombosis on May 23, 1934. 
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The jugular vein was ligated and the clot 
removed. The postoperative course was 
extremely septic, with recovery two 
months from onset. A bilateral optic 
atrophy was discovered on June 18, 1935, 
while the patient was being treated in 
the endocrine clinic for obesity and a 
probable Lawrence-Moon-Biedl syn- 
drome. X-ray report of skull on July 23, 
1935, showed no evidence of brain dis- 
ease but a slightly larger than normal 
sella. On August 7 , 1935, a divergent 



Fig. 1 (Gaynon). Visual field, showing the 
field for red cross-hatched. 


strabismus was first noticed. All labora- 
tory tests on spinal fluid and blood reacted 
negatively. Vision had been ' stationary 
for the past four years : O.D., 20/100 ; 
O.S., 20/200, with correction. 

The father had died of nephritis at 
the age of 42 years; the mother had 
syphilis.' 

The patient was again examined on 
September 24, 1941, when the present 
defect was discovered. Physical examina- 
tion revealed an intelligent, fairly obese 
youth of 13 years, whose only complaint 
was poor vision. Positive findings were 
mastoid scar, scar over right jugular vein, 
and tonsillectomy. 

Ocular examination. Vision O.D., was 
16/200, corrected to 20/200; O.S., 

20/70+1, unimproved by correction. 

Refraction. Vision O.D. with a 
+0.50D. sph. =0= l.OOD. cyl. ax. 90° was 
20/100; O.S. with a + l.OOD. sph. O 
0.75D. cyl. ax. 90° was 20/70. 

Both lids were normal. The conjunc- 
tiva was slightly injected, the anterior 


chamber of normal depth! The irides were 
blue, the pupils equal, reacting to light and 
accommodation and consensually. The 
optic discs were round, not elevated, pale 
white in color; their margins fairly dis- 
tinct; the cribriform markings were not 
seen. The retinal vessels appeared to be 
normal. The macula seemed to be ele- 
vated. Tension (Schiotz) was O.D. 19 
mm. Hg; O.S. 19 mm..Hg. 

Blood tests showed : Wassermann re- 
action, negative ; red blood cells, 5,440,- 
000 ; white blood cells, 6,400 ; hemoglobin, 
13.2 mg. Pol)nnorphonuclear cells, 40; 
eosinophiles, 3; lymphocytes, 49; mono- 
cytes, 8. 

On October 6, 1941, the spinal fluid 
was clear, the pressure 200 mm.; the 
cell count, negative ; Pandy test, 0 ; pro- 
tein, 13.6 mg.; the Wassermann reaction, 
negative. 

Glucose tolerance test 
100 mg. glucose given. 


Fasivig Blood Urine 

. . 108 0 

0.5 hr. 145 trace 

1 hr. 135 0 

2 hr. 139 0 

3 hr. 135 ^ 0 



Fig. 2 
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The X-ray report, stated, as of October 
4, 1941'; "The stereoscopic X-ray ex- 
amination of the skull of R. F. shows the 
sella to be shallow, but the clinoids and its 
floor are smooth. No abnormal calcifica- 
tions are seen. The cranial bones and 
brain areas appear negative. 

Ventriculogram reveals an atrophy at 
the chiasma. Hence, the lesion is due to 
a probable old healed arachnoiditis.” 
Visual fields are seen in figures 1 and 2. 

Summary 

A brief review of the literature is 
given. An additional case is presented, 
due to a probable arachnoiditis at the 
chiasma. 

ANTERIOR-CHAMBER IRRIGA- 
TION WITH SULFADIAZINE 

Joseph Laval, M.D. 

New York 

The publication of the successful use 
of sulfanilamide in the anterior segment 
of the globe by Igersheimer (this Jour- 
nal, 1943, V. 26, p. 1045) prompted me 
to report the following case. 

Mrs. R. S., aged 60 years, a housewife, 
was admitted to the Mt. Sinai Hospital 
on September 10, 1943, for a cataract 
extraction following a preliminary iridec- 
tomy that had been performed in July. 
She was extremely myopic and mildly 
diabetic. 

On the operating table an unusual com- 
plication arose. The episcleral-limbal su- 
ture which I use had been put in place, 
and the Graefe section had been per- 
formed, when suddenly the patient vom- 
ited. Before the speculum could be re- 
moved a good deal of the vomitus en- 
tered the cul-de-sac of the eye undergoing 
operation. The suture was drawn snugly 
and the lids were closed until the pa- 
tient had freed herself of the gastric con- 
tents. Then the field was again prepared 
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sterile and the eyelids opened. The vom- 
ited material was flushed from the cul-de- 
sac with saline solution. 

It is considered that the gastric contents 
are sterile in the absence of achlorhydria 
but I was fearful of a possible infection 
even though I had good reason to know 
that the patient had a normal gastric acidi- 
ty. Accordingly, a vial of 25-percent sodi- 
um sulfadiazine for intravenous use was 
opened and diluted with physiologic saline 
to 10-percent strength. A small 2-c.c. hy- 
podermic syringe was filled with the 10- 
percent sodium sulfadiazine and a hypo- 
dermic needle was attached. The needle 
was inserted into the anterior chamber 
and the latter was irrigated. The irriga- 
tion was repeated twice and then the cul- 
de-sac was flushed thoroughly with rhore 
of the 10-percent sodium sulfadiazine. 
Following this the cataract extraction 
was performed without any further com- 
plications. The patient was given 15 
grains of sulfadiazine by mouth five times 
daily for the first two postoperative days. 
Healing and convalescence were entirely 
uneventful. There was no undue reaction 
at any time. 

Apparently the anterior segment of the 
globe can well tolerate 10-percent sodium 
sulfadiazine, and irrigation with this 
chemical is nonirritating. Whether it pre- 
vented an infection in this case is ques- 
tionable, but the point is that the use of 
a 10-percent solution of sodium sulfa- 
diazine is safe and entirely innocuous. 
136 East Sixty-fourth Street. 

EYES FROM AUTOPSIES* 

Samuel Gartner, M.D., 
Virginia Lubkin, M.D. 

Netv York 

We have been fortunate in obtaining 
permission for a great many autopsies 

♦From the ophthalmologic service of 
Montefiore Hospital. 
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which enabled us to remove the eyes. 
Most of them are removed through 
the conventional method of placing a 
speculum between the lids and enucleat- 
ing the globe. If the autopsy includes the 





Fig. 1 (Gartner and Lubkin). Top view of 
base of skull. O, roof of orbit, which is re- 
moved. 

brain, we have found it preferable to 
remove the eyes by the transcranial route, 
following the method Lambert^ used. 
Figure 1 shows the roof of the orbit that 
is chiseled off, and through it the eye and 
the orbital contents are removed as one 
mass. The entire block of tissue is fixed 
and sectioned. Large slides are made that 
show the eye with a long section of optic 
nerve, the extraocular muscles in sitn, 
and orbital vessels and nerves in their 
normal relationship, as in figure 2. 

Great care must be taken to make the 
bodies presentable for burial, so glass 
eyes which match the original ones are 
placed in the sockets. Occasional embar- 


rassment has been caused when the glass 
eye slipped out of position. 

The following technique was developed 
to prevent such accidents. After enuclea- 
tion, a wad of cotton, soaked in fonnalin, 
is inserted in the orbit to occupy the space 
of the globe. This hardens the tissues and 
forms a good support for the prosthesis. 
The glass eye is inserted and sutured into 
position so that it cannot move. The lids 
are closed, and then a large piece of cot- 
ton, saturated with formalin, is applied 
against the closed lids for a few minutes. 
The lids become quite rigid, so that they 
stay closed, and can be opened only to a 
small extent. A concealed intermarginal 
suture is occasionally used as an addi- 
tional precaution. 

In one method of attaching the sutures 
to the glass eye, holes were bored near 
the nasal and temporal ends with a dental 
drill. Once they were so prepared, they 
were satisfactory. However, we broke 
several eyes while drilling, and found 
the process tedious. 

The method we now use is to apply 
the middle of a double-arm suture to the 
nasal and another to the temporal ends 
of the gla^s eye and fasten them in place 



Fig. 2 (Gartner and Lubkin). Section of ey^ 
and orbital contents. 
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with Canada balsam. There are other 
adhesive substances which would do as 
well, provided they were not soluble in 
water and not affected by formalin. 

A large curved needle is threaded on 
each end of the suture and carried 
through the tissues at the inner and outer 
canthus and tied inside the lids. This 
holds' the eye securely and makes a very 
satisfactory appearance. 

Reference 

’Lambert, R. K. Significant structural features of the ocular circulation. Jour. Amer. Med. 
Assoc., 1940, V. 114, p. 1802. 



Fig. 3 (Gartner and Lubkin). Glass eyes 
prepared for autopsies. A, suture holes drilled 
in sides of eyes. B, sutures fastened to eye 
^Yith Canada balsam. 


REFRACTION CLINIC* 

Discussion by Dr. Albert E. Sloane'1 
Boston 

'A white woman, 55 years of age, be- 
came aware of poor vision in the right 
eye five months ago. She was told that 
she had retinal hemorrhages.' Yesterday 
she was seen by another doctor who re- 
ported that both eyes show no evidence of 
pathologic change and advised that her 
refraction be tested. The patient com- 
plained primarily of ocular discomfort 
and blurred vision, especially when read- 
ing, following the onset of the “hemor- 
rhages.” Her present glasses are one year 
old and check to within 0.25D. of the find- 
ings as follows: She was wearing, right 
eye -1'4.2SD. sph. =0= — .50D. cyl. ax. 
90° ; left eye +4.50D. sph. add +2.25D. 
sph. 

Examination 

Examination revealed; vision O.D. 
20/200 ; with a -fid.SOD. sph. =0= — .50D. 
cyl. ax. 90° it was 20/50 “slow” (patient 
notes m etamorphopsia) . O.S. 20/200; 

* From the House Officers’ Teaching Qinic, 
Massachusetts Eye and Ear Infirmary, 
t Director of Department of Refraction. 


with a -b4.50D. sph. it was 20/20, add 
+2.50D. sph. for reading Well’s no. 1. 
Pinhole disc over the right eye eliminated 
metamorphopsia but did not improve 
vision above 20/50. 

Induced phoria. Vertical orthophoria. 
Distance 3'^ esophoria ; near 2'^ exophoria. 
O.D. was the dominant eye. 

During the examination this feature 
was noted: The vision was much better 
subjectively when the right eye was oc- 
cluded, but immedfately became uncom- 
fortable and less clear when both eyes 
were open. Similarly, with the near glass, 
the patient had no difficulty reading 
Well’s no. 1 type (fine Bible print), 
whereas with both eyes open the same 
type was barely legible and not comfort- 
ably so. 

Discussion 

The symptoms usually can be explained 
in two ways. First, a problem in refrac- 
tion, or, secondly, a problem in binocu- 
larity. In the first instance refraction can 
immediately be eliminated as the cause of 
her symptoms since the findings do not 
essentially differ from the glasses worn. 
The problem of binocularity may be fur- 
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ther subdivided as (1) a disturbing 
heterophoria ; (2) aniseikonia. Examina- 
tion revealed 3D. of esophoria for dis- 
tance, 2D. of exophoria at near, which is 
well within normal limits and very likely 
does not in any way contribute to the 
symptoms. 

The problem of aniseikonia is not so 
easily dismissed. This could not be the 
usual type of aniseikonia because, if it 
were, the symptoms would be present for 
a long time, the refractive errors might 
be expected to vary in both eyes, and vi- 
sion would more likely be somewhat 
similar in the two eyes. 

The patient read 20/50 “slowly.” This 
indicates that 20/50 vision was possible 
through studying the letters and probably 
also that 20/70, while legible, was prob- 
ably read hesitatingly and “slowly.” The 
fact that metamorphopsia was also pres- 
ent suggests an explanation of the ac- 
quired aniseikonia. Metamorphopsia, 
when present in regard to letters, usually 
indicates an irregularity in the plane of 
the retina in the macular area, so that one 
is getting a distorted image that is com- 
parable to the distorting effect of an ir- 
regularity in the surface of a mirror. The 
pinhole, by obstructing some of this area 
and thus removing interference, tends to 
diminish the distortion of letters. But the 
fact that vision does not come up to 
normal indicates that there is not only an 
irregularity of the surface, but also, that 
there is some damage to the retina. In 
this way one understands that an anisei- 
konia of an irregular type has been pro- 
duced which is, in turn, producing bin- 
ocular discomfort. This is particularly 
distressing to the patient for two reasons. 
First, a well-developed fusion sense does 
allow easy suspension of vision in this 
eye, and, secondly, the affected eye is her 
dominant eye. Thus, she is more dis- 
turbed than if it were the nondominant 


eye that was affected. This may be com- 
pared to the embarrassment of a right- 
handed person who is suddenly .required 
to use his left hand for precise work. 

Therefore, the visual examination sug- 
gested some retinal pathologic change. 
It was found that the macular area 
showed an absence of the reflex and a 
peculiar marking of many irregular, small, 
3 '-ellowish areas which ordinarily are in- 
cluded under the general head of macular 
degeneration. 

Diagnosis 

Macular changes, retina, right eye, pro- 
ducing metamorphopsia with binocular 
discomfort. 

Solution 

All of these cases eventually are freed 
of symptoms through either of, or the 
combination of,' two mechanisms: (1) 
the development of a compensatory sus- 
penopsia in the affected eye, removing 
the interference to binocular vision from 
its 'distorted image; (2) a diminution in 
the amount of metamorphopsia as the 
pathologic process resolves. 

Treatment 

Explain to the patient the. cause of his 
discomfort. He may occlude the affected 
eye when reading (usually with the 
hand), since it is usually during reading 
that symptoms are really distressing; fof 
the metamorphopsia is disturbing- in pre- 
cise imaging but is not noticeable when 
looking at gross objects. 

Questions 

House Officer: How did you determine 
that the right eye was the dominant eye? 

Dr. Sloane : There are many tests. The 
one I used in this case was to have the 
patient make a circle with the first finger 
and thumb of both hands. The person 
then sighted the muscle light through this 
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circle. Then, by noting which eye was 
looking through the circle, the dominant 
eye was determined. 

H. O.; Would the 20/50 vision, O.D., 
without the metamorphopsia give inter- 
ference to the O.S. with its 20/20 vision 
-SO as to produce symptoms? 


Dr. S.: Yes, the difference in visual- 
accuity in two eyes which have so re- 
cently seen equally will tend to produce 
symptoms, and the metamorphopsia seems 
to cause more disturbing symptoms par- 
ticularly at near. 

243 Charles Street. 
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COLLEGE OF PHYSICIANS OF 
PHILADELPHIA 

Section on ophthalmology 

December 17, 1942 

Dr. Alfred Cowan, chairman 

Edward Jackson, founder of the sec- 
tion 

Dr. Burton Chance delivered a 
memoir on this subject which was pub- 
lished in this Journal (January, 1943). 

Memoir of Luther C. Peter, M.D. 

Dr. Edmund B. Spaeth presented this 
tribute, which will be published else- 
where. 

Memoir of William T. Shoemaker, 

M.D. 

Dr. William Zentmayer presented a 
paper on this subject which will be pub- 
lished elsewhere. 

Lipaemia retinalis 

Dr. M. Luther Kauffman presented 
two cases of lipaemia retinalis, both 
showing interesting and somewhat un- 
usual findings. The first was not in a 
diabetic patient and was the third such 
case reported. This patient had suffered 
from chronic alcoholism for about two 
years, and also had had attacks of acute 
gastritis and vascular hypertension. In 


the second case there were marked 
changes in the walls of the retinal vessels 
and severe retinosis complicating the dia- 
betes. 

Neither patient was in coma on admis- 
sion. If any acidosis was present in 
either patient it was not revealed by the 
carbon-dioxide combining power of the 
blood or by the urinalysis ; pH of the 
blood was not determined. 

The reason for lipemia becoming vis- 
ible in the retinal blood vessels naturally 
depended to some extent on the lipoid 
content of the blood. Dr. Kaufmann sug- 
gested that another factor might be the 
size of the lipoid particles, which become 
larger in the presence of chemical or 
electrolytic imbalance. The increase in 
the size of the particles would make the 
lipoids more easily visible through the 
vessel walls. The particles in an emulsion 
tend to coalesce and become larger in 
anything but the optimum medium for 
that emulsion. 

Discussion. Dr, Eunice L. Stockwell 
reported a case of lipaemia retinalis seen 
several months ago. The patient was a 
41-year-old man who was admitted to 
the hospital with a typical history of 
diabetes mellitus of four months’ dura- 
tion. He had had no insulin before his 
admission. Dr. Stockwell saw him on the 
day of his admission. His blood sugar 
was 301 and the blood cholesterol was 
1,456; his carbon-dioxide volume was 60 
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percent. The fundus in each eye showed 
the typical picture of lipaemia- retinalis, 
the veins being full, cream-colored in ap- 
pearance, and white in the terminal 
branches. The arteries were flat and rib- 
bonlike, and approached the veins in size 
and color. 

The patient was placed on insulin that 
day and the following day the typical 
picture of lipaemia retinalis disappeared. 
Although the veins and arteries were still 
slightly pale and the blood cholesterol was 
1,401, the vessels returned to normal 
color. 

Dr. Alexander G. Fewell congratulated 
Dr. Kauffman for picking up a case of 
lipaemia retinalis in a nondiabetic. He 
said he had seen only two cases of 
lipaemia retinalis. He thought the condi- 
tion was much more common than 
reported. The case reported by Dr. Stock- 
well was a typical case of lipaemia ret- 
inalis, but the retinal picture entirely 
disappeared within 48 hours. 

Very little had been added to Heyl’s 
original ophthalmologic observation in 
1886. With two exceptions, all previously 
reported cases had been in diabetics. One 
exception was the case reported by Wag- 
ner in 1922. The patient was a nine-year- 
old boy who had undergone radium treat- 
ment for leukemia. The other was that 
of a poorly nourished child, aged one 
year, with an associated xanthomatosis 
and enlargement of the spleen. In nearly 
all of the reported cases there had been 
an associated acidosis, and, in quite a 
number, xanthomatosis. The acidosis in 
these cases was usually severe and of 
short duration, but it might extend over 
a long period of time and be compara- 
tively mild, as repo'rted in McKee’s last 
case. In only a few instances had there 
been a careful chemical analysis of the 
blood with studies of the various blood 
lipoids. In general terms, it might be 
stated that lipaemia retinalis appeared 
when the value of the blood fat rose 
above 3.5 percent and disappeared when 


it fell below. 2.5 percent. 

It had been suggested before that lipae- 
mia retinalis was due .to some condi- 
tion other than the total amount of fat 
in the blood. This must be true, for a 
number of cases had been reported in 
which the fat content of the blood was 
high but no lipaemia retinalis was pres- 
ent. Before the discovery of insulin, 
practically all diabetic patients who de- 
veloped lipaemia retinalis died in diabetic 
coma, but now with insulin these pa- 
tients might live for many years. 

Dr. I. S. Tassman asked Dr. Kauff- 
man if he. knew of any relationship be- 
tween lipaemia retinalis and the white- 
cell count in these cases, especially since 
one case was reported by Wagner as 
occurring in leukemia. This brought up 
the question of whether tlie white count 
might have some relationship to the oc- 
currence of lipaemia retinalis. 

The other condition, such as xanthoma- 
tosis, was understandable because most of 
such cases were associated with diabetes, 
particularly those that occurred in young 
children in the form of the Schfiller- 
Christian disease, which was a disease 
of the lipoid metabolism. 

Dr. M. Luther Kauffman, in closing, 
thanked the discussers for their contri- 
butions. Concerning acidosis he pointed 
out that even though the urine and all 
other findings were normal, the chemists 
showed that it was impossible to say an 
acidosis did not exist unless pH deter- 
mination of the blood was made. This 
was called an uncompensated acidosis. 

As Dr. A. Fewell pointed out, these 
cases might be much more common than 
the literature indicated. The way to dis- 
cover them was to examine ophthalmo- 
logically everybody admitted to the medi- 
cal service of the hospital. The ratio of 
phospholipins to total fat was a point 
to be considered in causing lipemia to be- 
come visible in, the retinal vessels. It 
might also have an effect on die electro- 
lytic balance. The chemists pointed out 
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that any change in the electrolytic baltihce 
would have a tendency to make these fat 
particles coalesce. 

His male patient had a leukocyte count 
below 9,000 at all times. The girl’s count 
ranged from 8,000 to 16,000 but she had 
had frequent infections. He did not be- 
lieve that the leukocyte count was a factor 
in lipemia. 

An unusual case of birth injury of 

THE EYE 

■ Dr. F. H. Adler and Dr. E. Gerard 
Smith presented the case of a 33-year- 
old physician who had sustained a birth 
injury, which was evident today by a 
large depression over the left frontal arc. 
He was refracted in 1931 and the find- 
ings were as follows; R.E. — 2.50D. sph. 
=C= — 0.50D. cyl. ax. 60°, vision 20/20; 
L.E, — 3. SOD. sph. =0= — 2.2SD. cyl. ax. 
180°, vision 20/20. In 1935 the refrac- 
tive error was R.E. — 2.50D. sph. =0= 
— 0.75D. cyl. ax. 50° ; L.E. — 2.75D. sph. 
=0= ~2.7SD. cyl. ax. 165°. The vision 
was 20/20 in each eye. 

On reexamination in 1938 the right 
eye was found to be about the same and 
the left had changed to — l.OOD. sph. 

~2.75D. cyl. ax, 166°. Four years 
later the right eye showed little change 
but the left eye was now — 3.25D. cyl. 
ax. 166°. When last examined in 1942 
the right eye again showed very little 
change. The left eye was found to be 
+2.25D. sph. =0 -3.50D. cyl. ax. 170°. 
This represented, over a period of 10 
years, a total change of 5.75 diopters. The 
vision was still 20/20 in the left eye after 
each refraction. 

Examination of Ae eyes showed a left 
hypertropia with fixation with the left 
eye. The right eye turned down and in, 
the patient suppressing the vision in the 
right eye. Due to facial asymmetrj’’ the 
left eye was 5 mm. higher than the right. 
The rotations of both eyes were full in 
all directions except on the left, where 
there was some limitation of outward 
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movement. The right fissure was slightly 
wider than the left. The tension was 20 
mm. Hg (Schiotz) in the right eye and 
0 mm. Hg in tlie left eye. 

Slitlamp examination of the right eye - 
showed a few pigmented and nonpig- 
mented deposits on the endothelium, but 
was otherwise negative. Examination of 
the left eye showed a marked chemosis of 
the conjunctiva of the whole lower cul- 
de-sac, limited to the lower bulbar con-"^ 
junctiva. There were no signs of inflam- 
mation. There was a considerable amount 
of pigment on the anterior lens capsule, 
probably congenital in origin. 

Ophthalmoscopic examination of tlie 
fundus of the right was negative. The 
fundus of the left eye showed slightly 
indefinite margins at the upper and lower 
poles of the disc. The retina showed some 
reflexes which were suggestive of retinal 
folds which may be due to an old retinal 
detachment. 

Dr. Smith believed that the picture had 
a rational explanation. The globe might 
have been ruptured at birth. This rupture 
probably healed but may have left a 
fistula through which aqueous was escap- 
ing into the subconjunctiva and retro- 
retinal spaces, which would account for" 
the chemosis of the conjunctiva and pos- 
sibly a forward displacement of the ret- 
ina. The latter was suggested by the 
change in refraction. 

Dr. F. H. Adler said he was sure 
that Dr. Smith, and he, and their very 
obliging patient, would welcome any sug- 
gestion that anyone might have that would 
differ from this explanation. He had not 
been able to find in the literature a case 
that duplicated this, and the only possible 
explanation that had occurred to them 
was what Dr. Smith had given. The pa- 
tient’s tension was zero with the tondmr 
eter. Dr. Adler had always taught his 
students, and had read in the literature, 
that a tension of approximately 25 mm! 
Hg (Schiotz) was necessary for the ' 
maintenance of the optical properties of 
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the eye. This eye had a visual acuity of 
6/6 in spite of zero tension. 

Discussion. Dr. James S. Shipman 
asked Dr. Smith if he had a record of 
what his patient’s tension was at first re- 
fraction. 

Dr, H. Maxwell Langdon asked if it 
was not remarkable that this case re- 
mained quiescent for a number of years. 
As he understood it, about 10 years ago 
the eye began to develop peculiarities and 
the patient was now 34 years old. What 
had happened which produced this pe- 
culiar series of changes in the course of 
events? Did anything happen that could 
have caused an opening up of a fistula? 
He was not suggesting that there was a 
fistula there, but he just wondered what 
caused the drainage to start. Could it have 
been that the pressure on the globe in 
taking the finger tension caused the leak- 
age of aqueous which apparently was 
taking place? 

Dr. Alfred Cowan thought it did seem 
remarkable that this conditon had pro- 
gressed as described. Did not that seem 
unusual for an ordinary birth injury? 
In his experiences, birth injuries cleared 
up to a remarkable degree. It seemed from 
the appearance of the conditions which 
were considered to be due to birth in- 
juries, that the eyes recovered to a much 
greater extent than if the same injury 
were sustained by an older person. So 
this case, if it really was a birth injury, 
was unusual in that it had become pro- 
gressively worse. 

Dr. Smith answered in regard to Dr. 
Shipman’s question concerning what the 
tension was, that he got in touch with the 
men who examined the patient previously, 
and they told him his tension was normal 
when they examined him. With regard to 
Dr. Langdon’s question about any in- 
jury, as far as he, knew there was no 
subsequent injur)^ The patient did be- 
lieve, however, that the chemosis below 
the cornea had always been present, to 
a greater or less degree. 


Purtscher’s angiopathy traumatica 

RETINAE 

Dr. Edmund B. Spaeth presented two 
cases of Purtscher’s disease, one in ab- 
stract, the other in detail as to its clinical 
course. 

The literature relative to this condi- 
tion was discussed, for the etiology of 
the angiopathy is still not at all satis- 
factorily answered. This was reviewed 
in an attempt to determine, if possible, a 
consensus which might answer that ques- 
tion. The author himself suggested that 
fat embolism must be • seriously con- 
sidered as the possible cause- of the ret- 
inal changes. 

Discussion. Dr. James S. Shipman 
commented that this condition was not 
a recent discovery, having been described 
by Purtscher in 1910 in the case of a 
head injury. Even earlier than that, in 
1900, Neck noted these fundus changes 
after compression or crush injuries, of 
the chest. However, most of the litera- 
ture on the subject was of European 
origin, and onl)'’ in the past several years 
had it engaged the interest of American 
ophthalmologists. In a paper read be- 
fore the American Ophthalmological So- 
ciety and reported in the Archives of 
Ophthalmology in 1939, Bedell reviewed 
the literature; he had found 40 cases, 
and to these added 3 of his own. 

In addition to the term "Purtscher s 
disease,” the condition was also called 
"traumatic retinal angiopathy,” “lym" 
phorrhagia retinae,” and most recently, 
"retinal teletraumatism.” Knapp’s “Medi- 
cal ophthalmology,” published in 1918, 
contained a description of the ophthalmo- 
scopic picture, although it was given no 
definite name at that time. More modern 
textbooks included it under one of the 
above headings. 

The usual history was a rather marked 
loss of vision in one or both eyes fol- 
lowing a head injury, a compression 
injury of the chest or abdomen, or frac- 
tures of the vertebrae. The onset oc- 
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curred either ittimediately following the 
accident or the vision failed within a few 
days. 

Externally there might be subconjunc- 
tival hemorrhages, often small, and 
ecchymosis of the eyelids and face as 
well as discoloration of the neck, chest, 

' and upper extremities. There was no 
evidence of direct injur}^ to the eye, such 
as laceration, nor was there any history 
of such injury. 

Ophthalmoscopic examination^ revealed 
fairly typical fundus changes. Essentially, 
these were hemorrhages, exudates and 
edema, and dilatation of the retinal veins 
with constriction of the arteries. There 
might also be pallor of the disc, but 
more often this developed later when, in 
some cases, secondary optic atrophy en- 
sued. A white appearance of the macular 
region had also been recorded as a late 
finding. 

The hemorrhages might be small or 
massive, usually the latter. They might be 
flame-shaped or round. Most often they 
were found in the superficial layers of the 
retina, but a number of vitreous hemor- 
rhages had been recorded. Stokes de- 
scribed a case in which there was such 
a massive hemorrhage in the macula that 
it had the appearance of “an island in a 
lake of blood.” In addition, there was in 
this case a round hemorrhage in the fovea. 

The edema and the exudates might be 
described together, these terms being ill 
defined by the various authors and in 
some instances, as in Bedell’s paper, were 
used interchangeably. This was best 
shown by descriptions such as “the en- 
tire posterior pole was an immense 
milk}^ white swelling covering the disc 
and retinal vessels” (Bedell) ; “a white, 
cloud-like plaque near the disc” (Bedell) ; 
“many discrete, elevated, whitish areas 
with round edges, some confluent, re- 
sembling cotton wool, and found along 
the superior and inferior temporal ves- 
sels (Stokes). There might also be, as 
in the case presented by J. W. Smith, “a 


diffuse dense cloud or veil in the pos- 
terior vitreous” which entirely obscured 
the fundus and which was considered 
secondary to the retinal patholog}’^. 

The changes in the caliber of the blood 
vessels, that is, the constriction of the 
arteries and dilatation of the veins, was 
similar to that seen in thrombosis of the 
central retinal vein. It might be added 
here that the exudates were often found 
along the course of the vessels; hemor- 
rhages, when small, were apt to be seen 
along the retinal veins. 

The secondary optic atrophy was not 
a constant finding. A great many of the 
cases reported had been followed for 
only a short time. However, Bedell had 
the opportunity of seeing a vase 15 years 
after he had made the diagnosis of trau- 
matic retinal angiopathy. The disc in this 
instance was waxy pale, the vision mark- 
edly reduced as one would expect. 

The mechanism of production of the 
hemorrhages and exudates was not en- 
tirely known. Purtscher’s theory was that 
head injuries induced compression of the 
spine in its longitudinal axis, which, in 
turn, produced increased intracranial 
pressure. This pressure forced the spinal 
fluid through the intervaginal space into 
the nerve head and along the retinal ves- 
sels, extravasating into the retinal tissue 
through the ruptured perivascular lymph 
spaces. However, since the intervaginal 
space is not a true cavity, this was hard 
to accept. Friedenwald believed, as did 
Urbanek and Loewenstein, that the 
changes are due to fat emboli. If this was 
true, it would seem that more of these 
cases should be seen following fractures 
of the long bones. Experimentally, Wil- 
lers trephined the skulls of rabbits and 
found that the brain could be made to 
bulge through the hole when pressure was 
applied to the thorax or abdomen. Each, 
of these theories partially explained the 
pathologic physiolog}’- ; no one of them 
completely explained it. 

There had been only one case in which 
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histologic sections of the eye were made 
and microseopically examined. This was 
reported by Savitsky and Gross in De- 
cember, 1935, before the New York 
Neurological Society. They found “round 
structures within the retinal layers, more 
in the superficial, which reacted to the 
stains for fat.” There was a division of 
opinion as to the clinical diagnosis, sev- 
eral ophthalmologists considering retinitis 
albescens to be the true diagnosis rather 
than traumatic retinal angiopathy. For 
this reason it would seem unwise to ac- 
cept the aforementioned pathologic pic- 
ture as the usual one or as pathognomonic 
of the condition under discussion. 

In none of the reports was any specific 
treatment suggested; treatment was not 
even mentioned. Presumably potassium 
iodide internally might be used to good 
effect. 

The prognosis in these cases was vari- 
able. In a number of them there had 
been a return to normal vision, despite 
rather extensive retinal hemorrhages, 
exudates, and edema. However, second- 
ary optic atrophy was always a threat 
in severe cases, and in others there had 
been reported permanent damage in the 
^ macular region consisting of fine dots and 
scattered pigment. 

Dr. Edmund B. Spaeth said he had 
uncovered 51 relevant references, and 
these included some 70 cases. In regard 
to fat emboli, and the question which Dr. 
Shipman raised, was it possible that these 
were more probably the result of crush- 
ing injuries rather than otherwise? In- 
juries to the pelvis were not uncommonly 
followed by emboli and distant infarcts. 

He did not believe that the histologic 
report mentioned was one of angiopathy 
traumatica retinae, and, with Dr. Ship- 
man, he declined to accept that report as 
one for this condition. 

Warren S. Reese, 
Secretary. 


NEW YORK SOCIETY FOR CLINI- 
CAL OPHTHALMOLOGY 

December 7, 1942 ' 

Dr. Isadore Givner, presiding 

Symposium on tropical ophthal- 
mology 

The incidence of ocular diseases in 

THE TROPICS 

Dr. Bernard Kronenberg spoke of 
the ocular diseases in the tropics, and 
tropical diseases which have ocular symp- 
toms. He stated that tropical ophthal- 
mology is interesting because of the 
wealth of material resulting from poverty, 
neglect, ignorance,, and lack of medical 
attention. Special climatic and dietary 
factors were discussed. Brilliant light, 
wind, and dust cause a large number of 
complaints. 

Actually there are ver}" few ocular .dis- 
eases to be found only in the tropics. 
Among these are loa loa, microfilaria, and 
onchocerciasis. Not all diseases are found 
in all geographic areas of the tropics. 
Some are limited to the African or Carib- 
bean regions, and others to the .Asiatic 
regions. Trachoma and vernal catarrh, 
although found in some of the trppics are 
not seen in Puerto Rico. . 

The diseases which have ocular symp- 
toms are divided into three groups; (1) 
Those found only in tlie tropics; (2) 
those found primarilydn tlie tropics but 
also in other areas of the world; and (3) 
diseases which occur in all areas but 
which are rather frequent in the tropics. 

Under the ■ first group he mentioned 
yaws, trypanosomiasis, and yellow fever. 
In the second group he mentioned dengue, 
relapsing fever, Weil’s disease, leprosy, 
malaria, and intestinal parasites. Malaria 
was discussed in detail and attention was 
drawn to the necessity of differentiating 
between amblyopia due to quinine and 
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malarial optic neuritis.- In the third group 
of diseases he discussed cholera, dysen- 
tery, and typhus. Another group discussed 
was vitamin deficiencies. 

. Common ocular diseases of the colder 
climatic areas also occur in the tropics. He 
pointed out that uveal diseases and cata- 
racts were more common in the tropics. 
Congenital cataracts were seen more fre- 
quently on smaller islands where there 
was much intermarriage. Refractive er- 
rors show nothing unusual except an 
early presbyopia. 

Preoperative care must pay special at- 
tention to dietary deficiencies and the com- 
mon occurrence of syphilis and poor 
dental conditions. The postoperative care, 
because of the heat and humity, must be 
a little different. Dressings must be 
changed more frequently. 

In conclusion, he pointed out the defi- 
nite existence of a field of tropical oph- 
thalmology. ' 

Ocular onchocerciasis 

Dr. Edward B. Gresser said that on- 
chocerciasis is an endemic roundworm 
infection found in widely separated tropic 
and subtropic foci, caused by the filaria 
of the genus Onchocerca, two species. On- 
chocerca volvulus and caecutiens, being 
parasitic for humans. The vector for hu- 
man onchocerciasis is the biting black fly 
of the Sulidae family. The disease is of 
slow evolution, affects all ages, colors, 
sexes, and social stations, and is charac- 
terized by subcutaneous fibrous nodules 
or cysts located anywhere on the body 
and containing adult filaria. The mature 
filaria produce thousands of the markedly 
motile microfilaria which wander through 
superficial laj^ers of the skin, accounting 
for the predisposition to ocular invasion, 
with cysts above the, neck line. Except 
when blindness occurs, the disease is 
neither debilitating nor disabling. The 
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blindness can be of any grade or extent, 
unilateral or bilateral. 

The microfilaria, invades every tissue 
and layer of the orbital contents. The 
living parasite produces mild reactions, 
but when dead and disintegrating, the 
reactions are marked. The process be- 
comes intermittent and chronic with acute 
exacerbations. Photophobia, lacrimation, 
and discomfort are constant. Pain is 
hardly ever marked, circumcorneal in- 
jection is invariable, and a rather torpid 
kerato-iridocyclitis is the rule, although 
a keratitis or iritis may be present alone. 
With the slitlamp, the living parasite can 
be discerned in the bulbar conjunctiva, 
cornea, and anterior chamber. 

Pigment granules are spread over the 
surface of the iris, and, collecting in the 
lower angle, form, with inflammatorj'^ 
products from the iritis, a partial brown 
“ ring and a mass which contracts and 
causes pupillary deformity. Synechiae 
with pupillary occlusion and seclusion, 
secondary cataract, and occasionally -sec- 
ondary glaucoma occur. There may also 
appear chorioretinitis wdth degeneration 
of the pigmentary epithelium and clump- 
ing of pigment without relation to the 
vessels. The comeal changes are remark- 
able: A superficial punctate keratitis of 
grayish dots, a fraction of a millimeter 
in diameter, is found in the deeper 
epithelium and the outer stromal layers 
and usually in the lateral parts 'of the 
cornea. This is transient or permanent 
and in protracted • cases occurs in die . 
deeper layers. The corneal epithelium in 
later stages is irregular from cell swelling, 
desquamation, and scarring. Fairly com- 
mon is a limbal vascularization accom- 
panied by connective-tissue sheaths and 
inflammatory cells anterior to and often 
replacing Bowman’s membrane. Desce- 
met’s membrane frequently shows folds 
or dehiscences. 

Accompanying the cyst formation and 
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ocular disease is a disseminated dermatitis 
characterized by induration with a green- 
ish hue. This discoloration, noted in the 
western world but not in Africa, may be 
due to difference in skin pigmentation. 

No cure is known for onchocerciasis. 
Chemotherapy has not proved effective 
in any form. Hyperthermia, of theoretical 
value, has not been used. Most of the suc- 
cess achieved has been through surgical 
removal of the cysts and adult worms, 
presenting production of tlie microfilaria, 
and in preventing reinfection. 

Discussion. Dr. Harry Most said that 
despite the great emphasis between the 
type of disease occurring in the western 
hemisphere and Africa, it is doubtful 
whether there are two valid species of 
Onchocerca. The African and Mexican 
disease should be considered the same, 
caused by the same parasite. 

The black fly, which is the vector, lays 
its eggs in water, sometimes at the bot- 
tom of streams. Eradication of these 
flies, breeding in fast-moving mountain 
streams, is such a difficult problem that 
most people in preventive medicine con- 
sider it hopeless. It resolves itself into 
educating people not to go to the streams 
to bathe in the daytime, and to keep cov- 
ered, since this is a day-biting fly. 

Treatment is not so hopeless as Dr. 
Gresser pointed out. For the most part it 
is impractical to remove the nodules from 
all patients. It has been shown that it is 
possible to inject the nodules with bi- 
chloride of mercury, hexylresorcinol, ar- 
senicals, or gentian violet. 

Dr, Gresser, in conclusion, replied that 
, while the literature is replete with thera- 
peutic procedures and promises of ap- 
parent cures, in the last analysis, nothing 
touches the adult filaria, whether by in- 
jection of the cyst or by intravenous ad- 
ministration of drugs. 


Experiences in an- eye clinic in the 

CANAL ZONE 

Dr. G. G. Marshall told of his ex- 
periences while chief of the eye, ear, nose, 
and throat section of the Gorgas Hospital, 
commencing in November, 1917. He 
found that natives of the tropics became 
presbyopic at an earlier age than those 
of the temperate zone, but there was no 
greater frequency of cataracts^ partly ex- 
plainable by the relative youtli of most 
of the patients seen. Pterygia were very 
frequent among the Negroes, and bilateral 
pterygia were not uncommon. Simple con- 
junctivitis, due to the tropical sun and 
dust in the dry season, was prevalent 
but not serious. Koch- Weeks infection 
was more severe and corneal ulcers were 
frequent. The population of the city of 
Panama was said to be 30 percent syphi- 
litic, and extensive clioroiditis and optic 
atrophy were very common. Careful ex- 
clusion of emigrant laborers with eye dis- 
ease made trachoma very rare. 

Night blindness was prone to develop 
in the malaria-infected Negro living on 
a deficient diet. These patients recovered 
in 10 to 20 days when given fresh milk, 
vegetables, and cod-liver oil. No cases of 
malaria came to Dr. Marshall’s clinic for 
treatment as such. 

Leishmaniasis has been found in Bra- 
zil and Panama and has various manifes- 
tations. In Central America it is charac- 
terized by ulcers of the nasal mucous 
membrane,' from which the conjunctiva is 
infected, and then the cornea, causing 
severe keratitis. Plasticlike deposits are 
found on the cornea and perforating ul- 
cers may result. There is ciliary conges- 
tion, pain, and photophobia. 

Dr. Marshall visited a leper colony at 
Palo Seco and treated all stages of tlm 
disease. Facial-nerve - paralysis, ptosis, 
and loss of brows and lashes were early 
symptoms. The iris and coniea are the 
least resistant parts of the eye. On the 
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iris are pearllike bodies containing the 
bacillus which may extend to occlude the 
pupil. The iris finally atrophies. Corneal 
involvement may be punctate, annular, 
or diffuse parenchymatous cind may pro- 
gress to blindness. The vitreous, choroid, 
retina, and optic nerve are involved late. 
Cataracts are frequent but extraction is 
of little value as by this time other con- 
ditions make the eye hopeless. 

Discussion. Dr. Connor said that in a 
case of malaria developing amblyopia he 
prefers quinine to atabrine. He has never 
seen a case of blindness in which the pa- 
tient remained blind from quinine; and 
even though the drug would be continued 
in small doses until he recovered, eventu- 
ally the vision would return. 

Biomicroscopy in trachoma 

Dr. Milton Berliner said that the 
frequency of trachoma has so declined 
with the curtailment of immigration that 
the possibility of its presence may recede 
from the ophthalmologist’s mind. While 
biomicroscopy has not made great con- 
tributions to the knowledge of trachoma, 
it has so correlated histologic changes 
with clinical findings as to permit early 
and differential diagnosis heretofore pos- 
sible only by tissue examination. 

Trachoma, like many other forms of 
chronic conjunctivitis, passes through the 
stages of h3peremia, neovascularization, 
papillary hypertrophy, and follicle forma- 
tion. Neovascularization, following close- 
ly the hyperemia, is best seen in the tarsal 
conjunctiva at the beginning of inflam- 
mation or following prolonged mechani- 
cal irritation. Biomicroscopy shows small 
vascular tufts due to capillary prolifera- 
tion from tlie normal vascular network 
just beneath the epithelium. The naked 
C} e secs these as small red dots, easily 
mistaken for petediial hemorrhages, 
which may appear later. The organization 


of the capillary tufts results in the forma- 
tion of papillae which can be seen in out- 
line upon vital staining with azur II, even 
before they cause surface excresences. It 
is unknown whether some obscure chemo- 
taxis or the firm attachment of the con- 
junctiva to the tarsus accounts for the ap- 
pearance of these papillae in the tarsal 
rather than the bulbar conjunctiva. Folli- 
cles result from irritation causing lymph- 
oid hyperplasia of the adenoidal layer of 
the tarsal conjunctiva. This reaction oc- 
curs in manjf viral, bacterial, and chemical 
conjunctivitides. Follicles and papillary 
hypertrophy may occur simultaneously 
and must be differentiated. The follicles 
are translucent protuberances beFveen the 
papillae and are several times larger. 
There is a superficial vascular trellis- 
like network in contrast to the cen- 
tral vascular tuft in the papillae. Ordi- 
narily follicles shrink and disappear in 
time, but in trachoma they are invaded 
by a fibroplastic process, forming scars. 
Ordinarily follicles are found in the lower 
lid and fornix, but in trachoma they are 
chiefly in the upper lid. 

At the onset of trachoma, when only 
mild congestion is seen with the naked eye, 
biomicroscopy may reveal typical fea- 
tures. Cuenod and Nataf have presented 
an excellent analysis of trachoma. Even 
when only a pinkish conjunctival blush 
is seen grossly, with high magnification 
and optic section are found small reddish 
dots just beneath the epithelium which 
are distinguishable as the newly formed 
perpendicular vessels of tlie incipient pa- 
pillae. At the same time the small, round, 
slightly protuberant pale follicles are be- 
ginning to appear. An infiltrative haze at 
the limbus and proliferation of the super- 
ficial limbal arcades are seen in the early 
stages of trachoma. 

The velvety appearance of the conjunc- 
tiva is the most striking feature of the 
second stage. Each papilla appears to be 
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a tile of mosaiclike pattern which is 
differentiated from the papillaiy h3'per- 
trophy of benign conjunctivitis b}'" the 
combination of papillae, follicles, and 
corneal involvement. Follicles may ap- 
'pear on the caruncle and semilunar fold. 
High magnification after vital staining 
with azur II exhibits bluish follicles and 
papillae outlined by dark-blue dots, the 
whole resembling a hexagonal mosaic. 

Bleblike formations resembling small 
"sago-grains” occur, especially on the 
upper tarsal conjunctiva and caruncle. 
These result from proliferative epithelial 
downgrowth into the submucosa with the 
formation of pseudoglands. 

Stage three commences with delicate 
white lines of scar tissue between the 
papillae, and cicatricial invasion between 
the absorbing ruptured or necrotic folli- 
cles producing stellate scars first visible 
under the biomicroscope. 

In the fourth stage the increased scar 
tissue results in a smooth, avascular white 
surface. A horizontal white band, the 
superficial line of Arlt, develops in the 
middle of the tarsus. Contraction of the 
scar tissue leads to the dire sequelae 
which are due mainly to deformity of the 
eyelid or dryness of the , eye following 
destruction of the secretory elements. 
Further, the accompanying pannus leads 
to loss of vision. 

Biomicroscopic study, shows ,pannus to 
be an early specific part of the disease, 
not a complication. Almost immediately 
after the onset there is an alteration of 
the limbal relucence and vascularization 
which may be overlooked by ordinary 
methods of examination. Newly formed 
capillary loops extend in Bowman’s zone. 
At this ' level many grayish points and 
lines produce a delicate haze. Within this 
area may appear small follicles, which, 
when, surrounded by a capillary network, 
form Herbert’s rosettes. Follicles may be 
abortive or develop fully and tlien empty 


and organize, leaving small cpithelialized- 
depressions, usually hear the limbus, 
known as Herbert’s marginal pits. Irregu- 
lar facets follow tire breakdown of, small 
subepithelial infiltrations. The capillary 
loops progress downward with a rela- 
tively horizontal border preceded by a 
grayish area of faint infiltration. At first 
the pannus is superficial, but in severe 
cases there is destruction of Bowman’s 
membrane with deep scarring and vas- 
cularization and irregular thinning of the 
entire cornea. Secondary^ degenerative 
changes, such as calcareous deposits, fatty 
hyaline degeneration, and keratectasia are 
found with pannus of long duration. 

Discussion. Dr. L. A. Julianelle em- 
phasized the stages of hyperemia, neo- 
vascularization, follicle formation, and 
papillary hypertrophy as merely the result 
of a prolonged low-grade stimulus. Conse- 
quently the diagnosis of trachoma before 
pannus or scar formation is difficult. 

The cause of traclioma is a virus, al- 
though it differs in incubation period, 
course, and immunity from the usual 
virus diseases. The inclusion body^ be- 
lieved by Dr. Julianelle to be the virus, 
can be seen in scrapings from tlie upper 
tarsal conjunctiva, stained with Wrights 
stain, and permits early diagnosis. Most 
viruses have high tissue selectivity and, 
regardless of their mode of entering the 
body, invade a particular tissue. Tra- 
choma, showing the- greatest selectivity, 
enters the eye only by way of the eye and 
can affect only the epithelial cells of the 
anterior segment When clinical signs or 
symptoms appear a full-blown case of 
virus infection is already present. Tins 
leaves two possibilities for treatment: to 
prevent the virus from entering tlie cell, 
and to kill it while it is in the cell. The 
latter is the basis for . treating trachoma, 
and is difficult as it, calls for an agent to 
enter the cell and kill tlie virus but not tire 
cell itself. Trachoma burns out spontane- 
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ously, and scar tissue, which. is not sus- 
ceptible to the virus, is forrhed in the 
process. Curettage, silver nitrate, and 
copper induce scar formation. The sulfo- 
namides have had success ranging from 
zero in Dr. Julianelle’s hands to 100 per- 
cent in the Indian Service. He is not con- 
vinced that they are effective in trachoma. 

Dr. E. Waldstein described his o^vn 
personal case of trachoma to illustrate 
the possibility of an acute onset with pro- 
fuse discharge. He had seen favorable re- 
action to sulfonamide medication, but 
- admitted its concurrent use with other 
forms of treatment. 

Dr. M. Jaffe asked whether incision 
of the conjunctiva at the limbus, then 
stripping it back and curretting the blood 
vessels to the pannus, resulted in in- 
creased transparency. 

Dr. A. Braley stated that the Indian 
Service has found that practically all of 
its cases recover in a short time with 
sulfonamide therapy. Periodic scrapings 
show disappearance of the inclusion bod- 
ies while the patient is under treatment. 
In a series of over 200 patients at Fort 
Apache, 10 showed no improvement and 
approximately 10 others recurred. Treat- 
ment of another group led to the conclu- 
sion that without adequate or sufficiently 
prolonged administration of sulfonamide, 
good results cannot be expected. He had 
never seen a proved case of trachoma fail- 
ing to respond to sulfanilamide. 

Dr. G. Epstein asked whether there 
can be trachoma without pannus. 

Dr. Berliner, in closing, said he had 
not seen spectacular results with the sulfa 
group. He had not performed peritomy 
with curettage but had transplanted mu- 
cous membrane at the limbus and also 
inserted catgut subconjunctivally and 
found little reaction in the conjunctiva 
at the limbus ; there was some clearing 
of the superficial scars but not the deeper 


ones. He said he has never seen trachoma 
without pannus. 

Leon H. Ehrlich, 
Secretary. 


CHICAGO OPHTHALMOLOGICAL 
SOCIETY 

December 21, 1942 

Dr. Louis G. Hoffman, president 

Scientific program 

The structure and function of the 

RETINA 

Dr. Stephen Polyak (by invitation) 
presented a paper on this subject. 

Discussion. Dr. S. Gifford and Dr. H. 
J. Smith discussed this paper. 

Kodachrome clinic 

Dr. Robert Von der Heydt chose the 
following subjects for this presentation : 
1. choroiditis; 2. rare clinical conditions; 
and 3. ocular trauma. 

Clinical program 

(Presented by the Department of ' 
Ophthalmology, University of 
Chicago) 

Avascular interstitial keratitis — 
questionable 

Dr. Louis Alkoff presented R. B., a 
white boy, who was under treatment for 
congenital syphilis. He was brought to 
the Out-Patient Department on May 6, 
1942, because of clouding ■ of the cornea 
of the right eye. On examination, the vi- 
sion could not be tested, but he could see 
people and objects at a distance. A faint 
circumcorneal flush was present in the 
right eye. The cornea showed a dense, 
deep, wedge-shaped opacity, with the base 
from the 7- to the 11-o’clock position. The 
cornea of the left eye showed a fainter 
similar opacit)'. Slitlamp examination re- 
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vealed edema of the posterior stroma with 
roughening of the anterior and posterior 
epithelial surfaces. There were no vessels. 

During tire next two weeks the left eye 
became as clouded as die right and the 
patient began to stumble. He was ad- 
mitted to the hospital and given 10 injec- 
tions of typhoid vaccine. The opacities be- 
gan to shrink and become fainter until 
they just covered the vertex of the cornea 
in each eye. No vessels were present ; the 
opacity was still in the deep stroma with 
roughening of the anterior and posterior 
surfaces. 

Retinitis proliferans, vitreous hem- 
orrhage, RETE MIRABILE OF THE RIGHT 
eye; peripheral retinal hemor- 
rhage AND EXUDATE OF THE LEFT EYE 

Dr Louis Alkoff said that C. K., a 
42-year-old man, was first seen in Octo- 
ber, 1942. The patient stated that two 
years ago he had suddenly seen black 
streaks before the right eye and his vision 
decreased immediately. He further stated 
that the vision in this eye had been 20/20 
prior to that time. He was treated with 
O.T. injections for four weeks and the 
vision slowly improved. Since then he has 
had four similar episodes. There was also 
a history of sudden collapse of the right 
lung, for which he was treated with bed 
rest for nine months. 

Vision, on admission, was R.E. 20/200, 
L.E. 20/134-1. The vitreous in the right 
eye showed many floaters, and the disc 
could hardly be seen. A dense white band 
of vascularized proliferating retinitis 
could be seen extending from the disc at 
the 2-o’clock position toward the temporal 
portion of the retina and vitreous. The 
macula was not seen. The fundus of the 
left eye was normal except for several 
small granular hemorrhages and irregular 
white exudative lesions, 6 disc diameters 
out in tlie peripher}'’, at the 1-o’clock po- 
sition. These were situated at the terminal 


branches of the superior temporal artery. 

Laboratory examinations showed no 
findings of significance. The patient was 
to be tested for brucellosis, since several 
members of his family have had it, and 
it is endemic in his community. 

Sympathetic ophthalmia 

Dr. Maurice Drell said that J. O., a 
64-year-oId man who had been presented 
before the Society last year, had sustained 
an injury to the right eye in 1916, at 
which time a foreign body was removed. 
There had been recurrent pain and red- 
ness in the eye with general decrease in 
vision to perception of hand movements 
only at tlie time of the initial examination 
in July, 1941. Examination showed an 
iridocyclitis, complicated cataract, and an 
old scleral wound of the right eye. The 
left eye was clear. 

Treatment consisted of the application 
of heat, atropine, and proteolac, but no 
marked change occurred until September 
18, 1941, when he complained of pain in 
the left eye of five days’ duration. The 
left eye showed an increased ray in the 
anterior chamber with cells, and engorged 
iris vessels. The left vision decreased 
from 20/20 to 20/50. The following day 
the symptoms had become more marked, 
and the pupil of the left eye had not di- 
lated at all witli atropine. The right eye 
was enucleated tliat day. On section this 
eye showed a t 3 '^pical sympathetic oph- 
thalmia. 

Since that time the vision of the left 
eye has improved to 20/16 but tire patient 
has had a chronic iridocyclitis and a num- 
ber of exacerbations and remissions. He 
has been treated with, and become sensi- 
tive to, atropine, scopolamine, homatro- 
pine, and duboisine. He has had salicy- 
lates, one course of neoarsphenamine, 
three courses of mapharsen, and the pu- 
pil has been kept dilated with 10-percent 
neosynephrin. The vision, at this time, 



able to carry on bis work as a bartender. 

Orbital neoplasm - 
Dr. Maurice Drell said that J. D., a 
44'year-old man, was first seen in 1935, 
when he had an otherwise asymptomatic 
exophthalmos of the right eye. Exoph- 
thalmometer readings were R.E. 23 mm., 
and L.E. 14 mm. There was some limita- 
tion of abduction and adduction of the 
right ej'^e. The fundus and visual-field 
studies were negative. The chemistries, 
serologies, and urinalyses were negative; 
X-ray studies of the skull, orbits, optic 
foramina, and sinuses were also negative. 
The patient was seen by the Neurolog}’^ 
Clinic, and a diagnosis of orbital tumor 
was made. Transf rental exploration of 
the right orbit was performed but no 
lesion was found. 

The patient returned in November, 
1942, with an increase of protrusion of 
the right eye, and occasional redness 
after imbibition of alcohol. Exophthal- 
mometer readings were R.E. 26 mm., 
and L.E. 15 mm. A mass was palpable 
below the superior nasal orbital margin ; 
there was limitation of movement in all 
directions, especially superonasally ; and 
some conjunctival congestion was present. 
Vision, with correction, was R.E. 20/200 ; 
L.E. 20/20. The fundus of the right eye 
showed some papilledema. The visual 
field studies showed enlargement of the 
blind spot and constriction of the lower 
temporal field of the right eye. X-ray 
studies showed what appeared to be a 
generalized decalcification of the posterior 
orbital wall, which was interpreted by the 
roentgenologist as secondar}^ to the orbital 
neoplasm. An attempt was made at air 
injection of the orbit for further X-ray 
visualization, but upon insertion of the 
needle into tlie orbit, cxtrai'asation took 
place into the syringe, which suggested 
peihaps a vascular neoplasm. Further 
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local procedures were postponed until 
the extravasation should have become 
completely absorbed. 

Diabetic retinopathy ; bilateral rete 

MIRAEILE 

Dr. Norman Tepper said that L, W-, 
a 52 - 3 ''ear-old woman, came to the clinic 
four months ago. Four days previously 
she had noticed a sudden decrease in the 
acuity of her vision, everything beyond 
a distance of 20 feet appeared as a ‘'gray 
fog," Lights seemed to have a red ring 
around them, and she saw dancing black 
spots in front of her eyes. 

Vision, with correction, was R.E. 
20/50—1; L.E. 6/200. Tension, taken 
with a Schiotz tonometer, was normal. 
External examination was negative. A 
bilateral veil of vascular network was 
seen extending into the vitreous from the 
disc to -1-12. Some small hard exudates 
and a few faint macular hemorrhages 
were seen. Examination of the urine 
showed specific gravity 1.032 and 44- 
sugar reduction. 

One week later, following homatro- 
pine-paredrine refraction, vision was R.E. 
20/40-2; L.E. 20/200. At the present 
time, four months after onset, corrected 
vision was R.E, 2/200; L.E. ability to 
count fingers at 3 feet. Light projection 
and perception and central fixation were 
good. Red and green were named correct- 
ly. The vascular tree was not elicited in 
either eye. No fundus details were visible. 
The rete mirabile was present in each 
eye. In the vitreous of the right eye, at 
the 2-o’clock position, was a hemorrhage 
which showed early organization. 

Old extensive ocular trauma 

Dr. William Rosenberg presented 
a 52-3'ear-oId man, whose complaint 
in September, 1942, was loss of vision 
in the left eye of 25 years’ duration, and 
fogging of the vision in the right eye of 
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544 SOCIETY PROCEEDINGS 

5 years’ duration. Vision, R.E., was 20/25 brane, hole in the iris, traumatic aphakia, 


with +3.50D. sph. =C= +2.00D; cyl. ax. 
85° ; L.E. 10/200, with good fixation and 
projection; red and green were easily 
identified 'and the vascular tree was elic- 
ited in that- eye. 

Twenty-five years ago some iron chips 
had entered his left eye. Attempts to re- 
move them with a giant electric magnet 
were unsuccessful. Enucleation was ad- 
vised but was not performed. X-ray 
studies were not made. Since that time he 
had felt that the left eye was useless, al- 
though the vision had cleared. In the past 
five years he had been aware of spots in 
front of the right eye which moved with 
the eye. 

Examination under paredrine homatro- 
pine cycloplegia improved the vision in 
the right eye to 20/16—4 with 4-3.25D, 
sph. =C= -f 2.75D. cyl. ax. 90°. Vision in 
the left eye was improved to 20/16—3 
with -{-11.25D. sph. =0= -f-l.SOD. cyl. ax. 
95°. The fundus of the right eye was 
normal ; slitlamp examination showed 
three superficial punctate opacities on the 
corneal vertex of the right eye. Examina- 
tion of the left eye showed a corneal 
pathway with a rent in Descemet’s mem- 
brane at the 10 :30-o’clock position, 2 mm. 
from the limbus, leading to a hole in the 
iris at the 11-o’clock position. The an- 
terior chamber was clear, though a few 
wisps of vitreous extruded into the cham- 
ber nasally. There was iridodonesis ; no 
lens substance was visible although rem- 
nants of the posterior capsule were seen. 
There were several fine vitreous opacities. 
In tlie superior nasal quadrant, corre- 
sponding to the* superior nasal vortex- 
vein emissaries, there was a large area of 
choroidal sclerosis. X-ray pictures of the 
orbit revealed no foreign body. It had 
apparent^ dissolved. The patient Was 
fitted with a minifying lens (Catmin) and 
has fusion on the synoptoscope. 

The diagnosis was traumatic comeal 
opacity and rupture of Descemet’s mem- 


traumatic superior nasal vortex-vein oc- 
clusion, and vitreous detachment, left eye. 

CatARACTA COMPLICATA — ^ECTOPIA LEN- 

TIS 

Dr. William Rosenberg said that 
J. F. H., a 65-year-old man, gave a history- 
of gradually decreasing vision for- the 
past 15 years. He had been told .that his 
vision was poor because of trauma, al- 
though he could recall only minor blows 
to his eyes. He was also told, seven years 
ago, that he had the beginning of a cata- 
ract in his right eye. 

The vision in the right eye was 9/200; 
witli the left eye he could count fingers at 
one foot. Light projection was quick and. 
accurate and red and green were easily 
perceived. The vascular tree \Vas elicited 
bilaterally. Examination showed marked 
bilateral iridodonesis with iris atrophy, 
and bilateral dislocation of the lenses. 
Vitreous strands projected into the an- 
terior chambers, and a foggy-white ma- 
terial was seen to surround the pupillary 
apertures. The pupils could be dilated only 
to 4 mm. The vision was improved R.E.. 
to 20/50 with — 4.50D. sph. ; L.E. to 
20/200 'with -6.50D. sph. There was 
bilateral nuclear sclerosis. Many vitreous 
opacities were present in both eyes. The 
fundus of the left eye could not be seen. 
The fundus of the right eye, although 
somewhat atrophic, appeared to be other- 
wise normal. Visual field studies were 
normal. Medical and laboratory findings 
were essentially negative. 

On June 28, 1942, a combined intra- 
capsular loop extraction pn the left eye 
was performed. The postoperative course 
was uneventful. Final manifest refraction 
improved the vision of the left eye to 
20/30-3 with +9.75D. sph. O +3.50D. 
cyl. ax. 115°, and tlie patient was able 
to read newsprint rapidly with the addi- 
tion of -1-3.00D. sph. 

The diagnosis was bilateral subluxated 
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lenses, bilateral senile - and 
cataracts, and bila.teral uveitis. ; 

Perivasculitis retinae 

Dr. Barbara Spiro presented E. S., a 
31-year-old man, who in September, 1942, 
gave a history of the sudden appearance 
of a black streak in the upper visual field 
of his right eye, nine months previously. 
This cleared up in a day, and recurred 
six months later. He saw an eye physician 
who diagnosed an infected eye and treated 
him with injections. Five teeth were ex- 
tracted to eliminate a possible focus of 
infection. There was no history of pain, 
redness, or tenderness of the eye. 

The vision R.E. was 20/200, not im- 
proved under cycloplegic refraction ; L.E. 
20/13—4. The left eye was essentially 
normal. The vitreous of the right eye was 
hazy, containing a membranous opacity 
with dark-green nodules and black opaci- 
ties. The vessels were thin and indistinct. 
A number of hemorrhages were seen 
around the macula and temporally in the 
periphery. A white mass, 1 P.D. in size, 
was observed temporal to the disc at the 
9-o’clock position, with many small capil- 
laries enmeshed in it. Similar masses were 
seen in the periphery. Slitlamp examina- 
tion showed multiple golden deposits on 
the posterior surface of the cornea and 
in tlie anterior chamber and a few cells in 
the anterior vitreous. 

Physical and laboratory findings 
showed no abnormalities. Two weeks 
later the vision in the right eye was 20/25 
and the vitreous had cleared markedly. 
Four weeks later the vision was 20/16 
and has remained so since. Vitreous float- 
ers were still present and the fundus find- 
ings were the same except for the hazy 
vitreous. 

The impression was that this patient 
had perivasculitis with proliferative ret- 
initis. He was referred to the Neurologic 
Department, but no evidence of central- 
nervous-system involvement was found. 


Retinal detachment 

Dr. Barbara Spiro said that C. G., a 
58-year-old ^voman, was first seen in 
April, 1942. She gave a history of having 
noticed flashes of light in her right eye 
in December, 1941. A diagnosis of de- 
tachment of the retina was made and she 
was treated with bed rest for three weeks. 
There was no history of injury to the eye. 

Vision in the right eye was perception 
of hand movements at 4 feet, searching 
"fixation, projection in all quadrants. Vi- 
sion in the left eye was 20/13. The right 
eye was 10 degrees divergent. A total 
retinal detachment was found, extending 
to the disc; the highest point was seen . 
with a 4- 12.00 lens and the lowest point 
with a 4-8.00 lens. Old tears were present 
at the ora serrata and at the macula. The 
peripheral field of vision, taken with a - 
flashlight, revealed a small area of vision 
in the upper nasal quadrant and one in 
the lower temporal quadrant. 

Surgery was advised with poor prog- 
nosis because of long duration, complete- 
ness of the detachment, and the presence 
of the macular hole. 

A microcoagulation detachment opera-- 
tion was performed on the right eye on 
April 27, 1942. The postoperative course 
was complicated by an acute upper re- 
spiratory infection. Three weeks later the ' 
retina was still elevated. Ten weeks later 
the retina appeared much flatter and the 
corrected vision was 20/200. The tempo- 
ral and inferior operative reaction was 
more marked, with extensive pigment 
dispersion and white scarring. The pe- 
ripheral field, taken with a 5/330 isopter, 
showed complete nasal constriction except 
for a 15-degree area surrounding the fixa- 
tion point ; there was about 25 degrees of 
temporal constriction. 

Six months following operation, tlie 
corrected vision of the right eye was 
20/50. The retina was fully attached, 
with a few faint folds in the macular 
area. There were some vitreous floaters, 
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5 years’ duration. Vision, R.E., was 20/25 
with +3. SOD. sph. O +2.00D; cyl. ax, 
85° ; L.E. 10/200, with good fixation and 
projection; red and green were easily 
identified ’and the vascular tree was elic- 
ited in that eye. 

Twenty-five years ago some iron chips 
had entered his left eye. Attempts to re- 
move them with a giant electric magnet 
were unsuccessful. Enucleation was ad- 
vised but was not performed. X-ray 
studies were not made. Since that time he 
had felt that the left eye was useless, al- 
though the vision had cleared. In the past 
five years he had been aware of spots in 
front of the right eye which moved with 
the eye. 

Examination under paredrine homatro- 
pine cycloplegia improved the vision in 
the right eye to 20/16—4 with 4-3.25D. 
sph. =0= 4-2.75D. cyl. ax. 90°. Vision in 
the left eye was improved to 20/16 — 3 
with -M1.25D. sph. =C= -f-1.50D. cyl. ax. 
95°. The fundus of the right eye was 
normal ; slitlamp examination showed 
three superficial punctate opacities on the 
corneal vertex of the right eye. Examina- 
tion of the left eye showed a 'corneal 
pathway with a rent in Descemet’s mem- 
brane at the 10 ;30-o’clock position, 2 mm. 
from the limbus, leading to a hole in the 
iris at the 11-o’clock position. The an- 
terior chamber was clear, though a few 
wisps of vitreous extruded into the cham- 
ber nasally. There was iridodonesis ; no 
lens substance was visible although rem- 
nants of the posterior capsule were seen. 
There were several fine vitreous opacities. 
In the superior nasal quadrant, corre- 
sponding to the* superior nasal vortex- 
vein emissaries, there was a large area of 
choroidal sclerosis. X-ray pictures of the 
orbit revealed no foreign body. It had 
apparently dissolved. The patient was 
fitted with a minifying lens (Catmin) and 
has fusion on the s}Tioptoscope. 

The diagnosis was traumatic corneal 
opacity and rupture of Descemet’s mem- 


brane, hole in the iris, traumatic aphakia, 
traumatic superior nasal vprtex-Vein oc- 
clusion, and vitreous detachment, left eye. 

CatARACTA COMPLICATA — ^ECTOPIA LEN- 

TIS 

Dr. Wileiam Rosenberg said that 
J. F. H., a 65-year-old man, gave a history 
of gradually decreasing vision for the 
past 15 years. Fie had been told that his 
vision was poor because of trauma, al- 
though he could recall only minor blows 
to his eyes. He was also told, seven years 
ago, that he had the beginning of a cata- 
ract in his right eye. 

The vision in the right eye was 9/200; 
witli the left eye he could count fingers at 
one foot. Light projection was quick and 
accurate and red and green were easily 
perceived. The vascular tree Was elicited 
bilaterally. Examination showed marked 
bilateral iridodonesis with iris atrophy, 
and bilateral dislocation of . the lenses. 
Vitreous strands projected into the an- 
terior chambers, and a foggy-white ma- 
terial was seen to surround, the pupillary 
apertures. The pupils could be dilated only 
to 4 mm. The vision was improved R.E.. 
to 20/50 with — 4.50D. sph. ; L.E. to 
20/200 with — 6.50D. sph. There was 
bilateral nuclear sclerosis. Many vitreous 
opacities were present in both eyes. The 
fundus of the left eye could not be seen. 
The fundus of the right eye, although 
somewhat atrophic, appeared to be other- 
wise normal. Visual field studies w^ere 
normal. Medical and laboratoiy findings 
were essentially negative. 

On June 28, 1942, a combined intra- 
capsular loop extraction on the left eye 
was performed. The postoperative course 
was uneventful. Final manifest refraction 
improved the vision of the left eye to 
20/30-3 with -f 9.75D. sph. O -I-3.S0D. 
cyl. ax. 115°, and tlie patient was able 
to read newsprint rapidly with the addi- 
tion of -{-3.00D, sph. 

The diagnosis was bilateral subluxated 
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lenses, bilateral senile and complicated 
cataracts, and bilateral uveitis. 

Perivasculitis retjkae 

Dr. Barbailv Spiro presented E. S., a 
31-ycar-oldman, who in September, 1942, 
gave a history of the sudden appearance 
of a black streak in the upper visual field 
of his right eye, nine months previously. 
This cleared up in a day, and recurred 
six months later. He saw an eye physician 
who diagnosed an infected eye and treated 
him with injections. Five teeth were ex- 
tracted to eliminate a possible focus of 
infection. There was no history of pain, 
redness, or tenderness of the eye. 

The vision R.E. was 20/200, not im- 
proved under cycloplegic refraction ; L.E. 
20/13—4. The left eye was essentially 
normal. The vitreous of the right eye was 
hazy, containing a membranous opacity 
with dark-green nodules and black opaci- 
ties. The vessels were thin and indistinct. 
A number of hemorrhages were seen 
around the macula and temporally in the 
periphery. A white mass, 1 P.D. in size, 
was observed temporal to the disc at the 
9-o’cIock position, with many small capil- 
laries enmeshed in it. Similar masses were 
seen in the periphery. Slitlamp examina- 
tion showed multiple golden deposits on 
the posterior surface of the cornea and 
in the anterior chamber and a few cells in 
the anterior vitreous. 

Physical and laboratory findings 
showed no abnormalities. Two weeks 
later the vision in the right eye was 20/25 
and the vitreous had cleared markedly. 
Four weeks later the vision was 20/16 
and has remained so since. Vitreous float- 
ers were still present and the fundus find- 
ings were the same except for the hazy 
vitreous. 

The impression was that this patient 
had perivasculitis with proliferative ret- 
initis. He was referred to the Neurologic 
Department, but no evidence of central- 
, nervous-system involvement was found. 


Retinal petach mekt 

Dr. Barbara Sriro said that C. G., a 
5S-ycar-old woman, wa.s fir.st seen in 
.'\pril, 1942. She gave a hi.story of having 
noticed flashes of light in her right eye 
in December, 1941. A diagnosis of de- 
tachment of the retina was made and she 
was treated witli bed rest for three weeks. 
There was no history of injur}' to the eye. 

Vision in the right eye was perception 
of hand movements at 4 feet, searching 
fixation, projection in all quadrants. Vi- 
sion in the left eye was 20/13. The right 
eye was 10 degrees divergent. A total 
retinal delachincnt was found, extending 
to the disc; the highest point was seen 
with a 4-12.00 lens and the lowest point 
with a 4-8.00 lens. Old tears were present 
at the ora scrraki and at the macula. The 
peripheral field of vision, taken widi a 
flashlight, revealed a small area of vision 
in the upper nasal quadrant and one in 
the lower temporal quadrant. 

Surgery was ad\'iscd witli poor prog- 
nosis because of long duration, complete- 
ness of the detachment, and the presence 
of the macular hole. 

A microcoagulation detachment opera- 
tion was performed on the rigJit eye on 
April 27, 1942. The postoperative course 
was complicated by an acute upper re- 
spiratory infection. Three weeks later tlie 
retina was still elevated. Ten weeks later 
the retina appeared much flatter and the 
corrected vision was 20/200. The tempo- 
ral and inferior operative reaction was 
more marked, with extensive pigment 
dispersion and white scarring. The pe- 
ripheral field, taken with a 5/330 isopler, 
showed complete nasal constriction except 
for a 15-degree area surrounding tlie fixa- 
tion point ; there was about 25 degrees of 
temporal constriction. 

Six months following operation, the 
corrected vision of the right eye was 
20/50. The retina was fully attached, 
with a few faint folds in the macular 
area. There were some vitreous floaters, 
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but the patient complained only of di- 
plopia. 

Implantation cyst 

Dr. G. Henry Mundt said that this 
patient, a 66-year-old white man, came 
to the Clinic in November, 1938, and 
stated that a cataract extraction had been 
performed on the left eye seven years 
previously and on the right eye five years 
previously, in Italy. 

Vision R.E. was 0.4; L.E. 1.0 (cor- 
rected). The following findings were 
noted: chronic trachoma, both eyes; bi- 
lateral aphakia; bilateral pterygium; iri- 
dectomy, left eye; and comeal nebulae. 
The tension was normal in each eye. Slit- 
lamp examination showed proliferated 
epithelium and multiple yellow crystals 
in the posterior lens capsule of the left 
eye. 

When the patient returned in March, 


1941, a lesion filled with fluid was noted 
at the 9-o’clock position on the iris of the 
left eye, approximately 3 to 4 mm. in 
size. The pterygium was removed from 
the right eye. In May, 1941, he com- 
plained of tearing of the left eye. Fluores- 
cein passed through the, punctum and 
tear duct into the nose without difficulty. 

He was observed at monthly intervals, 
receiving treatment for trachoma. In Au- 
gust, 1942, the corrected vision was R.E. 
20/50, L.E. counting fingers at 6 feet. He 
still complained of tearing. Slitlamp ex- 
amination showed epithelial proliferation 
over the surface of the posterior capsule, 
with several small cystic areas. The cyst' 
on the iris had increased in size. A diag- 
nosis of implantation cyst, in addition to 
a finding of Elschnig’s pearls, was made, 
and X-ray therapy was advised. 

Robert Von der Heydt. 
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TREACHERY IN OPTICS 
We are told that the fighting forces of 
the United States now number something 
like ten. million. Generally speaking, these 
men represent perhaps the finest assembly 
of physical manhood that the world has 
ever seen. Many of them, unfortunately, 
will never return to their homes. 

In combat, whether of land, sea, or sky, 
much depends upon the visual efficiency 
of this great body of fighters and auxil- 
iaries. Some of them have been accepted 
for service in spite of the fact that their 
visual acuity without correction is a good 
deal short of normal, and that their effi- 


ciency must depend chiefly upon the wear- 
ing of correcting lenses. But in certain 
fighting services no significant degree of 
optical defect is tolerated. The require- 
ments for officers of tlie Army and Navy 
are considerably higher than for the rank 
and file. The standards for the Navy and 
Marines are higher than those for the 
Army. Most exacting of all are the visual 
conditions laid down for the Air services. 

As to every branch there is good reason 
for the visual standards prescribed. In all 
walks of life we are familiar with the 
handicaps created by imperfect ocular 
function. The schoolboy who reads badly 
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may do so either because of actual in- 
ability to see or because he has an eye 
fatigue which reduces his power of visual 
and mental concentration. Poor vision or 
eye fatigue in a workman is not infre- 
quently responsible for injury or death to 
the man himself or to those around him. 
In like fashion, imperfect visual function 
may result in death and disaster among 
the armed forces. 

Applicants for jobs with railroads or 
other industrial concerns often resort to 
special tricks in order to deceive the ex- 
aminer. Sometimes they are successful, 
and by their scheming have added to the 
industrial hazard. The penalty paid by 
the individual, the organization, or the 
community may be serious. 

The applicant for a special line of ac- 
tivity in the fighting forces may be 
shocked to find that he does not meet the 
visual requirements. It may be that he is 
genuinely desirous of giving the utmost 
possible service to his country in the 
emergency. Perhaps he would rather be 
an officer than a private, rather an air 
pilot than a ground worker. Frequently 
his first reaction is that the visual stand- 
ard is unduly strict, that he is experienc- 
ing a personal injustice, and that the rule 
represents an obstacle which he should 
attempt to overcome. He forgets that such 
rules have usually been created out of the 
lessons of experience. 

Soniewhere around the recruiting sta-: 
tion, or elsewhere, the disappointed ap- 
plicant encounters someone who assures 
him that a certain “doctor” knows how to 
cure such optical imperfections. The can- 
didate thinks the matter over and proceeds 
. to visit the so-called “doctor,” who, for 
an}uvhere from fifty to a couple of hun- 
dred dollars, undertakes to put the patient 
in a position to hurdle the service barrier. 
Usually, all the candidate gets for his 
mone}' is disappointment and disgust, but 
now and then, either through devious 


methods or by the. aid of certain mechani- 
cal “exercises” which stimulate a tempo- 
rary forcing of accommodative or muscu- 
lar adjustment, he succeeds, in passing the 
test. 

What happens to such a candidate? His 
inadequacy may be disclosed at some later 
stage of induction or training. Or he may 
have the good luck, especially if otherwise 
possessed of the best, possible mental and 
physical equipment, to do valuable and 
efficient service. But he faces the risk that 
a visual breakdown, at some critical mo- 
ment, will woi'k. mischief to himself and 
others. ■ 

It must be remembered that not only 
does bodily fatigue have a marked capacity 
to reduce ocular efficiency in the presence 
of a refractive or muscular defect, but 
eyestrain itself not infrequently causes 
general fatigue, with incidental reduction 
in central control. The hyperope, the as- 
tigmatic subject, even the myope , who 
when in the pink of condition is able to 
force his visual apparatus to its peak of 
achievement, may find his efficiency seri- 
ously impaired in times of weariness or 
crisis. His hurdling of the visual barrier 
may then render him .rather a liability 
than an asset to the armed forces. 

Certain claims have been made as to 
ability to overcome, by training, the or- 
dinary imperfections of red-green color 
vision. But careful research clearly indi- 
cates that any apparent success in this 
direction has been spurious and has de- 
pended upon acquiring, by infinite repeti- 
tion, an extreme familiarity with the ar- 
rangement of a series of cards used in 
the testing of color vision. The individual 
who had gone through such a course of 
training would be just aS likely to prove 
dangerous as any other victim .of red- 
green color-blindness. 

- The man who has to undergo special 
training in order to cross the boundary 
line of visual requirement for a special 
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service would be wiser and more patri- 
otic to give up the attempt to enter that 
service. If he maneuvers his way in, he 
may be a potential traitor to his country. 
Much more specifically may the accusa- 
tion of treachery be applied to the pseudo- 
professional tricksters who fatten on this 
sort of enterprise. 

W. H. Crisp, 


EXERCISES TO IMPROVE VISION 

Day by day the ophthalmologist is 
placed in an increasingly difficult position 
by his young patients and tlieir parents 
who have heard tales of miraculous im- 
provement of vision among their friends 
and acquaintances by eye exercises. Two 
groups are especially urgent, young men 
who desire to be enrolled in officers’ train- 
ing classes and whose vision is insufficient 
to meet the requirements of the armed 
branches in which they are interested, 
and, secondly, myopic girls who want 
good vision without glasses. 

Most ophthalmologists for a long time 
“pooh-poohed” the idea that anything 
could possibly be done to help the visual 
acuity of these young myopic people ex- 
cept the prescribing of glasses. The fairly 
numerous cases in which visual training 
of one D'pe or another has enabled a man 
to pass visual tests previously impossible 
for him are forcing the eye physician to 
give thought to the matter. The ever- 
recurring question is whether there is 
' merit in this training that is being given. 
Is the visual acuity truly increased or is it 
the acquisition of accessory skills that 
gives success in those patients who do 
learn to read smaller letters on the vision 
chart? Do better psychologic approaches,’ 
the learning of tricks, or even the in- 
creased facility usually acquired by con- 
stant practice account for the results ? 
The physician wants to know how fre- 
quently improvement can be obtained and 


liow this is accomplished. Most doctors 
have neither the time nor the inclination 
to study the matter through for them- 
selves, so they cither tell their patients 
that tlicy have no faith in these so-called 
exercises or that they must seek elsewhere 
if they want to tin’’ them. 

In most large cities there arc those who 
arc giving these excrcisc.s. They tell the 
prospective patient that they may not be 
able to accompli.sh anything, thus putting 
the responsibility on the individual and 
furnishing themselves an cas}'’ excuse if 
success is not attained, and all at a very 
good price. 

Undoubtedly ophthalmologists have 
turned a deaf car to this physiopsycho- 
logic approach to the problem of sight. 
The concept is so different from that 
taught in standard textbooks on refrac- 
tion, and the iheor}' and methods of pro- 
cedure have not even appeared in oph- 
thalmologists’ literature, that they arc 
largely hearsay to most eye physicians. 
To them there seems something icono- 
clastic, almost heretical, in disregarding 
the dioptric system and considering tlie 
eye merely as a link in tlie path of tlie 
image to the brain, a link of practically 
limitless potentialities unless the eye is 
definitely pathologic. 

Perhaps the ophthalmologist does^not 
really want to believe that it is possible to 
improve vision materially by these meth- 
ods. He has heard that they are enormous- 
ly time-consuming, requiring from five to 
six hours of patient training daily for 
many weeks, and furthermore he fears 
that to learn the technique, supposing that 
it were truly wortliwhile, would require 
much time and effort. Oculists have seen 
a marked turning toward orthoptics in re- 
cent years, and most of them have dis- 
liked giving the training. Then there has 
been the rise of the controversial subject 
of aniseikonia with its very special type 
of examination and unusual lenses. Eye 
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physicians may dislike to contemplate the 
possibility of another expansion of visual 
care. 

The ophthalmologist now wants to 
know just what value there is in this 
training to improve vision. He is very, 
very skeptical and desires to move cau- 
tiously. How can this information be ob- 
tained? There seem to be two methods. 
First and most satisfactory would be care- 
fully conducted clinical experiments. The 
set-up for this is complicated and expen- 
sive. It really necessitates the employment 
of technicians familiar with the methods 
of training generally used who must be 
paid, and the cooperation of ophthal- 
mologists who are willing to give the 
necessar)'’ time to supervise, check, and 
criticize. Then, too, there must be willing 
and interested subjects for the experi- 
ment and an adequate set-up of suitable 
instruments, all very elaborate and costly .* 
but, fortunately, this study is apparently 
soon to be undertaken in at least two 
places in this country, so that in a reason- 
able length of time the harassed ophthal- 
mologist may expect some sort of an an- 
swer to his questions. 

A second criterion on these so-called 
exercises may sometimes be made by the 
oculist on his own patients, if he can 
maintain friendly relations with those 
giving the training and will encourage his 
patients to return to him for systematic 
checks. The writer has been able to do 
this in a few cases, thus far without hav- 
ing found any material improvement in 
the subjects, but these are admittedly un- 
favorable patients with relatively high 
myopia and many of them have not fol- 
lowed out the prescribed treatment fully, 
especially not having given the necessary 
time to it. Most of those who claim to 
have had success with this training try to 
insist on almost full-time work over many 
weeks, whereas most patients want to con- 
tinue concurrently other activities, such 


as school, and do the exercises in their 
spare moments only. 

The type of pseudomyopia in which 
overefforts of accommodation, especially 
in reading, produce an associated con- 
vergence spasm, seems the only type that 
should reasonably yield to relaxation 
therapy, but this kind definitely should 
respond and it is probably on the favor- 
able reaction of this fairly numerous 
group that most of the good reports rest. 

Another point of view with regard to 
this visual training is presented in the 
first editorial in this issue, a viewpoint 
that certainly warrants careful considera- 
tion and is one more reason for attempt- 
ing to arrive at some conclusion in the 
matter. 

Lawrence T. Post. 


BOOK NOTICE 

AN INTRODUCTION TO CLINI- 
CAL PERIMETRY. By H. M. Tra- 
quair, M.D., F.R.C.S. 4th edition. 
Clothbound, 332 pages, 245 illustra- 
tions and' 3 colored plates. London, H. 
Kimpton, 1942. Price $6.50. 

This fourth edition of Traquair’s high- 
ly regarded book, making its appearance 
in a war year, shows some change in its 
make-up, but little alteration in the text 
(see review of third edition, this Journal, 
1938, V. 21, p. 1049). The book, as before, 
consists of 12 chapters. The early part of 
the book presents Traquair's classical 
concept of the nature and significance of 
the field of vision, forming the basis for 
the “quantitative” approach to perimetry. 
The second half of the book is a sys- 
tematic description of . the perimetric 
changes produced by disease of each part 
of the visual mechanism. 

Several clinical entities receive a more 
thorough exposition in this new edition. 
Among these' are a more careful elucida- 
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tion of the types of perimetric changes 
shown in Jensen’s chorioretinitis juxta- 
papillaris; a description of the Foster- 
Kennedy syndrome; and a paragraph on 
optico-chiasmic arachnoiditis. 

The portion of tlie Appendix dealing 
with the “Anatomical relations of the 
visual pathway" (section III ; also sec- 
tions IV and V) has always seemed, to 
this reviewer, to be of paramount im- 
portance in the appreciation of the peri- 
metric changes for each part of the visual 
mechanism. The inclusion of eight new 
figures helps to focus the reader’s atten- 
tion on this section. They facilitate the 
organization of these anatomic relations 
into a mental picture which is necessary 
to the proper evaluation of tire text. It is 
to be hoped that future editions will fur- 
ther emphasize this topographic-anatomic 
section. 

This new edition is printed on thinner, 
less glossy paper, and there has been a 
reduction in over-all size, weight, and, 
best of all price. 

Benjamin Milder. 
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AN APPRECIATION OF 
ALFRED VOGT 
1879-1943 

With the passing of Prof. Alfred Vogt, 
of Zurich, ophthalmology has suffered 
the loss of one who without a doubt has 
made the greatest contribution to ocular 
clinical diagnosis during the past quarter 
of a century. 

His early studies of radiant energy' and 
spectral analysis centered mainly on ex- 
perimental work on the effects of ultra- 
violet and infrared light on ocular struc- 
tures. The injurious effects of infrared 
light in industry and the possibility that 
with it cataracts could be made to order 
were disclosed. He showed the relative 
innocence of ultraviolet light, the sup- 


posed damaging effect of wliich, in his 
own words, had always been the “whip- 
ping-hoy" in ophthalmologic literature. 

Vogt’s development of filters of cop- 
per sulphate and erioviridin B which, 
with an arc light as source of illumina- 
tion, allowed of the examination of the 
fundus with red-free light, was a great 
advance in ocular diagnosis (1913). 

By means of this illumination the yel- 
low coloration of the macula could be 
observed in the living eye. There is an 
increased visibility of the ner\-c-ffber 
striation and in the reflection of retinal 
folds. The minute blood vessels could 
be followed practically into the macula. 
The progression of macular vacuole 
formation could be better observed. Mac- 
ular pigment changes, especially the diag- 
nosis of fresh pigment formation, which 
is j'cllow, may be differentiated from 
small black hemorrhages. In order to 
have a complete elimination of all red 
a microarc light had to be the initial 
source of illumination, as the filters ex- 
cluded 97 percent of tlie light, leaving 
but 3 percent for observation. 

The use of the older type of ophthalmo- 
scope with mirror was necessar)^ Effort 
was made by manufacturers to circum- 
vent these important. necessities by build-" 
ing filters into the various types of electric 
ophthalmoscopes. This resulted in a semi- 
red-free illumination, thus defeating the 
real value of Vogt’s method. Among Pro- 
fessor Vogt’s publications are twp mono- 
graphs on red-free light. 

His first “Atlas of slit lamp microscopy 
of the living eye’’ was published in four 
languages : German, English, French, and 
Italian (1921). 

The second edition presented his life 
work, appearing in three large volumes 
(1930, 1932, 1942). The many thousands 
of colored illustrations were a monumen- 
tal artistic achievement, not as yet 
equaled. 
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His book on the “Pathogenesis and 
operative therapy of retinal detachment” 
(1936) was a timely follow-up of the 
work of his fellow Swiss countryman 
Gonin. 

During three decades ophthalmologic 
and medical journals continually carried 
a steady stream of Vogt's new contribu- 
tions. 

His investigation in genetic biolog}'- and 
on heredity culminated in the publication 
of an intensive study of senile changes in 
identical twins (Klinische Monatsblatter 
fur Augenheilkunde, April, 1938). This 
contributed much of confirmative value 
to our knowledge of the many new evi- 
dences of ocular senility which he dis- 
closed by the use of the slitlamp. 

Among the many new uses of the latter 
was his utilization of the reflection of 
light on delimiting ocular surfaces. It 
allowed of a visibility of the individual 
endothelial cells on the posterior corneal 
surface. Here, and in this way only, in- 
- dividual living fixed cells may be seen. 

Most important and of immense prac- 
tical clinical value was Vogt’s introduc- 
tion of the very narrow slitlamp beam 
(1918-20), the utilization of an extremely 
thin optical cross-cut section. By means 
of this method the beam if well f excused 
allowed of an accurate determination of 
depth within media. Thickenings as well 
as thinnings in certain areas of the cornea 
could be seen and compared. The topo- 
graphic anatomy and histology of the 
lens, its nuclear zones and lamellae were 
accurately seen for the first time by means 
of this narrow beam. It also allowed of 
an exact determination of the ages of 
the many concentric nuclear zones. 

Previous to these refinements slitlamp 
observ'ation was limited to focal illumina- 
tion and transillumination. These, how- 
ever, disclosed such a wealth of new, 
heretofore unknown clinical pictures that 
many were astounded to observe this - 


new world and were much enlightened. 
Hence tlie well-focused narrowed-beam 
refinement, ' with its increased possibili- 
ties, was . usually overlooked, except by 
Vogt’s disciples' and followers. These, 
however, are obtaining a maximum of 
valuable clinical information. 

A new era, bringing inestimable diag- 
nostic possibilities as well as an interest- 
ing office diversion, has been the happy 
fate of Professor Vogt’s followers. The 
use of the slitlamp at an expense of but 
little time has taught the art of accurate 
observation. 

In 1939 his associates and friends from 
all over the world had published a Fest- 
schrift containing almost 100 articles to 
commemorate his sixtieth birthday. 

He told me of his kidney involvement 
20 years ago. In spite of this progressive 
affliction' he had kept up a prodigious 
amount of clinical work, painstaking in- 
vestigations,-^ and had conducted a large 
private practice, drawn from all. over 
the world. 

So again, another ophthalmologic giant 
has passed on to immortality. , 

Robert von der Heydt. 


SANFORD R. GIFFORD 
1892-1944 

American science in general and Chi- 
cago ophthalmology in particular suffered 
a grievous loss in the all too untimely 
death of Sanford R. Gifford on the 
twenty-fifth of February of tliis year. Up 
to eight days before, he had been feeling 
well, although extremely tired from the 
enormous overload of his University and 
private work. Four days, later he entered 
the Passavant Hospital in a serious con- 
dition, and finally succumbed to pneu- 
monia. In accordance witla his expressed 
wish, a simple funeral service was held. 

Sanford R. Gifford, born in Omaha 
on January 8, 1892, was the son of an 
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equally famous father, Harold Gifford, 
who left a great imprint upon American 
ophthalmolog)^ His undergraduate col- 
legiate work was completed at Cornell 
Universit)', where he majored in litera- 
ture. Later he received an M.A. degree 
from the University of Nebraska, and 
his M;D. degree from the same school 
in 1918. Following a short interneship 
in Wise Memorial Hospital in Omaha, 
he enlisted in the Army and was assigned 
as bacteriologist to Base Hospital 49 in 
Allery, France, with the University of 
Nebraska Unit, and later served with the 
Army of Occupation. 

After his discharge from the Army, 
he went to the Nebraska Methodist Hos- 
pital, in Omaha, for a two-year interne- 
ship, and then entered practice with his 
father in that city, and at the same time 
was active in the University Ophthalmic 
Clinic. He spent the year of 1923 studying 
in various clinics and centers in Europe, 
including the Augenklinik in Freiburg, 
under Professor Axenfeld ; at tlie Tubin- 
gen and Vienna clinics; with Morax in 
Paris ; and at Moorfields in London. Pub- 
lications of both clinical and investigative 
work began to flow from his pen, and 
soon the ophthalmologic profession be- 
came aware that there was another and 
greater Gifford on the horizon. In 1929 
he was called to the Chair of Ophthal- 
molog}'^ in Northwestern University Med- 
ical School, and shortly thereafter moved 
his residence tO' Chicago. Omaha’s loss 
was Chicago’s gain, for his ability and 
personality soon put him among the lead- 
ers of the profession. 

There were four separate aspects to 
Dr. Gifford’s professional life ; his clinical 
work, his investigative work, his teaching, 
and his private’ practice; and I believe 
that subconsciously his interest rated 
them in that order. Although a research 
man of the first order, he was primarily 
a clinician, and as such his experience 


and judgment commanded national re- 
spect. His ophthalmic surgery was bold, 
and lie pioneered in many fields of ocular 
therapy, but the safely and integrity of 
the eye under his knife was his first con- 
sideration. From a therapeutic standpoint, 
Sanford Gifford was undoubtedly the 
leader in this countr}', not only by his 
own work, but even more through his 
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outstanding “Handbook of ocular tliera- 
peutics.’’ Even before his advent into 
medicine, he exhibited the mental curi- 
osity of a true research man. He always 
wanted to know the why and wherefore 
of a problem, and that attitude led to 
some of his major investigative publica-" 
tions. The following are indicative of 
the scope of his work in this field; 

Biochemistry of the lens. With Drs. J. E. 
Lebensohn and I. S. Puntenney: Archives of 
Ophthalmology, 1932, v. 8, p. 414 ; and Amer- 
ican Journal of Ophthalmology, 1933, v. 16, 
p. 1050. 

Visual sensation produced by roentgen and 
radium rays. With E. E. Barth : Archives of 
Ophthalmology, 1934, v. 11, p. 81. 
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Reaction of buffer solutions and of ophthalmic 
drugs. Archives of Ophthalmology, 1935, v. 
13, p. 78. 

Filtration experiments with the virus of inclu- 
sion blennorrhea. With E. B. Tilden : Archives 
of Ophthalmology, 1936, v. 16, p. 51, 

Tendon transplantation for paralysis of the ex- 
ternal rectus muscle. Archives of Ophthal- 
mology, 1940, V. 24, November. 

Central angiospastic retinopathy. Archives of 
Ophthalmology, 1939, v. 21, February, 

Dr. Gifford was perhaps somewhat too 
impatient to be the ideal undergraduate 
teacher, but as a teacher of graduate stu- 
dents who approached his own mental 
level, he had no peer. Still his “Textbook 
of ophthalmology" for undergraduates is 
one of the outstanding manuals of its 
type; only those of May and Parsons are 
comparable. Under his inspired leader- 
ship the Department of Ophthalmology 
at Northwestern has done much to 
further the knowledge of this specialty 
among physicians in general practice. 
Furthermore, he had that rare gift of 
developing a “school" of young men, im- 
bued with his ideals and following in his 
footsteps. Private practice was somewhat 
of a chore, although he enjoyed the hu- 
man contacts involved, as well as the 
diagnostic problems associated with a 
large referred practice. 

Sandy Gifford was the best “company" 
that a person could hope to have. Uni- 
formly cheerful, he could always see the 
quirks in a situation, which he could 
usually top with an appropriate quip. He 
was very well read, especially in general 
science, and his memory was of the en- 
cyclopedic type. The French and German 
languages were second nature to him, 
and during the first Pan-American Con- 


gress of Ophthalmology, he delivered an 
impromptu speech in Spanish from the 
floor of the meeting. I well, remember his 
earnest, albeit somewhat abortive at- 
tempts to master Arabic while we were 
attending the International Congress of 
Ophthalmology in Egypt, in 1937. Writ- 
ten English was quite a hobby, and he 
belonged to a literary society in Chicago, 
before which he delivered his famous es- 
say on “Garlic and horseblankets," a 
masterpiece of analysis of the patients he 
saw in Omaha during his earlier days. 

A very happy home life was his lot. 
Alice Carter Gifford maintained a smooth- 
functioning household and was the ideal 
helpmate for Sandy. The oldest son, San- 
ford, a graduate psychiatrist, is now in 
the Army, and the younger son. Carter, 
an undergraduate architectural student, 
is on duty with the Seabees. 

We are going to miss Sandy more and 
more as time goes oh. His influence on 
Chicago ophthalmology was great and 
was of that type that cannot be replaced 
easily. But for those of us who had the 
happiness of his friendship, there is a 
great void, an emptiness that his passing 
has left. Our sorrow is that of self-pity, 
for we think of Sandy and the joy that 
he gave us as The Immortal Bard has 
put it into the mouth of Claudius, King 
of Denmark, 

“That we with wisest sorrow think on 
him 

Together with remembrance of our- 
selves." 

Harry S. Gradle. 
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2. Therapeutics and operations 
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3 

PHYSIOLOGIC OPTICS, REFRACTION, 
AND COLOR VISION 

Luckiesh, Matthew. Test charts rep- 
resenting a variety of visual tasks. 
Amer. Jour. Ophth., 1944, v. 27, March, 
pp. 270-275. (2 figures, 1 table, refer- 
ences.) 

Messenger, H. K. Principles of re- 
fraction. Med. Clinics North America, 
1942, v. 26, Sept, pp. 1595-1614. 

The first half of this paper is a re- 
view of the basic principles of refrac- 
tion, under the folloAving headings : 
rays; object and image points, focus; 
the measurement of vergence; a sim- 
ple means of calculating the distance of 
an image ; the forms of an ophthalmic 
lens ; refraction of the eye. The second 
half of the paper offers “a simple sub- 
jective method” for the correction of 
refractive errors, dealing with the de- 
termination of axis, cylinder, and 
sphere. (13 figures.) W. H. Crisp. 

Pascal, J. I. A rational basis for 
cross-cylinder tests, Amer. Jour. 
Ophth., 1944, V. 27, March, pp. 280-281. 


Pascal, J. I. Simple transposition of 
obliquely crossed cylinders. Dis. Eye, 
Ear, Nose, and Throat, 1942, v. 2, Nov., 
'p. 349. 

The author points out the practical 
usefulness of learning to transpose ob- 
liquely crossed cylinders to give insight 
into cross-cylinder work and cylindri- 
cal corrections generally. The mathe- 
matical method of accomplishing this 
transposition is explained. 

Robert N. Shaffer. 

Solandt, D. Y., and Best, C. H. The 
Royal Canadian Navy color-vision test 
lantern. Canadian Med. Assoc. Jour., 
1943, V. 48, Jan., p. 18. 

The construction of the Royal Cana- 
dian Navy color-vision-test lantern is 
described. It presents to the patient 
two white or colored lights which give 
a dimensional representation of the 
riding lights of a vessel with a beam of 
25 feet at 2,000 yards. Various com- 
binations can be used. By its use some 
30 percent of those failing in the Ishi- 
hara test will pass. The authors think a 
large percentage of such patients have 
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strictly normal color vision, and that 
the others are anomalous trichroniates 
with only sligfht defects. Test proced- 
ures are outlined and the evaluation of 
data obtained is discussed. 

Robert N. Shaffer. 

Sugar, H. S. Binocular refraction 
with cross-cylinder technique. Arch, of 
Ophth., 1944, V. 31, Jan., pp. 34-42. 

Many persons who wear corrective 
lenses the prescription for which has 
been determined by accurate monocu- 
lar refraction are uncomfortable dur- 
ing binocular vision. In many cases, 
says the author, the trouble is due to 
changes in the astigmatic axes when 
both eyes are used together for distant 
vision and during convergence accom- 
modation. The paper analyzes such 
changes in a small series of 70 normal 
eyes with astigmatism of 1.00 D. or 
more, and explains the use of the cross 
cylinder to determine these changes 
under binocular fixation. All the pa- 
tients had binocular single vision. Four 
explanations have been advanced ; 
namely, lenticular changes, fusional 
compensation, torsional movements of 
the globe, and action of the extrinsic 
muscles in changing the curvature of 
the cornea. 

The author has used the cross cylin- 
der not only for binocular determina- 
tion of the axis of cylinders for dis- 
tance, but, more recently, for binocular 
determination of the axis of astigma- 
tism for near vision when reading 
glasses alone were required. A table 
shows the change in axis from monocu- 
lar to binocular testing as found in 
many cases. 

As an additional conception in the at- 
tempt to get comfort with the binocular 
correction in difficult cases, the author 
takes up the subject of spherical equiv- 
alent. The spherical equivalent of a 


compound lens system corresponds to 
the dioptric midpoint of the interval of 
Sturm. Numerically, the spherical 
equivalent of a compound lens system 
in plus-plus or minus-minus combina- 
tions is equal to the spherical power of 
the system plus half the power of the 
cylinder. The spherical equivalent of a 
simple cylinder is equal to half the 
power of the cylinder. 

. A series of case reports is given show- 
ing the application of the spherical 
equivalent. The following combinations 
all have the same spherical equivalent; 
- 2.75 D. sph. 4- 2.00 D, cyl. axis 
100°; - 2.50 D. sph. + .1.50 D. cyl. 
axis 100°; - 2.25 D. sph. + 1.00 D. 
cyl. axis 100°; - 2.00 D. sph. + 0.50 
D. cyl. axis 100°. 

In a, given case these combinations 
were tried in the order listed. The most 
comfortable combination .may be tried 
in a trial frame in the waiting room for 
a half hour as a test. In this particular 
case the third combination gave com- 
fort and was prescribed. The visual 
acuity with this system was 20/25. (5 
charts, references.) 

R. W. Danielson. 

4 

OCULAR MOVEMENTS. 

Berens, C., and Romaine, H. H. Post- 
operative-cicatricial strabismus : results 
of the transplantation of Tenon’s cap- 
sule. Trans. Amen Acad. Ophth. and 
Otolaryng., 1943, 47th mtg., Jan.-Feb., 
pp. 183-205. • - , 

This study was carried out in rabbits,' 
using various techniques. The grafts 
used were free, pedicle, and apron ; the 
substances. Tenon’s capsule, amnio- 
plastin, egg membrane, and peritone- 
um. Adhesions were produced by 
manipulation, scarification, and abra- 
sion of the muscle with an instrument. 
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Pedicle grafts produced the best re- was frequently confused with that of 
suits. The apron graft apparently forms the obliques. The outstanding differ- 
a tunnel in which the muscle acquires ences are as follows ; In palsy of the 
greater motility. Aninioplastin, egg right superior oblique or of the left 
membrane, and peritoneum were found superior rectus, if the patient looks up 
unsatisfactory as substitutes for Ten- and left there is a high amount of right 
on’s capsule. Rough manipulation of hyperphoria, from overaction of the 
the muscles or capsule produced ad- right inferior oblique. In palsy of the 
hesions, so that it is important to exer- right superior oblique, if the head is 
cize the greatest care to avoid trauma tilted toward the right shoulder, there 
to these structures. Reaction from su- is little or no vertical deviation. In 


turing and from suture material should 
be avoided if possible. A suture ma- 
terial, nylon (6-0), has been used very 
successfully. In cases of complete fixa- 
tion of the muscle to the sclera, trans- 
plantation of Tenon’s capsule definitely 
improves motility. 

Clinical reports of four typical cases 
are presented. Case 1 records a good 
result in postoperative cicatricial exo- 
tropia, case 2 a bad result in postopera- 
tive cicatricial exotropia, case 3 a good 
result in cicatricial exotropia following 
a second transplantation of Tenon’s 
capsule in a patient whose cosmetic 
appearance and functional result had 
been worse after the first transplanta- 
tion of Tenon’s capsule, case 4 a good 
result in postoperative cicatricial eso- 
tropia. A table showing the findings in 
the 21 operations is included. (6 tables, 
9 illustrations.) 

Gertrude S.- Hausmann. 

Davis, W. T. Differential diagnosis of 
paresis of the obliques and the superior 
and inferior recti muscles. Trans. 
Amer. Acad' Ophth. and Otolaryng., 
1943, 47th mtg., Jan.-Feb., pp. 206-209. 

This paper was illustrated by a film, 
depicting the various types of paralysis 
of the ocular muscles. Until Bielschow- 
sky formulated the differential diagnos- 
tic signs between palsy of the superior 
and inferior recti and the obliques, 
paresis of the -vertically acting recti 


palsy of the right superior rectus no 
change in vertical deviation occurs on 
tilting the head toward either the right 
or the left shoulder. 

Gertrude S. Hausmann. 

Foster, J., Pemberton, E. C., and 
Freedman, S. S. Graded squint opera- 
tions. Trans. Ophth. Soc. United King- 
dom, 1942, V. 62, pp. 320-329. 

The authors tabulate the results ob- 
tained with the number of millimeters 
of recession or resection and the degree 
of squint corrected. The operations 
were carried out under general anes- 
thesia up to 14 years of age, and under 
local anesthesia above that age. 

One-mm. recession of the internal 
rectus produced an average of 2.9° cor- 
rection. One recession in four pro- 
duced a surprise result, and squints 
which were variable prior to. operation 
remained variable after operation. The 
unintended vertical displacement ob- 
tained in a simple recession or advance-' 
ment could not be controlled by raising 
or lowering the insertion of a horizon- 
tal muscle. (3 tables, 1 diagram, refer- 
ences.) Beulah Cushman. 

Guibor, G. P. Recession of the in- 
ferior-oblique muscle from the exter- 
nal-rectus approach. Amer. Jour. 
Ophth., 1944, V. 27 , March, pp. 254-257. 
(13 illustrations, references.) 
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Harris, Wilfred. Ataxic nystagmus. 
A pathognomonic sign in disseminated 
sclerosis. Brit. Jour. Ophth., 1944, v. 
28, Jan., pp. 40-42. 

The author reports a condition he 
calls ataxic nystagmus. The eyes 
turned laterally and the conjugate ac- 
tion appeared weak. The right eye, 
when looking toward the left side, did 
not reach the inner canthus. At the 
same time the left eye showed a coarse 
nystagmus, as though outward move- 
ment could not be maintained because 
of weakness. Usually the nystagmus of 
the left eye continued as long as the 
patient looked to the left, the right eye 
remaining stationary in its position 
short of the inner canthus. It was this 
discrepancy between the movements of 
the two eyes which suggested the term 
“ataxic nystagmus.” Three case reports 
are given. Beulah Cushman. 

Lynn, Beatrice. The treatment of 
concomitant and latent squint. Trans. 
Ophth. Soc. United Kingdom, 1942, v. 
62, pp. 344-351. 

The author outlines the results ob- 
tained five years after the inauguration 
of an orthoptic department in two hos- 
pitals. The steps in the treatment were 
estimation of the error of refraction, 
occlusion to prevent or overcome am- 
blyopia exanopsia, establishment of 
simultaneous macular perception, in- 
creasing power of fusion, and correc- 
tion of deviation (by operation, if 
necessary), together with version and 
vergence exercises and stereoscopic 
vision. 

Among the stimulating exercises ad- 
vised for suppression is frequent at- 
tendance of the cinema or teaching by 
cine-projectors, because the amblyopic 
eye sees moving objects more easily 
than stationary ones. Observations 
seem to demonstrate that if a child has 


a squint before the age of two years it 
is unlikely that fusion will be estab- 
lished, but it is of vital importance to 
prevent amblyopia and to increase the 
lateral movement of each eye. Suppres- 
sion must be overcome before a strong 
sense of fusiom can be established. 
When this has been done, operative 
procedures may be undertaken and ex- 
ercises resumed. (One table, 3 dia- 
grams.) Beulah Cushman.- 

Spaeth, E. B. Congenital blepharo- 
ptosis — a classification. The principles 
of surgical correction. Trans. Amer. 
Acad. Ophth. and Otolaryng., 1943, 
47th mtg., March-April, pp. 285-300. 

The importance of early diagnosis 
and treatment of congenital ptosis is 
stressed. Of the cases here discussed, 
37 percent were complicated by such' 
symptoms as muscle imbalance and 
torticollis, loss of vision either single 
or binocular, curvature of the spine, 
and spasm of the occipitofrontalis. The 
cases are divided into nine groups: (1) 
unilateral ptosis without involvement 
of the superior rectus muscle, (2) uni- 
lateral ptosis with involvement of the 
homolateral superior rectus muscle, 
(3) bilateral ptosis without involve- 
ment of the superior rectus muscle, (4) 
bilateral ptosis with involvement of the 
superior rectus muscle, (5) unilateral 
ptosis with weakness of both superior 
recti muscles more marked in the ho- 
molateral eye, (6) ptosis with more or 
less complete third-nerve and even 
sixth-nerve paralysis, (7) ptosis with 
the classical jaw- winking reflex, (8) 
ptosis with Duane’s retraction syn- 
drome, (9) ptosis with neurofibroma- 
tosis. The three main principles to be 
considered in surgery for correction of 
ptosis, all of them necessary at various, 
times in these cases, are : use of the 
occipitofrontalis, use of the superior 
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rectus muscle (if normal) and shorten- 
ing of the levator. General ptoses, clas- 
sified under 1, 2, 4, 5, and very occa- 
sionally 9, are best corrected by levator 
advancement with usually partial tar- 
sectomy. Ptosis classified under 3 is the 
ideal indication for the Motais-Pari- 
naud technique. For ptosis' classified 
under 6, early extraocular muscle sur- 
gery is important. It should be com- 
pleted before the ptosis itself is cor- 
rected. For ptosis classified under 7 
and 8 a complete tenotomy with tenec- 
tomy of the levator should be followed 
several weeks later by a Reese orbicu- 
laris transplant to the occipitofrontalis. 
Ptosis classified under 9 should usually 
be corrected by a Hess procedure. (21 
illustrations.) 

Gertrude S. Hausmann. 

Wheeler, J. R. A review of the treat- 
ment of concomitant and latent stra- 
bismus. Trans. Ophth. Soc. United 
Kingdom, 1942, v. 62, pp. 353-356. 

Binocular vision, a late acquisition in 
phytogeny, can only be acquired post- 
natally. Binocular coordination prob- 
ably develops between three and six 
months of age, but may not be stable 
for a number of months. From 18 
months to two years development pro- 
ceeds rapidly, and by six years of age 
binocular coordination is firmly estab- 
lished. Rarely does so-called concomi- 
tant strabismus commence after that 
age. The later the squint develops the 
better the prognosis. The author states 
that his aim in treating concomitant 
strabismus is to obtain two eyes cos- 
metically straight, and with good bin- 
ocular vision. As causes of concomi- 
tant squint he cites physical defects^ 
fusion defects, refractive errors, and 
sometimes a psychologic factor. 

Beulah Cushman. 


5 

CONJUNCTIVA 

Perkins, J. E., Korns, R. F., and 
Westphal, R. S. Epidemiology of epi- 
demic keratoconjunctivitis. Amcr. Jour. 
Pub. Health, 1943, v. 33, Oct., pp. 1187- 
1198. 

During five months beginning Sep- 
tember, 1942, an extensive epidemic of 
keratoconjunctivitis was studied in a 
Schenectady factory. For militar)-- rea- 
sons, the names and the number of 
cases involved are not given. Approx- 
imately 4 percent of the entire person- 
nel were affected, and of these 56.1 
percent showed tlie disease in both 
eyes and 85.5 percent developed corneal 
opacities. In only 19 percent had the 
corneal opacities disappeared at the end 
of two months. The peak of the , epi- 
demic was reached five weeks after on- 
set, and after this the epidemic sub- 
sided gradually until the thirteenth 
week, when a slight increase again oc- 
curred. The groups most affected were 
first physicians and nurses, and next, 
employees exposed to ocular foreign 
bodies. A higher rate was also noted in 
firemen who slept in dormitories. -Sec- 
ondary cases in the households of those 
affected were approximately 4.9 per- 
cent, most frequent in adult females 
and milder in children. The cause is 
probably a virus transmitted from per- 
son to person (respiratory?). Only a 
small percentage of those exposed, 
however, develop clinical symptoms. 
The virulence of the virus, the amount 
of exposure, and the resistance of the 
host are apparently the factors which 
determine who will be infected and how 
severely. A rigid aseptic technique was 
employed, consisting of washing hands 
routinely between patients, using a 
separate sterilized dropper for each pa- 
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tient, and frequent sterilization of in- 
struments and solutions. 

Charles A. Bahn. 

Terrizzano, M. F., and Terrizzano, 
A. J. M. Tuberculous keratoconjunctir 
vitis treated with roentgen therapy. La 
Semana Med., 1944, v. 51, Jan. 6, pp. 
22-25. 

The patient was a girl of 13 years. 
The disturbance involved the cornea 
and the conjunctiva of the right upper 
eyelid. Biopsy from the conjunctiva 
showed numerous tuberculous follicles. 
The interstitial keratitis was sufficient- 
ly dense to prevent a view of the iris, 
and the vision was reduced to light 
perception. Enucleation was recom- 
mended but refused. Four roentgen ir- 
radiations were given in the course of 
a month, each of 200 r. One similar 
treatment was given the next month, 
two in the third month, two in the 
fourth month, and one each in the fifth 
and sixth months of treatment. Eleven 
months after the treatment was initi- 
ated the vision of this eye had returned 
to normal, although there were two 
small corneal leucomas. 

W. H. Crisp. 

Wold, K. C. Epidemic keratocon- 
junctivitis. Minnesota Med., 1944, v. 27, 
Jan., p. 25. 

Epidemic keratoconjunctivitis is to 
our knowledge a virus disease charac- 
terized by an acute conjunctivitis, lid 
edema, lack of purulent discharge, pre- 
auricular adenopathy, and in some 
cases the appearance of corneal macu- 
las which occasionally reduce visual 
acuity for a period of several months. 
Treatment is mainly symptomatic, al- 
though the use of convalescent serum 
' or early small doses of X ray have in 
some cases seemed to influence the 
otherwise self-limited course of the . 
disease. Owen C. Dickson. 


6 

CORNEA and' sclera 

Lloyd, R. r. Less evident causes of 
lowered acuity in senility. Amer. Jour. 
Ophth., 1944, V. 27, March, pp. 232-243; 
also Trans. Amer. Ophth. Soc., 1943, 
V. 41. (13 illustrations, references.) 

Perkins, J. E., Korns, R. F., and 
Westphal, R. S. Epidemiology of epi- 
demic keratoconjunctivitis. Amer. Jour. 
Pub. Health, 1943, v. 33, Oct., pp. 1187- 
1198. (See Section 5, Conjunctiva.) 

Robson, J. M. Experimental corneal 
ulcers. Brit. Jour Ophth., 1944, v. 28, 
Jan., pp. 15-25. 

A resume of the production of cor- 
neal ulcers and the application of treat- 
ment at the different stages of ulcer 
formation is given. The ulcers were 
developed by injection of B. pyocyane- 
us. pneumococcus, staphylococcus 
aureus, hemolytic streptococcus, and 
the human and bovine strains of the 
tubercle bacillus. 

The work was started in 1940 for the 
purpose of investigating experimental 
mustard-gas • lesions on the eye and 
their treatment. It was found that sec- 
ondary infection played an important 
part in determining the severity of the 
lesions. Local treatment with chemo- 
therapeutic agents decreased the sever- 
ity of the primary reaction and also the 
tendency of the rabbit eyes to develop 
delayed vascularized keratitis. The in- 
fections produced by different types of 
organisms could be influenced by 
chemotherapeutic agents and antisep- 
tics. The methods of administration of 
such drugs are compared. (2 illustra- 
tions, references.) 

Beulah Cushman, 

Terrizzano, M. F., and Terrizzano, 
A. J. M. Tuberculous keratoconjuncti- 
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vitis treated with roentgen therapy. La 
Semana Med., 1944, v. 51, Jan. 6 , pp. 22- 
23. (See Section 5, Conjunctiva.) 

Wold, K. C. Epidemic keratocon- 
junctivitis. Miniresota Med., 1944, v. 27, 
Jan., p. 25. (See Section 5, Conjunc- 
tiva.) 

7 

UVEAL TRACT, SYMPATHETIC DIS- 
EASE AND AQUEOUS HUMOR 

Leathart, P. W. Parasympathetic 
iridoplegia. Trans. Ophth. Soc. United 
Kingdom, 1942, v. 62, pp. 306-308. 

The author uses the term parasym- 
pathetic iridoplegia to describe a con- 
dition which he has found at rare inter- 
vals following purulent sinusitis. The 
pupil on the side of the sinusitis is 
widely dilated and will not contract to 
light or convergence; and the near vi- 
sion is blurred. The extrinsic ocular 
muscles and optic nerve are unaffected. 
The condition is exactly opposite to 
that found in Horner’s syndrome. The 
lesion is located in the region of the 
ethmoid sinus, and involves the con- 
strictor and convergence reflex arcs 
after the afferent and efferent limbs 
have left the third-nerve nucleus. Re- 
cover}’’ has occurred in a few weeks 
without other treatment than eserine, 
and leaving no disability. (One dia- 
gram.) Beulah Cushman. 

Lowenstein, O., and Levine, A. S. 
5. Pupillographic studies (periodic 
sympathetic spasm a.nd relaxation, and 
role of sympathetic nervous system in 
pupillary innervation). Arch, of Ophth;, 
1944, V. 31, Jan., pp. 74-94. 

This paper presents detailed pupillo- 
graphic study of a woman patient aged 
22 years,' with a syndrome of periodic 
sympathetic spasm and subsequent re- 


laxation. Part of the time the eyes were 
under normal conditions and at other 
times they were under the effects of 
various drugs. The patient suffered 
from a progressive degenerative condi- 
tion of the central nervous system, 
characterized by gradual development 
of motor and sensory disturbances, pe- 
culiar gait and periodic spastic exten- 
sion at the wrist and flexion of the 
ulnar three fingers, which preceded by 
some seconds the periodic pupillary 
phenomena. 

Impulses traveling over the s^-^mpa- 
thetic pathways produce pupillary’- dila- 
tation consisting of several dilatation 
phases at an average speed of 0.4 mm. 
per second, followed by contraction at 
an average speed of about 0.07 mm. per 
second. The primary interval in the 
present case was 2 mm. 

The light reflex of the pupil, usually 
considered parasympathetic, contains 
in its phase of contraction some factors, 
which are determined by the functional 
state of the sympathetic system, where- 
as the primary phase of contraction de- 
pends predominantly on the parasym- 
pathetic system. When the secondary 
and tertiary phases in contraction are 
weak, cocaine will improve them. 

When the pupil is contracted with 
physostigmine and the primary phase 
of contraction is poor, it can be im- 
proved by sympathetic spasm resulting 
from neutralization of physostigmin_e 
by epinephrine. When the pupil be- 
comes small because of . poor sympa- 
thetic innervation, hypersensitivity to 
cocaine and hyposensitivity to physo- 
stigmine develop. Conversely, when the 
pupil becomes large under the influence 
of hyperinnervation by the sympathetic 
system, hypersensitivity to physostig- 
mine and hyposensitivity to cocaine de- 
velop. (12 figures, references.) 

R. W. Danielson. 
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Ray, B. S., Hinsey, J. C, and Geohe- 
gan, W. A. Observations on the distri- 
bution of the sympathetic nerves to the 
pupil and upper extremity as deter- 
mined by stimulation of the anterior 
roots in man. Annals of Surg., 1943, v. 
118, Oct., p. 647. 

Knowledge of the preganglionic 
sympathetic outflow to the upper ex- 
tremity and pupil of man has been in- 
complete because of deductions from 
indirect methods and experimental ob- 
servations of laboratory animals. In a 
series of 18 patients in whom the cer- 
vicothoracic region of the spinal cord 
was exposed and the anterior nerve 
roots were electrically stimulated, the 
following observations were made: In 
ten patients changes in the pupil 
showed that sympathetic innervation 
traveled through one or more roots be- 
tween levels of cervical 8 and thoracic 
4. In 16 patients in whom preganglionic 
innervation to the hand was investi- 
gated it was found that there was vari- 
ation in the upper and lower levels 
Avithin limits of the first and tenth 
thoracic. After division of all anterior 
roots containing sympathetic fibers to 
the hand there was a return of sympa- 
thetic activity within ten weeks. This 
may indicate a functional reorganiza- 
tion through other pathways. The ob- 
servations emphasize the necessity for 
recognizing the variability in the levels 
of sympathetic control to the upper ex- 
tremity and pupil in man. 

Theodore M. Shapira. 

Reese, A. B. Pigment freckles of the 
iris (benign melanomas) ; their signifi- 
cance in relation to malignant melano- 
ma of the uvea, Amer. Jour. Ophth., 
1944, V. 27, March, pp. 217-226; also 
Trans. Amer. Ophth. Soc., 1943, v. 41. 
(14 illustrations, 5 in color, references.) 


8 

GLAUCOMA AND OCULAR TENSION 

Evans, P. J. A note on iridencleisis. 
Brit. Jour. Ophth., 1943, v. 27, Dec., 
pp. 548-550. 

The author describes his modifica- 
tion of the operation of iridencleisis. 
He states that it is indicated in cases 
of noncongestive glaucoma, either 
chronic or subacute. If the iris is still 
elastic and the pupil responsive to 
eserine, the author makes a peripheral 
iridectomy by an oblique incision in- 
cluding only about two thirds of the 
withdrawn iris, but sufficiently long to 
provide a tongue Avhich will reach the 
subconjunctival pouch through the lips 
of the incision. The temporal pillar is 
reposited into the anterior chamber, 
while the nasal pillar is included in the 
lips of the incision. The final result re- 
tains the sphincter action of the pupil 
and provides an adequate fistula. Gen- 
tle massage and 0.5-percent pilocar- 
pine are used for one to three months 
following the operative procedure. (2 
illustrations.) Beulah Cushman. 

Gibson, G. G. Transcleral lacrimal- 
canaliculus transplants. Amer. Jour. 
Ophth., 1944, V. 27, March, pp. 258-269. 
(5 illustrations.) 

9 

CRYSTALLINE LENS 

'Dunlap, L. G. Safety in cataract ex- 
traction, Trans. Pacific Coast Oto- 
Ophth. Soc., 1942, v. 27, pp. 150-155. 
(See Amer. Jour. Ophth., 1943, v, 26, 
Nov., p. 1242.) 

Foster, J, Preoperative cultures and 
antisepsis. Trans. Ophth. Soc. United 
Kingdom, 1942, v. 62, pp. 329-335. (See 
Section 2, Therapeutics and opera- 
tions.) 
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Samuels, B. Pathologic changes in 
the lens associated with nontraumatic 
iritis. Arch, of Ophth., 1944, v. 31, Jan., 
pp. 8-17; also Trans. Amer. Ophth. 
Soc., 1943, V. 41. 

The author had described in one 
previous article the structural changes 
in a lens during the active stage of a 
corneal ulcer; and, in a second paper, 
the changes that may result long after 
an ulcer has been replaced by scar tis- 
sue. The present paper deals with the 
microscopic study of lesions occurring 
, in a lens in nontraumatic iritis. Ordi- 
narily a lens remains clear after a first 
attack of iritis. It is only after repeated 
attacks that opacities appear in the 
lens. In this study, microscopic exam- 
ination was made of the lenses from 
twenty globes with nontraumatic iritis. 
A majority of the globes had been 
enucleated because of tuberculosis of 
the uvea, usually of the conglomerate 
type. In two globes cysticercus was 
discovered; one had been involved in 
sympathetic ophthalmia, and in one a 
retinoblastoma was present. In one 
globe the condition was mistakenly di- 
agnosed as retinoblastoma, and two 
specimens showed syphilitic iritis. 

In six cases in which iritis had been 
severe there was evidence of coincident 
glaucoma. In fourteen cases the cap- 
sule showed ruffling and folds. In many 
specimens it was noted that the disin- 
tegration of lens fibers seemed to have 
antedated proliferation of the epithelial 
cells. (8 figures, references.) 

R. W. Danielson. 

10 

RETINA AND VITREOUS 

Agatston, S. A. Clinical analysis of 
fifty cases of diabetic retinitis. Med. 
Record, 1943, v. 156, Aug., p. 482; Sept, 
p. 553. 


The author surveys fifty cases of dia- 
betic retinitis. The duration and se- 
verity of diabetes are not definitely re- 
lated to the retinitis, nor does complete 
control of diabetes arrest the retinitis. 
Absence of changes in retinal veins and 
arteries is a favorable prognostic sign. 
The author thinks the first sign of 
retinitis is not lipoid exudate but pete- 
chial capillar}" hemorrhage. Yenular 
and capillar}" pathology offers the most 
logical explanation -of fundus pictures, 
because the advanced retinal changes 
are so frequently out of proportion to 
existing arterial or renal disease. The 
presence of engorged retinal veins indi- 
cates a tendency to thrombosis with 
danger of large hemorrhages. Such 
changes render an eye unfavorable for 
intraocular surgery, because of the 
probability of postoperative hemor- 
rhage. Robert N. Shaffer. 

Berens, Conrad. An illuminated re- 
tractor for eye operations, especially for. 
detachment of the retina. Amer, Jour. 
Ophth., 1944, V. 27, March, p. 281. (One 
figure.) - ^ 

Black, G. W. Detachment of the ret- 
ina. Trans. Ophth. Soc. United King- 
dom, 1942, V. 62, p. 311. 

The author reports a case of bilateral 
detachment of the retina treated by the 
Guist operation upon the right eye in 
1933, and in which in 1940 extracapsu- 
lar lens extraction was performed on 
the same eye with final visual acuity 
of 6/24 with +5.00 sphere. 

Beulah Cushman. 

Dickson, W. E. C., Pritchard, G. C., 
Savin, L. H., and Sorsby, A. Two cases 
of visible emboli in retinal arteries. 
Brit. Jour. Ophth., 1944, v. 28, Jan., pp. 
1-14. 

The author gives two cases of visible 
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obstruction'of retinal arteries. For one 
case histologic illustrations were ob- 
tained. In one case there was a heart 
lesion with vegetations, complicated by 
embolic processes, in the absence of 
arteriosclerotic changes or thrombus 
formation. (19 illustrations.) 

Beulah Cushman. 

Eisaman, J. L. Chronic occlusive 
arterial disease (arteriosclerosis oblit- 
erans), associated with retinitis pig- 
mentosa. Amer. Heart Jour., 1943, v. 
26, Dec., p. 836. 

A 56-year-old male gave a history of 
chronic occlusive arterial disease af- 
fecting particularly the lower extremi- 
ties. Associated with this condition 
there was a typical picture of retinitis 
pigmentosa with no apparent familial 
background. This case suggests that 
pathologic changes may not be local- 
ized in the retina but may occur as a 
part of a similar disorder elsewhere in 
the body. Owen C. Dickson. 

Gifford, S. R. Proliferating retinopa- 
thy in diabetes. Quarterly Bull. North- 
western Univ. Med. School, 1943, v. 
17, Winter Quarter, p. 252. 

The contrast between ordinary dia- 
betic retinopathy and proliferating dia- 
betic retinopathy is pointed out. The 
author thinks the larger retinal veins 
are involved in the latter condition and 
that thrombosis of these veins may be 
the precipitating factor. The only case 
the author has seen from its onset was 
initiated by vitreous hemorrhages, fol- 
lowed by the usual blood-vessel and 
connective-tissue invasion of the vitre- 
ous. 

In four cases out of six studied, in- 
creased capillary fragility was found. 
Cases with proliferating retinopathy 
are more likely to develop gangrene, 
and vice versa, showing that both have 
changes in the peripheral vessels. Gif- 


ford points out the similarity between 
this condition and retinal periphlebitis. 
It is suggested that in all such cases 
careful study of the peripheral circula- 
tion be made, including pressor tests, 
heparin clearance, capillary fragility, 
and estimation of blood ascorbic-acid. , 
The author concludes : “It is conceiv- 
able that if such tests were employed 
in every serious case of diabetes, the 
development of this tragic ocular con- 
dition might be prevented.” 

Robert N. Shaffer, 

Gifford, S. R., Bauman, L., Jacobi, H, 
G., and Berens, C. Symposium on dia- 
betic retinitis. Amer, Jour. Digestive 
Dis., 1943, V. 10, Sept., pp. 329-339. 

Gifford : In the largest group of ret- 
inal retinopathies the basic picture is of 
small round deep hemorrhages with 
small white discrete deposits in and 
about the central area. Frequently su- 
perimposed are fine flame-shaped hem- 
orrhages in the nerve-fiber layer, usual- 
ly due to associated vascular sclerosis. 
A second group of retinopathies is char- 
acterized by large, often preretinal, 
hemorrhages, usually followed by a 
variable new-vessel and connective- 
tissue formation. A third group pre- 
sents retinal venous thrombosis. 

Diabetic retinopathies are more fre- 
quent in older patients,, and are not 
proportionate to the severity of the 
diabetes but to its duration. Ascorbic 
acid and vitamin-B complex do not 
improve the ocular condition because 
they do not cure the capillary fragility- 
Citrin, when available, should be tried. 

Bauman : Hypertension is an aggra- 
vating factor in the production of dia- 
betic retinopathies. Retinopathies are 
very frequently accompanied by gan- 
grene and other foot complications of 
diabetes. Both result from sclerosis of 
the peripheral arteries with interference 
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of circulation, and both are largely pre- viewed, include ; dilatation of the ret- 
ventable. Lack of restraint and coop- inal veins with production of punctate 
eration is the principal cause of poor . hemorrhages ; experimental work as to 
control in diabetes. Protamine zinc in- the role of the endocrine glands in 
sulin alone or combined with ordinary diabetes ; and fat metabolism in rela- 


insulin controls most patients. A new 
product, globin insulin, which appar- 
ently has the' advantages of both, will 
soon be on the market. 

Jacobi; Glycosuria and polyuria are 
harmful because they disturb the elec- 
trolyte balance. Too rigid diet restric- 
tion may be just as harmful as exces- 
sive laxity. A mild glycosuria may not 
be harmful in the elderly or arterio- 
sclerotic diabetic, being a safety meas- 
ure against insulin shock. Retinal 
lipemia and similar lesions are much 
less frequent with a low-fat regime. 

Berens; No single ophthalmoscopic 
sign is pathognomonic of diabetes, al- 
though perimacular and other retinal 
changes are suggestive. Hypertension 
is apparently not the principal cause of 
retinal hemorrhages in diabetics. Bac- 
teria and metabolic toxins may be fac- 
tors. In patients with increased capil- 
lary fragility no improvement has 
followed the use of vitamin-B complex 
and ascorbic acid. Charles A. Bahn. 

Leopold, I. H. Diabetic retinopathy. 
Arch, of Ophth., 1944, v. 31, Jan., pp. 
96-101. 

This review of the literature 'dis- 
cusses the etiology of diabetic retinopa- 
thy under the headings of hypergly- 
cemia, vascular status, vitamin therapy, 
endocrine glands, and chemical constit- 
uents of the blood, especially fat. 

Diabetic retinopathy has been vari- 
ously attributed to uncontrolled hyper- 
glycemia prior to administration of in- 
sulin (with the suggestion that the 
retinopathy is essentially a capillary 
disease) . 

Other special fields of study, here re- 


tion to therapy. (Bibliography.) 

R. D. Danielson. 

Lewis, E. M. Angiomatosis retinae 
(successful treatment of one case). 
Trans. Amer. Acad. Ophth. and Oto- 
laryng., 1943, 47th nitg., May-June, pp. 
354-363. (See Amer. Jour. Ophth., 1943, 
V. 26, Dec., p. 1347.) 

Lijo Pavia, J, Detachment; reattach- 
ment ; tears and cyst of the retina. Rev. 
Oto-Neuro. Oft., 1942, v. 17, Oct., pp. 
107-117. (See Amer. Jour. Ophth., 1943, 
V. 26, June, p. 644.) 

Newton, F. H., and Schade, A. H. An 
experiment to determine the conserva- 
tion of vitamin A in the eye imder 
strain. Ohio State Med. Jour., 1943, v. 
39, Sept., p. 827. 

The authors assume that night 
blindness is associated with vitamin-A 
deficiency and that soft tones on the 
walls of some industrial plants reduce 
eye fatigue. Six female employees 
whose work required very sustained 
and accurate fixation under artificial 
light were dark-adapted for two , min- 
utes, then subjected to a powerful light 
for two minutes, and then placed in the 
dark again, with a view to testing re- 
generation of the visual purple. Those 
who worked under a Verd-A ray lamp 
claimed to feel less fatigued than those 
who worked under a frosted lamp. In 
two cases with excessive eye fatigue, 
two hundred thousand units of vitamin 
A were given for a week. Less fatigue 
was then experienced, and the eyes felt 
more comfortable with a Verd-A lamp 
than with a frosted lamp. (Graphs.) 

Charles A. Bahn. 
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Sal Lence, J. Specular pulsatile zones 
of the vitreous. Arch, de la Soc. Oft. 
Hisp. Amen, 1942, v. 1, Oct., pp. 336- 
338. 

With the aid of the Gullstrand oph- 
thalmoscope, and examination of the 
eyes of more than 1,450 school children, 
the author has been able to observe 
brilliant reflexes in the fundus, espe- 
cially along the -veins. These reflexes 
are caused, according to the author, by 
internal reflection of the beam of light 
in the framework of the vitreous. Con- 
trasted with the pulse of the retinal 
arteries, which is only present in cer- 
tain pathologic conditions, the pulse of 
the reflexes described is a constant find- 
ing, especially in the eyes of young 
people ; and its absence would indicate 
a pathological condition. 

Ramon Castroviejo. 

Wahrsinger, P. B. Severe pre- 
eclampsia with separation of the retina. 
Amer. Jour. Obstet. and Gynecology, 
1943, V. 46, Oct., p. 371. 

Appearance of retinal separation in 
severe pre-eclampsia is extremely in- 
frequent but has been noted on se'^eral 
occasions. The author presents the fol- 
lowing case : A 33-year-old woman, in 
her second pregnancy, was seen during 
the fourth month of gestation. All ex- 
aminations were normal. The previous 
pregnancy had ended in spontaneous 
abortion. During the eighth month 
the patient was examined at home. She 
gave a history of nausea and vomiting 
of 24 hours duration, and an episode of 
temporary blindness. There was 
marked edema of face, conjunctivas, 
hands, legs, and ankles. The blood pres- 
sure was 195/110 mm. Upon hospital 
admission, urinalysis showed hyaline 
and granular casts. Sedatives, glucose, 
Karell diet, and Strognoff treatment 
were used. Ophthalmoscopic examina- 


tion showed : right eye large retinal de- 
tachment in nasal half of fundus ; small 
detachment below the. optic nerve; left 
eye, large retinal detachment above 
and a small detachment below the optic 
nerve. The retinas and the margins of 
the optic nerves of both eyes were 
edematous, the margins of the discs 
blurred, the arteries narrowed. Retinal 
detachments and edema of the retina 
were' probably due to sub'retinal and 
intraretinal transudates. The second 
day after Cesarean section, the edema 
of the retina subsided, but the detach- 
ments were of the same size. On the 
twelfth day post partum, the vision 
cleared and the blood pressure was 
150/80 mm. Six weeks post partum', 
there was complete recovery from the 
retinal detachments. All findings were 
normal, the blood pressure 120/80 mm. 
The diagnosis was; severe pre-eclamp- 
sia with the retinal separation as a 
complication. Theodore M. Shapira. 

• 11 

OPTIC NERVE AND TOXIC 
AMBLYOPIAS 

Agatston, S. A. Congenital cyst of 
the optic nerve. Amer. Jour. Ophth., 
1944, V. 27, March, pp. 278-279. (2 il- 
lustrations, 1 in color, references.). 

Anderson, W. A. Medullated nerve 
fibers. Trans. Ophth. Soc. United King- ; 
dom, 1942, v. 62, p. 343. 

The fundi of a patient seen in 1943 
at the age of 60 years, with normal vi- 
sion, showed medullated fibers com- 
pletely covering the edge of each disc. 
In September and October, 1940, the 
same patient presented himself with 
pain on movement of the left eye, re- 
duced vision, _optic neuritis, and some 
macular changes. The vision of the 
right eye remained nornial. After re- 
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covery there was optic atrophy of the 
left eye, without light perception, and 
all of the medullated fibers had disap- 
peared, .The medullated fibers of the 
right eye remained as before. 

Beulah Cushman. 

Gottlieb, B. Retrobulbar and periph- 
eral neuritis. Rev. Oto-Neuro-Oft., 
1942, y. 17, Sept., p. 183. 

An alcoholic and chronic pipe-smoker 
exhibited classical symptoms of retro- 
bulbar neuritis and peripheral neuritis 
of the upper and lower extremities. 
There was an associated achlorhydria. 
During treatment the patient was al- 
lowed to smoke, but alcohol was lim- 
ited. He received orally high doses of 
vitamin-B complex and parenteral vita- 
min Bj. After five weeks his vision was 
markedly improved, as was also the 
peripheral neuritis. Edward Saskin. 

King, A. B. Tunnel vision. Quarterly 
Jour. Studies on Alcohol, 1943, v. 4, 
Dec., p. 362. 

The term “tunnel vision” has been 
used to describe an effect of alcohol on 
the eyes. In the experiments of the 
author no tendency to blot out the 
sensitivit}’- of the retina to visual stimu- 
li at the periphery was found in five 
subjects who, ingested 30 to 75 c.c. of 
absolute alcohol. The author concludes 
that “tunnel vision” is an inappropriate 
figure of speech. The reaction time of 
the eye in accommodating was found 
to be slowed. Robert N. Shaffer. 

McGregor, I. S. A study of the histo- 
pathological changes in the retina and 
Hte changes in the visual field in acute 
methyl alcohol poisoning. Brit. Jour. 
Ophth., 1943, V. 27, Dec., pp. 523-543. 

The author, reviews the literature 
concerning the ocular and general find- 
ings in methyl-alcohol poisoning, then 


describes four acute cases. The retina 
was examined after routine staining 
wdth hematoxylin and eosin in bulk. No 
changes in the retinal ganglion cells 
could be attributed definitely to the 
acute poisoning by methyl alcohol, 
either in the form of lipoid changes in 
the ganglion cells, in the size and shape 
of the ganglion cells, or in nuclear con- 
tent. The optic nerves in each case ap- 
peared normal. 

Four patients who had been blind in 
the acute stage were examined a year 
later. One had no defect of vision, the 
second a bilateral scotoma, the third 
an absolute scotoma in one eye while 
the other eye was normal, and the last 
a relative scotoma in one eye with good 
vision in that eye and the other eye 
normal. 

The author concludes that histologic 
examinations of the retina so soon 
after poisoning are rare, and that the 
evidences in acute poisoning are not 
sufficient to show whether it is the 
retinal tissue or the nerve tissue which 
primarily succumbs. The followrup 
suggests that the poison acts on the 
center of the optic nerve. (7 illustra- 
tions, references.) 

Beulah Cushman. 

Mata Lopez and Barthe Pastrana. A- 
new case of Cruzon’s disease. Arch.'de 
la Soc. Oft. Hisp.-Amer., 1942, v. 1, 
Oct., pp. 329-335. 

The authors report a new case of 
Cruzon’s disease with the typical 
characteristics of oxycephaly, bilateral 
exophthalmos, divergent strabismus, 
diminution of vision, and facial deformi- 
ties. The pathogenesis of this disease is 
discussed. In cases accompanied by 
progressive optic atrophy and diminu- 
tion of vision, the authors advocate 
freeing the optic nerve at the optic 
foramen by the operation of Hildebran, 
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who has performed it with success in 
five cases. Ramon Castroviejo. 

12 

VISUAL TRACTS AND CENTERS 

Evans, J. N., and Browder, J. A prob- 
lem of split macula. Arch, of Ophth., 
1944, V. 31, Jan., pp. 43-53; also Trans. 
Amer. Ophth. Soc., 1943, v. 41. 

The course and function of various 
fasciculi of the optic pathway have held 
the interest of ophthalmologists and 
neuro-anatomists for many genera- 
tions, because knowledge in this field 
has a broad application to the diagnosis 
and treatment of ocular and cerebral 
disease. There are two general ave- 
nues of approach for studies of these 
fiber bundles. One may produce experi- 
mental lesions in various laboratory 
animals and study the resulting prog- 
ress of fiber degeneration, or one may 
make functional studies on human be- 
ings who are suffering from certain 
localized lesions. Functional studies 
made on human subjects can be sup- 
ported by anatomic evidence only when 
the injury or disease is observed at 
autopsy or operation.' A review of the 
literature disclosed but two instances 
in which the optic chiasm had- been 
split anteroposteriorly. 

The major therapeutic problem that 
presents itself in attempted removal of 
a craniopharygioma is minimal injury 
to the hypothalamic nuclei and their 
connecting pathways. To this end three 
methods of surgical approach were 
utilized : first, removal of the tumor 
piecemeal, the optic apparatus being 
left intact; second, section of the one 
optic nerve in order to obtain a better 
exposure of that part of the tumor situ- 
ated beneath the chiasm; third, split- 
ting of the optic chiasm and division of 
the anterior communicating artery. 


The authors report in detail the case 
of a 13-year-old boy with such a lesion. 
At operation the chiasm was divided 
with precision. The fields taken later 
showed classic bitemporal hemianopsia 
with a fingerlike absolute central sco- 
toma which protruded from the blind 
field above the point fixed. The central 
scotoma could not cover the point 
fixed, since, macular function being im- 
paired, the paramacular retina was used 
for this purpose. The true position of 
the macula was necessarily represented 
by some,, point within the fingerlike 
scotoma. 

If the concept that the macular fibers 
form a semidecussation in the chiasm 
is adopted, then in the case cited the 
surgical procedure divided all the 
crossed macular fibers, with the result 
that the corresponding , part of each 
macula was rendered functionless. This 
scotoma may then be assumed to repre- 
sent the approximate size and shape 
of the part of the macula supplied by 
the crossed fibers. ^ 

The problem of fixation was of course 
encountered in the taking of the fields. 
A great many methods have been sug- 
gested for maintenance of fixation, but 
in this study the authors utilized the 
principle of the position and size of the 
normal blind spot and the adjacent 
angioscotoma. The use of these land- 
marks insures accurate fixation in nor- 
mal subjects to within 0.25 degree. The 
authors conclude that the visual acuity 
resulting from division of the crossed 
macular fibers is approximately 20 / 40 , 
which permits the subject to read and 
write such material as he is apt to need 
in average daily life. It is argued that 
the entire macula must be supplied by 
both crossed and uncrossed fibers. 
(References, 5 figures.) 

R. W. Danielson. 
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Krug, E. F., and Echlin, F.' A. Tuber- 
ous sclerosis. Arch, of Ophth., 1944, v. 
31, Jan., pp. 68-73; also Trans. Amer. 
Ophth. Soc., 1943, V. 41. 

A case of tuberous sclerosis is re^ 
ported in detail in a young boy who 
was also afflicted with adenoma seba- 
ceum. The cerebral tumor was removed 
by surgery with some loss of mental 
and physical powers. The visual acuity 
and visual fields were impaired and par- 
tial optic atrophy appeared. The term 
tuberous sclerosis was first used by 
Bourneville to describe a rare form of 
cerebral sclerosis occurring chiefly in 
children and young persons. Vogt, in 
1908, established the clinical syndrome 
of mental deficiency, epilepsy, and ade- 
noma sebaceum. Adenoma sebaceum, 
or nevus sebaceus, a disease of congeni- 
tal origin, is characterized by pinhead- 
sized, yellow or reddish, waxy papules, 
situated on the flush areas of the face. 

Tuberous^ sclerosis is so named, be- 
cause of the potato-like appearance of 
the morbid growth. Neoplasms of this 
type may appear in the kidney, the 
heart, the lungs, the spleen, and the 
retina. Signs of intracranial tension are 
evident in early adult life, as epilepti- 
form attacks. In the absence of such 
manifestations, a facial eruption should 
arrest the attention and suggest the 
presence of tuberous sclerosis, and con- 
current papilledema at once suggests 
intracranial neoplasm. Associated ret- 
inal tumors are comparatively rare. (3 
illustrations, references.) 

R. W. Danielson. 

Mello, A. R. de. Hereditary degen- 
eration. Arquivos Brasileiros de Med., 
1943, v. 33, nos. 3-4 and 7-8, 90 pp. (Re- 
ceived in reprint.) 

This ninety-page article reports in 
detail 16 cases studied in the neurologic 
clinic of Austregesilo, at Rio de Jan- 


eiro. The literature is reviewed. No 
general conclusions are presented. 
Most of the patients belonged to fa- 
milial groups, one family including six 
affected offspring. Some details of the 
eye- condition are given in most of the 
cases, the predominating ocular feature 
being atrophy of the optic nerve, some- 
times accompanied by other fundus le- 
sions and sometimes by disturbances of 
the ocular muscles. (51 illustrations, 
separate bibliographies of the Brazilian 
and extra-Brazilian literature.) 

W. H. Crisp. 

Michaelson, I. C. Ocular manifesta- 
tions of neuroses found among soldiers. 
Brit. Med. Jour., .1943, Oct. 30, p. 538. 
(See Section 17, Systemic diseases and 
parasites.) 

Stewart, S. G., Randall, G. C., and 
Riesenman, F. R. Hysterical homony- 
mous hemianopsia with hemiplegia and 
hemianesthesia. War Med., 1943, v. 4, 
Dec., p. 606. 

A soldier suddenly developed partial 
left hemiplegia with homonymous, 
“macula-sparing” hemianopsia, con- 
sistent with a diagnosis of an organic 
lesion of the brain on the right side. 
The clinical course, together with the 
objective neurologic observations, indi- 
cated a hysterical condition. Psycho- 
therapy produced prompt and dramatic 
cure. Robert N. Shaffer. 

13 

EYEBALL AND ORBIT 

Abbott, L. D., Mandeville, F. B., and 
Rein. W. J. Complete roentgen and 
ophthalmologic examination for ochro- 
nosis in two alcaptonuric children. 
Virginia Med. Monthly, 1943, v. 70, 
Dec., p. 615. 

Two Negro children, aged 10 and 15 
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years, with alcaptonuria showed no 
positive roentgen evidence of joint 
change, ligament calcification, or cal- 
cium deposits in the ear cartilages, 
Ochronotic pigmentation of the scleras 
^and conjunctivas was not definite, al- 
though alterations due to melanosis 
were found. Because of the racial pig- 
mentation this was viewed as within 
normal limits but was carefully charted 
for later study. It is hoped that by fol- 
low-up the time of onset of definite 
changes due to alcaptonuria can be es- 
tablished. One author indicates that 
evidence of ochronosis may be found 
in the eyes as early as the third decade 
of life, although it is usually considered 
that the ochronosis is due to accumula- 
tion of pigment over a period of years 
and does not develop in alcaptonuria 
until middle age or later. 

Owen C. Dickson, 

Dimitry, T. J. The socket after enu- 
cleation and the artificial eye. Arch, of 
Ophth., 1944, V. 31, Jan. pp. 18-28. 

The author defines enucleation as the 
peeling of the eye from Tenon’s cap- 
sule. He gives a resume of the various 
procedures for removal of the eyeball. 
~ He insists that random severance of 
muscles and tissues to rid the orbit of 
the globe is not enucleation but extir- 
pation. In discussing what happens to 
the remainder of the contents of the or- 
bit after enucleation, Dimitry states 
that it is readily demonstrable clinical- 
- ly that improvement does not follow 
the sewing of opposing rectus muscles 
but that, on the contrary, disfigure- 
ment of the socket is produced. Some 
men do not even sew the wound, and 
yet get excellent results. 

Various modifications such as im- 
plants have been devised in an effort to 
obtain a mobile stump. Dimitry be- 
lieves we accomplish the mobile stump 


but have been unsuccessful in obtain- 
ing the mobile prothesis. He is of the 
opinion that the plastic prothcsis will 
largely soh'e the problem of a movable 
protliesis. He criticizes the ophthal- 
mologist for turning the responsibility 
of the fitting over to a nonmedical tech- 
nician. (8 figures, references.)' 

R. W. Danielson, 

Ulliicr, L, J, Orbital cellulitis. Rev. 
Oto-Neuro-Oft., 1942, v. 17, Aug,, pp. 
143-145. 

The author considers orbital celhi- 
litis an acute inflammation of the soft 
tissues of the orbit, characterized by 
bulbar congestion, lid edema and 
ptosis, limitation of ocular motility, 
chemosis, and a septic fever. He be- 
lieves that the chief' cause of orbital 
cellulitis is acute nasal-sinus infection 
(70 to 80 percent of all cases), the 
pathway being the sinus veins, thence 
into the superior and inferior ophthal- 
mic veins. Swimmer’s sinusitis and the 
acute exanthemata of childhood are 
frequent offenders. , 

Pathologically, orbital cellulitis may 
result in an orbital phlegmon or ab- 
scess, a subperiosteal abscess, or a 
thrombophlebitis with cavernous-sinus 
involvement. This latter must be dif- 
ferentiated early from orbital cellulitis. 
Treatment should be directed toward 
the infected sinuses (if they exist) 
drainage of the orbit, and chemo- 
therapy. Edward Saskih. 

14 

EYELIDS AND LACRIMAL APPARATUS 

Jimenez Gonzalez, R. A new opera- 
tive procedure for senile ectropion. 
Arch, de la Soc. Oft. Hisp.-Amer., 194-2, 
V. 1, Oct., pp, 339-344. 

The method consists in the excision 
of a triangular piece of tarsus 
muscle of the conjunctival aspect of 
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the lower lid. The base of the triangle 
is directed ■ toward the fornix. A. 
doubly-armed suture is inserted 
through the conjunctiva near the lat- 
eral incisions close to the base of the 
triangle, and the two ends of the 
doubly-armed suture, threaded on one 
needle, are then passed through the 
conjunctiva below the base of the tri- 
angle and brought out on the skin at 
about the center of the lower orbital 
margin. The threads are tied in this 
position, pulling them to the extent 
necessary to correct the ectropion. In 
subsequent dressings the position of 
the lid may be controlled by loosening 
or tightening the suture. (5 illustra- 
tions.) Ramon Castroviejo. 

Lemere, H. B. A vacuum device for 
the eyelids. Arch, of Ophth., 1944, v. 
31, Jan., p. 95. 

Expression of the meibomian glands 
by digital pressure or b}’- some form of 
spatula, while not very painful, is oc- 
casionally objected to by the patient. 
In a situation of this kind, the author 
attached the glass portion of a medi- 
cine dropper to the tubing of the suc- 
tion apparatus used for nasal displace- 
ment treatment. He found that passage 
of the end of the dropper back and 
forth along the margin of the lids 
tended to evacuate accumulated mate- 
rial from both the meibomian glands 
and the hair follicles. 

He has found this procedure a valu- 
able adjuvant to treatment in prac- 
tically all his cases of chronic and in 
some cases of acute conjunctivitis. He 
instills a drop of 0.5-percent solution of 
pontocaine hydrochloride a minute be- 
fore using the suction, and two drops 
of a 1 to 500 solution of silver nitrate 
afterward to take care of any floating 
material resulting from the suction. 

R. W. Danielson. 


Rosen, Emanuel. A case of acute 
metastatic dacryoadenitis. Amer. Jour. 
Ophth., 1944, V. 27, March, pp. 276-278. 

Thomas, Maxwell. Management of 
chalazia. Texas State Jour. Med., 1943, 

V. 39, Oct., p. 347. 

Thomas shows a diagrammatic 
sketch of incisions for removal of 
chalazion. He discusses the etiolog^q • 
diagnosis, and treatment and describes 
the procedure for thorough removal. 
Management of chalazia requires a 
knowledge of the anatomy of the lids, 
with a true conception of the patho- 
logic process. Theodore M. Shapira. 

15 

TUMORS 

Black, G. W. Melanotic sarcoma of 
the iris. Trans. Ophth, Soc. United 
Kingdom, 1942, v. 62, pp. 304-306. 

Sarcoma of the iris furnishes 2 to 6 
percent of the malignant tumors of the 
uveal tract. The author reports a case 
in a woman 64 years of age. A brown 
patch on the left iris which had been - 
noticed for 40 years became slightly 
larger, with flattening of the pupillary 
margin. The mass was removed by 
iridectomy through a keratome incision 
and covered by a conjunctival flap. The 
pathologic report showed an early 
spindle-cell type of melanotic sarcoma, 
the peripheral portion intensely pig- 
mented, corresponding to the brown 
patch. At the pupillary margin the 
tumor mass was highly cellular and 
contained scanty pigment. 

Beulah Cushman. 

Black, G. W. Reticulum-cell sar- 
coma. Trans. Ophth. Soc. United King- 
dom, 1942, V. 62, pp. 316-317. 

A plum-colored tumor attached to 
the outer surface of the external rectus 
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muscle by fibrous trabeculae was re- 
rnoved. On microscopic examination 
the bulk of the tumor consisted of large 
closely packed cells with rounded or 
oval vesicular nuclei and ill-defined 
cytoplasm as of reticulum cells. The 
arrangement was diffuse, with a fair 
number of mitotic 'figures. There was 
moderate infiltration by lymphocytes 
but no lymph follicles. 

Beulah Cushman. 

Burch, F. E., and Camp, W. E. Re- 
sults of irradiation of malignant mela- 
nomas of the uveal tract. Trans. Amer. 
Acad. Ophth. and Otolaryng., 1943, 
47th mtg., May-June, pp. 335-352. 

Even intensive irradiation of the eye 
is valueless in any of the types of ma- 
lignant melanoma. Roentgen therapy 
does not assure against metastasis; 
there is even a possibility that metas- 
tases develop earlier after irradiation 
than when it is not employed. Irradia- 
tion should be reserved for cases in 
which only the tumor-containing eye 
retains vision, for cases in which the 
patient refuses enucleation, and those 
in which the orbit and adjacent struc- 
tures are already invaded. (4 tables.) 

Gertrude S. Hausmann. 

Hollander, L., and Krugh, F. J. Can- 
cer of the eyelid, Amer. Jour. Ophth., 
1944, V. 27, March, pp. 244-253. (22 fig- 
ures.) 

16 

INJURIES 

Allen, T. D. Industrial ophthalmol- 
ogy, Surg. Clinics North America, 
1942, V. 22, Aug., pp. 1011-1028. (See 
Section 18, Hygiene, sociology, educa- 
tion, and history.) 

Berens, C., and McAlpine, P. T. 
Solar keratoconjunctivitis associated 


with amblyopia. Amer, Jour. Ophth., 
1944, V. 27,. March, pp. 227-231. (6 fields, 
references.) 

Dickson, R. M. First-aid treatment 
of industrial eye injuries. Brit. Jour. 
Ophth., 1943, V. 27, Dec., pp. 544-548. 

The author records the results after 
six months trial of the use of 10-per- 
cent sodium-sulphacetamide solution 
as first-aid treatment in eye injuries in 
30 mines and 30 factories. Of the total 
injuries in 30 mines in Scotland, 96 
I^ercent returned to work with no loss 
of working time. In the shipyards 
98.87 percent of the patients lost no 
working time. (References.) 

Beulah Cushman. 

Gundersen, T., and Liebman, S. D. 
Effect of local anesthetics on regenera- 
tion of corneal epithelium. Arch, of 
Ophth., 1944, V. 31, Jan., pp. 29-33. 

Clinically it has been observed from 
time to time that local anesthetics have 
an inhibitory influence on the regenera- 
tion of corneal epithelium. In this in- 
vestigation, the corneas of guinea pigs 
were abraded and measurements were 
made of length of time required for 
regeneration of the corneal epithelium 
when various anesthetics were used 
hourly during healing. The drugs used 
were solutions of 10-percent cocaine 
hydrochloride, 4-percent cocaine -hy- 
drochloride, 1-percent butacaine sul- 
fate, 4-percent larocaine hydrochloride, 
1-percent- phenacaine hydrochloride, 
and 0-5-percent tetracaine hydrochlo- 
ride. All solutions contained 0 . 5 -percent 
chlorobutanol. 

Both 10- and 4-p'ercent cocaine very 
definitely retarded the regeneration of 
epithelium ; more retardation was ob- 
served with the stronger solution. In 
fact, repeated instillations on the intact 
epithelium produced corneal areas 
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which stained with fluorescein. The 
inhibitory effect of cocaine diminished 
as increasingly hypertonic solutions 
were used. Tetracaine gave similar re- 


not ,be near the site of injury. Occa- 
sionally, the above symptoms are pre- 
ceded by an ophthalmoplegia mani- 
fested bv otosis. Other eye signs noted 


suits, although less pronounced. The 
delayed healing of the epithelium was 
observed in varying degrees Avith 1- 
percent phenacaine, 1-percent buta- 
caine sulfate, and 4-percent larocaine. 
One percent phenacaine and 0.5-per- 
cent tetracaine were the least toxic. 
The PH is probably not a determining 
factor, since buffered solutions at a 
PH comparable to that of the anesthet- 
ics used showed relatively little inhibi- 
tory action. Two very descriptive 
charts are included. (References.) 

R. W. Danielson, 

Hughes, W. F. Management of in- 
juries to the eyes. Surg. Clinics North 
America, 1942, v. 22, Oct., pp. 1355- 
1373. 

The author writes especially in re- 
gard to war injuries. The article is es- 
sentially a resume of the diagnosis and 
treatment of various injuries, includ- 
ing lacerations, fractures of the bones 
of the orbit, intracorneal foreign bodies, 
perforating injuries, concussion injur- 
ies to the eye, and burns, especially 
those due to war gases. (References.) 

R. C. Richardson. 

Jaime, G. G. Cephalic tetanus of ocu- 
lar origin. Rev. Oto-Neuro-Oft., 1942, 
V. 17, Jan.-Feb., pp. 22-26; March- 
April, pp. 52-58 ; May-June, pp. 88-94. 

Cephalic tetanus, or tetanus limited 
to the region of the head, follows facial 
injurj’^ (orbit, nose, temporal, or malar 
regions). There is an incubation period 
of at least one week, after which the 
typical unilateral or bilateral trismus 
occurs, followed later by facial paraly- 
sis. This paralysis is of the peripheral 
type, and tlie muscles involved need 


are rhiosis and fixed pupils. The author 
cites several cases of cephalic tetanus 
following ocular injury, such as per- 
foration of the cornea associated with 
loss of the eye. The affection is rela- 
tively rare. Etiologically, the offending 
organism is Nicolaier’s bacillus, Clostri- 
dium tetani, found in the infected 
wound in or around the lids, orbit, or 
the eyeball. The author claims conclu- 
sive proof that the organism is Nico- 
laier’s bacillus, and that there is an 
associated virulent toxin. He offers a 
mechanical theory of the pathogenesis 
by which the toxin causes a direct 
nerve irritation. A reflex theory of the 
pathogenesis involves the trigeminus 
as the conducting pathAvay of the toxin^ 
which latter affects the facial nerve and 
the third, fourth, or sixth nerves. A 
third, directly infectious theory claims 
a toxic or bacterial invasion of the 
body fluids from the infected wound. 
The author states that whatever theory 
is finally accepted the passage of the 
organism or toxin is centripetal, back- 
ward from the wound. 

The author discusses his studies of 
diagnosis, course, prognosis, sympto- 
matic and specific treatment, active and 
passive immunization, preventive sero- 
therapy, therapeutic serotherapy, and 
anaphylaxis. The diagnosis is simple, 
given an infected wound about or of 
the eye, an incubation period, then 
facial trismus or paralysis. The course 
may be acute, subacute, or chronic, 
lasting as little as two days and ending 
in death, or becoming protracted Avith 
a more satisfactory outcome. The prog- 
nosis is usually guarded, eA’-en in the 
protracted cases. There may be resid- 
ual paralysis or paresis if death doeis 
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not' intervene. The treatment is symp- 
tomatic, as in generalized tetanus. Spe- 
cific antitoxin is administered in addi- 
tion. The author’s active immunization 
is similar to our vaccination with an 
attenuated toxin ; passive immuniza- 
tion is specific. He also discusses using 
blood serum from well individuals 
previously stricken, as well as intra- 
venous, intra-arterial, and intracranial 
administration of the antitoxin, always 
being on the watch for hypersensitiv- 
ity*. Edward Saskin. 

Kirby, D. B., and Town, A. E. In- 
juries of the eyes and eyelids. Surg. 
Clinics North America, 1943, v. 23, 
April, pp. 404-438. 

The authors present a comprehen- 
sive discussion and review of the pre- 
vention, diagnosis, and treatment of 
ocular injuries of all kinds. The usual 
treatment of traumatic lesions and 
burns is covered, as well as later surgi- 
cal treatment — plastic surgery — to 
remedy defects. (10 illustrations, refer- 
ences.) R. C. Richardson. 

Mann, Ida. A study of epithelial re- 
generation in the living eye. Brit. Jour. 
Ophth., 1944, V. 28, Jan., pp. 26-39. 

Experimental study of epithelial re- 
generation in the eyes of rabbits 
showed formation of pigment in the 
basal cells of the conjunctival or cor- 
neal epithelium. The pigment allowed 
recognition of the particular cells in- 
volved, and their migration could be 
followed from day to day with the 
loupe or slitlamp. The initial loss of 
epithelium was confirmed by the use 
of fluoresceine, and the observations 
originally made on rabbits were con- 
firmed clinically in man. The. injuries 
were produced by scraping, chemicals 
and heat, without damage to the under- 
lying tissues. 


The first series of experiments dem- 
onstrated the movement of the pig- 
mented epithelium in an irregular line 
which met the slide of epithelium from 
the opposite side in less than 20 hours. 
The pigment from these advanced cells 
gradually disappeared as the cells were 
replaced, and the original pigment line, 
which had become thinner, gradually 
assumed its original density. The area 
of spread from the activating .substance 
seemed to be more than 2.5 mm. and 
less than 5 mm. from the edges of the 
wound in all directions. If the injury 
was produced by a hot wire the move- 
ment of the pigment epithelium was 
much less, was very irregular, and did 
not occur all around the burned area, 
the heat having evidently destroyed the 
activating substance. If the conjunctiva 
was injured near the cornea, the .pig- 
mented cells slid toward the area as 
though the wound were in the cornea. 

A second series of experiments in- 
volved injury to larger areas of the 
cornea by various chemicals. Healing 
of the superficial loss was usually com- 
plete within four days, whereas the 
pathologic process continued its course 
beneath the epithelium for days or 
weeks. If the whole width of the ring 
had migrated, the gap in the limbal 
pigment never completely regenerated. 

A third series of experiments dealt 
with production of pigment prolifera- 
tion in response to chemical injury by 
the arsenical war gases. In this type of 
injury the proliferation did not occur 
until after healing of the epithelium, 
but it Avas progressive and continued 
to increase for months. 

A fourth series of experiments, dealt 
with pigment migration in vitamin-A 
deficiency. It could be produced ex- 
perimentally in rabbits without epi- 
thelial loss, and. was based upon a 
wandering of chromatophores. 
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The expeiriments corroborate- the 
general agreement that epithelium 
heals by migration from the edge of the 
denuded area, associated with mitosis 
at some distance from the defect. Thus 
the loss is made good by pre-existent 
cells which move actively across to 
cover the raw zone, and these cells are 
replaced by cell division behind their 
original positions and not over the 
wound area. (14 illustrations, refer- 
ences.) Beulah Cushman. 

Moore, P. G. Management of mag- 
netic foreign bodies in the” eye. Ohio 
State Med. Jour., 1944, v. 40, Jan., p. 
26. 

An adequate headrest, oblique illum- 
ination, a loupe with a half-inch focal 
distance, and a sharp Graefe knife are 
stressed by the author as necessary 
for proper removal of corneal foreign 
bodies. Distinction between the dead 
white ring of coagulated tissue sur- 
rounding a hot foreign body and the 
gray of an infected infiltrate is im- 
portant. The author uses a 1 to 500 zinc 
sulphate solution as routine antiseptic. 
He feels that bandaging of eyes fol- 
lowing removal of obviously uninfected 
foreign bodies is not indicated if the 
corneal surface is not denuded. Infec- 
tion, shown by the appearance of a 
gray ring on the second day, requires 
wiping out the wound with a stronger 
antiseptic such as 3.5-percent iodine or 
trichloracetic acid. 

Management, indications for anterior 
or posterior approach, and postopera- 
tive care of patients with intraocular 
magnetic foreign bodies are also dis- 
cussed. Indications for enucleation are 
enumerated, with the emphasis on con- 
servatism unless the eye is unques- 
tionably blind and irritable or painful. 

Gwen C. Dickson. 


Pierse,- Dermot. A case of removal 
of nonmagnetic foreign body from the 
ciliary region. Brit. Jour. Ophth., 1943, 
V. 27, Dec., pp. 550-552. 

In a man 38 years of age a srnall 
piece of brass perforated the cornea 
and was visible in the angle of the 
anterior chamber. The vision was 6/9, 
the lens clear, and no abnormality was 
seen in the fundus. There was no re- 
sponse to the giant magnet, and the 
fragment disappeared backward upon 
the attempt to grasp it through a cor- 
neal incision. It was then localized ac- 
curately on an X-ray film with the 
aid of a needle inserted in the sclera. 
The approach was made 4.0 mm. from 
the limbus, using a hinged flap of 
sclera. The ciliary body was investi- 
gated with the point of the knife until 
the foreign body was felt, when it was’ 
easily removed through the ciliary 
body. The scleral flap was closed with 
a previously inserted suture, and the 
conjunctiva replaced. Two weeks later 
the vision with —0.75 cyl. axis 175° 
was 6/6. (References.) 

Beulah Cushman. 

Robson, J. M, Experimental corneal 
ulcers. Brit. Jour. Ophth., 1944, v. 28, 
Jan., pp. 15-25. (See Section 6, Cornea 
and sclera.) 

Rosen, Emanuel. An interesting case 
of rupture of the choroid. Brit. Jour. 
Ophth., 1943, V. 27, Dec., pp. 552-554. 

The author reports two cases with 
rupture of the choroid in the macular 
area, one with resulting corrected vi- 
sion of 20/20 and the other of 8/200. 
He concludes that the distinct anatomy 
of the macula modifies the traumatic 
pathology. (2 illustrations.) ' 

Beulah Cushman. 
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SYSTEMIC DISEASES AND PARASITES 

Carmichael, F. A. Migraine, a re- 
view. Jour. Kansas Med. Soc., 1943, 
V. 44, Oct., p. 333. 

The basic mechanisms mentioned 
are: pressure on cranial and upper 
cervical nerves, traction on or spasm 
of the basilar vessels, traction or re- 
duced caliber of venous sinuses, and 
inflammation in or about pain-sensitive 
structures. Causation involves many 
apparently unconnected details which, 
however, can be resolved into three 
fundamental elements combined in 
varying proportions. The first is the 
hereditary factor, which is known to 
exist in 70 percent of migraine suf- 
ferers and which includes a predisposi- 
tion to this syndrome in some parts of 
the brain and of the autonomic nervous 
mechanism. The chemical details of 
these changes are not yet known, but 
those afflicted frequently also have 
other neuroses especially involving the 
vasomotor mechanism. The second fac- 
tor is that of age, 80 percent of mi- 
graine beginning between the ages of 
eight and ten years, somewhat before 
puberty. Most women sufferers are re- 
lieved by the menopause, and in some 
the attacks are influenced by menstrua- 
tion. The third or environmental factor 
includes physical and chemical condi- 
tions of many kinds which intensify 
or retard the hereditary predisposition, 
thus altering the minimal time between 
attacks as well as their severity. 
Among those mentioned are histamine 
sensitiveness, the environmental fac- 
tors which aggravate hypertension, 
compression of the fifth nerve, and a 
small calcarine tumor whose removal 
was curative. Migraine, however, is ap- 
parenth'- less frequent in patients with 


liver or biliary tract disease, the reason 
being as yet unknown. 

In the treatment two drugs are em- 
phasized: ergotamine tartrate, a vaso- 
constrictor, and potassium thiocyanate, 
' a vasodilator. The former should not be 
used in patients with - anginal symp- 
toms and other evidence of obliterative 
vascular disease. The latter is appar- 
ently better adapted- for migraine suf- 
ferers with hypertension. 

Charles A. Bahn. 

Garcia Miranda, A. Avitaminpsis in 
ophthalmology. Arch, de la Soc. Oft. 
Hisp.-Amer., 1942, v. 1, Oct.,,pp. 344- 
377. (See Section 2, Therapeutics and 
operations.) 

Greenberg, M. M. The ocular mani- 
festations of multiple sclerosis. Dis. 
Eye, Ear, Nose, and Throat, 1942, v. 2, 
Oct., p. 296. 

A comprehensive summary is given 
of the history, symptoms, course, eli- 
ology^ and treatment of multiple sclero- 
sis, with detailed attention to the ocu- 
lar manifestations. 

Robert N. Shaffer. 

Harris, Wilfred. Ataxic nystagmus. 
A pathognomonic sign in disseminated 
sclerosis. Brit. Jour. Ophth., 1944, v. . 
28, Jan., pp. 40-42. (See Section 4, 
Ocular movements.) - ' 

Lloyd, R. I. Less evident causes of 
lowered acuity in senility. Amer. Jour. 
Ophth., 1944, V. 27, March, pp. 232- 
243: also Trans. Amer. Ophth. Soc., 
1943, V. 41. (13 illustrations, refer- 
ences.) 

Michaelson, I. C. Ocular manifesta- 
tions of neuroses found among soldiers. 
Brit. Med. Jour., 1943, Oct. 30, p, 538. 

This report deals with the ocular 
manifestations of hysteria and of the 
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chronic anxiety state, these being the 
two most common neuroses. In hys- 
teria, the most common symptoms are 
diplopia and defective day or .night vi- 
sion. 

Of the anxiety states, asthenopia, 
headache, photophobia, muscae voli- 
tantes, and epiphora are more com- 
mon. The authors point out the im- 
portance of evaluating functional and 
organic components in each case. In 
any of the more severe cases the help 
of a psychiatrist is needed to effect the 
profound personality change necessary 
for permanent removal of the under- 
lying cause of the patient’s symptoms. 

Robert N. Shaffer. 

Murphy, R. C., Jr. An eruptive fever 
involving the mouth and eyes (Stev- 
ens- Johnson disease). New England 
Jour. Med., 1944, v. 230, Jan. 20, p. 69. 

About twenty cases characterized by 
acute and at times fulminating sys- 
temic reactions with fever, prostration, 
generalized skin rash, and severe sto- 
matitis followed by sloughing with 
eventual recovery have been reported. 
A mucopurulent type of conjunctivitis 
is noted almost constantly. No etio- 
logic agent has been discovered. Pan- 
ophthalmitis has occurred with loss of 
the eyes in several patients. This may 
be due to secondary conjunctival in- 
vasion by staphylococcus aureus as 
suggested by recovery of this organism 
in the present reported case. Previ- 
ously reported cases ran from 22 
months to 16 years, the great majority 
being in males. 

The present case is that of a 22-year- 
old Italian male. At onset the disease 
appeared as a tenderness of the buccal 
mucosa, with rapid appearance of tight 
whitish vesicles surrounded by ery- 
thema, which proceeded to rupture and 
slough. Temperature betAveen the third 


and sixth days varied around 104.6 F. 
No vesicles appeared on the conjunc- 
tivas, although they were diffusely in- 
flamed and a mucopurulent discharge 
was present. The temperature fell on 
the eighth day. Similar lesions (ves- 
icles) appeared on the extremities and 
on the glans penis and corona. Crust- 
ing of the lesions had occurred by the 
seventeenth day, and before the end of 
the fourth week the scars were barely 
visible. 

This is thought to be a definite clin- 
ical entity, although etiologic relation 
to Vincent’s stomatitis is not con- 
firmed. The description used for these 
cases has been “erythema multiforme 
bullosum with involvement of the mu- 
cous membrane of the eyes and 
mouth.” Owen C. Dickson. 

Negus, V. E. The relationship of 
ophthalmology and rhinology. Brit. 
Jour. Ophth., 1943, v. 27, Dec., pp. 554- 
557. 

The author urges that in many con- 
ditions about the nose and eyes the 
rhinologist and ophthalmologist should 
work together. He suggests that the 
label “orbital cellulitis” is often mis- 
leading, these being really cases of 
frontal sinusitis arid acute ethmoiditis 
with orbital edema. They should be 
treated with lavage of the maxillary 
sinus, which .is usually infected, and 
with an ephedrine spray. 

The author has seldom found irido- 
cyclitis due to suppuration of the nasal 
sinuses, although infected tonsils Avere 
often causative factors. Desensitization 
and medical treatment of nasal allergy 
often improved a concurrent conjunc- 
tiAdtis. Beulah Cushman. 

Thygeson, Phillips. Virus diseases of 
the eye. Trans. Pacific Coast Oto- 
Ophth. Soc., 1942, a% 27, pp. 58-102. 
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The material covered by this article 
is very similar, although somewhat 
more briefly stated, to. that published 
in the Archives of Ophthalmology, 
1943, V. 29, Feb., p. 285; March, p. 
488; and April, p. 635. (See abstracts, 
Amer. Jour. Ophth., 1943, v. 26, June, 
p. 666; and Aug,, p. 892.) 

Woods, A. C. Syphilis of the eye. 
Amer. Jour. Syph., Gonorrhea, and 
Ven. Dis., 1943, v. 27, March, p. 133. 

This long and valuable survey of the 
subject includes consideration of the 
various stages of congenital and ac- 
quired syphilis respectively, with a 
statement of the lesions which prevail 
in each period of either form of the 
disease. Consideration is given to the 
type of treatment suitable for each 
combination. Particularly valuable sec- 
tions are those dealing with neuro- 
ocular lesions of late meningovascular 
neurosyphilis, and with degenerative 
neurologic lesions. Three basic types 
of optic-nerve atrophy are discussed, 
with the corresponding visual fields. 
Type one, representing 12 percent of 
these cases, progresses from the pe- 
riphery into the center, and has con- 
centric visual fields and late loss of 
vision. Type two (34 percent of the 
' cases) progresses from the pia in the 
form of a wedge, involves sectors of the 
optic nerve, and -has sector-shaped 
fields and either early or late loss of 
vision. Type three (54 percent of the 
cases) progresses as a generalized de- 
generation, and has cecocentral scoto- 
mas, either with or without peripheral 
field defects, and with early loss of 
vision. We are reminded thafvitamin- 
A and B deficiencies may be contribu- 
'tory or aggravating factors. Subdural 
treatment Avith arsphenaminized serum 
is said to reduce blindness to 50 per- 


cent at the end of nine years but is 
occasionally responsible for sudden ex- 
tinction of what vision is present. For 
malaria and other forms of fever ther- 
apy it is claimed that only 14 percent 
of the patients are blind at the end of 
nine years. Charles A. Bahn. 

Yudkin, A. M. Nutrition as it affects 
the eye. Med. Clinics of North Amer., 
1943, V. 27, March, pp. 553-560. 

Brief consideration is given to ocular, 
disturbances on a background of nutri- 
tional deficiency, with special mention , 
of night blindness, conjunctivitis and 
blepharitis, chorioretinitis, and vitamin 
therapy. The author also discusses sec- 
ondary ophthalmic disorders which are 
regarded as sometimes responding to 
treatment with vitamins, such disorders 
including marginal ulcers of the cornea, 
early stages of cataract, hemorrhagic 
retinitis, and toxic amblyopia. from al- 
cohol and tobacco. (References.) 

W. H. Crisp. 

18 

HYGIENE, SOCIOLOGY, EDUCATION, 
AND HISTORY 

Allen, T. D. Industrial ophthalmol- 
ogy. Surg'. Clinics North America, 
1942, V. 22, Aug:, pp. 1011-1028. 

Allen discusses industrial ophthal- 
mology from the' standpoint of the 
general surgeon, rather than from the 
standpoint of the ophthalmologist. The 
importance of preemployment and pe- 
riodic eye examination is considered, as 
well as that of good lighting in indus- 
try. There is mention of the treatment 
of minor eye injuries, as well as of the 
treatment of more serious injuries such 
as retinal detachment, intraocular for- 
eign body, and ocular burns. (7 illus- 
trations.) R. C. Richardson. 
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- Beach, S. J. The American Board of 
Ophthalmology learns about written 
examinations. Med. Clinics of North 
America, 194-3, pp. 1409-1415. (See 
Amer. Jour. Ophth., 1943, v. 26, Sept., 
p. 911.) 

Birren, F. Color technique in indus- 
try. Sight-Saving Review, 1943, v. 13, 
May, p. 3. 

Selection of colors in industry must 
be directed at minimizing work hazards 
and ocular fatigue. Rest rooms, lunch 
rooms, and so on, should feature soft, 
cheerful colors — as blue and rose. In 
work rooms, ceilings and upper walls 
should be white or bright blue ; floors, 
a light color reflecting about 25 per- 
cent; and lower walls and machinery, 
a soft gray color reflecting 25 to 40 
percent — thus giving the fixated part 
of the field the same illumination as the 
adjacent parts. 

In general, yellow (not red) should 
be used for critical hazards; yellow- 
green or orange for lesser hazards ; and 
red reserved for fire escapes, exits, and 
the like. Benjamin Milder. 

An eye health program for schools. 
Sight-Saving Review, 1943, v. 13, May, 

p. 22. 

The minimum recommended inten- 
sity of illumination for close work at 
school should be 15 foot-candles, in 
diffuse, glare-free illumination. Natural 
illumination should be provided 
through windows occupying space at 
least equivalent to 16 percent of the 
area of the floor, situated to the left of 
the pupils. Walls should be of light 
color, with dull finish. Seating should 
be so arranged that the desks are 
turned at a 30° angle away from the 
windows. (The authors do not seem to 
give any attention to the question of 


the teacher’s position in relation to the 
light, or of reflections from the black- 
board.) Printed matter should be 10- 
point for children over twelve years 
old, increasing to 24-point or 30-point 
for children under seven years. 

Education of teachers is important in 
an, eye health program, with emphasis 
on special attention to those children 
requiring it. The testing of visual func- 
tion must be undertaken in school. Co- 
operation between parents, school, and 
medical profession will- produce the 
best results. Education of child, par- 
ents, and the community is the final, 
all-important objective of an eye health 
program for schools. 

Benjamin Milder. 

Gruber, K. F. The vocational train- 
ing program for the visually handi- 
capped in the Minneapolis public 
schools. Sight-Saving Review, 1943, v. 
13, no. 2, p. 104. 

Before the establishment of a voca- 
tional-training program the- visually 
handicapped were graduated from the 
Minneapolis public schools with purely 
academic skills. The present plan per-, 
mits 12th-grade students in the sight- 
saving classes to spend part of their 
time in selected industries earning cred- 
its to be applied toward graduation. ' ^ 

Careful studies of aptitude of indi- 
vidual pupils are made through co- 
operation of an ophthalmologist, a psy- 
chologist, and the school, including a 
coordinator between school and indus- 
try. The family background is studied ; 
intelligence and aptitude tests are giv- 
en; recommendations are made. The 
student chooses the training plan which 
interests him most. 

In the industry the pupils are care- 
fully supervised. Every effort is made 
to make them compete on even terms 
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with nonhandicapped workers. In the 
school, effort is made to coach the pu- 
pils in qualities, such as punctuality, 
courtesy, independence, and personal 
appearance, which will aid them in ob- 
taining’ employment, 

Robert N. Shaffer. 

Kuhn, H. S. Significance of visual 
defects in war production effort. Jour. 
Amer. Med. Assoc., 1943, v. 123, Dec. 
25, p. 1085. 

The consulting ophthalmologist 
working with industries must super- 
vise with extreme vigilance the entire 
industrial program ; treatment of eye 
injuries, eye-protection plans, job 
standard evaluations, and rehabilita- 
tion procedures. Physicians should not 
hesitate to offer their services to indus- 
tries. (One figure, 2 tables, discussion.) 

George H. Stine. 

Landa Lion, Luiz. Ophthalmology of 
high altitude. Arquivos Brasileiros de 
Oft., 1943, V. 6, Aug., pp. 141-143. 

A special ophthalmology of high al- 
titude exists by reason of the special 
meteorological, climatic, and racial con- 
ditions. The author finds in the South 
American altiplane a people with spe- 
cial characteristics, religious, artistic, 
and physical. These people have large 
thorax and slight development of the 
lower extremities. Their physiologic 
attributes include hypotension and 
polyglobulia. A semianesthetic condi- 
tion of the tissues arises from the chew- 
ing of coca by 70 percent of the popu- 
lation. Glaucoma is rare, and the author 
speaks of this fact as supporting the 
interpretation of that disease as a local 
manifestation of a general condition. 
Pterygium is frequent in Bolivia as 
compared with other countries, and is 
interpreted by the writer as a mecha- 
nism of defence against the constant ac- 


tion of the winds occurring in that 
region. In La Paz trachoma is un- 
known, and the trachoma patients of 
Argentina visit that city for relief from 
their disease. It is said that, on account 
of the chewing of coca, the Bolivian 
ophthalmologist, when operating upon 
the eye, does not have to concern him- 
self greatly with the question of anes- 
thesia. W. H. Crisp. 

Lester, Eileen. Opportunities for the 
visually handicapped through job anal- 
ysis. Sight-saving Review, 1943, v. 13, 
May, p. 29. 

The visually handicapped may fall in 
this category by virtue of low corrected 
visual acuity, impairment of visual field, 
progressive ocular disease, various de- 
grees of color blindness, muscular im- 
balance, or impairment of stereopsis. 

Industrial surveys indicate that the 
vast majority of large concerns make 
no effort at job analysis in regard to 
visual requirements; a majority make 
an inadequate visual test, or none at all; 
and very few have any program for 
conservation of sight. 

It is essential to undertake thorough 
job analysis to determine what jobs 
can be performed by persons with vis- 
ual limitations. It is equally important 
to provide a full and adequate program 
of examination of all job applicants, 
including the visually handicapped, 
with an estimate of how the individual 
can best use whatever visual abilities 
he has. Benjamin Milder. 

Mann, Ida. The scope of prevention 
in ophthalmology. Brit. Med. Jour., 
1943, Oct. 16, p. 482. 

The existence in England and Wales 
of 74,000 blind persons whose support ; 
costs the state million pounds year- 
ly emphasizes the importance of 
planned prevention of blindness. Re- 
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duction of the incidence of eye diseases 
could come from three ways: (1) Im- 
proving the services of the oculist,, by 
making modern ophthalmic-hospital 
treatment available to everyone, by 


the eyes as are now in vogue have had 
periods of favor during the past hun- 
dred years. Rolling the eyes in different 
directions, as popularly practiced, exer- 


standardizing the system of training 
ophthalmologists and requiring a uni- 
form standard of examination, by close 
supervision and better facilities for di- 
agnosis and treatment of children un- 
der school age and of adolescents leav- 
ing school, (2) Educating the public. 
Some biologic and physiologic instruc- 
tion in schools should be obligatory, 
including the mechanism of sight, the 
errors of refraction, and presbyopia. 
The industrial worker should be in- 
structed in methods of protecting the 
eyes. (3) Establishment of research 
teams (in association with laboratories) 
in which physicists, biochemists, physi- 
ologists, and pathologists among others 
could unite with ophthalmologists for 
sohdng given problems. 

R. Grunfeld. 

Martin, H. G. Fads and fallacies re- 
garding our eyes. Milwaukee Med. 
Times, 1943, v. 16, Nov., pp. 15-19. 

As 80 percent of our intellectual de- 
velopment is acquired through visual 
processes, and as our eyes were not in- 
tended by nature to be used as we use 
them, the symptoms of ocular discom- 
fort are frequent. The author does not, 
however, discuss in detail just how to 
avoid the misuse of the eyes. Ocular 
conditions stand first or second on all 
lists as causes of rejection for the 
armed forces. Clear sight develops at 
the end of the first 3'^ear and binocular 
vision about the fourth year. The au- 
thor believes that faulty ocular habits 
during this time produce sj'mptoms 
later in life, and that many children’s 
c\’es are not given a chance to develop 
normallj*. Such exercises to strengthen. 


cises strong and weak muscles equally, 
and therefore can accomplish no good. 

Charles A. Bahn. 

• Morgan, D. H. Vocational aptitudes 
of the visually handicapped. Outlook 
for the Blind, 1943, May, p. 125. 

Advanced voca.tional training for the 
blind and partially blind is discussed. 
Examples of successful candidates from 
the California School for the Blind for 
placement in the shops of the public 
high schools, are described. A program 
for handling the visually handicapped 
is offered, with special suggestions on 
how to overcome the discouraging atti- 
tude of principals of public high 
schools. Francis M. Crage. 

Prado, Durval. Contribution to the 
history of optics in Sao Paulo. Arquivos 
Brasileiros de Oft., 1943, v. 6, Aug., pp. 
124-127. 

The history of optics in Sao Paulo, 
Brazil, dates back about a half century. 
The first of three phases was purely 
commercial. Most of the glasses were 
of French origin and took the form of 
pince-nez. At that time, only sufferers 
from external disorders of the eyes 
- made free use of smoked or blue glass- 
es. The choice of glasses depended en- 
tirely at best upon a short reading at 
the time of purchase, the person’s age 
serving as the main criterion for de- 
termining the proper “number.” Sys- 
tematic borrowing of glasses among 
the less fortunate was frequent. The 
glasses were graded by numbers in 
inches. They were sold at stores for 
surgical supplies, musical articles, 
clocks, and so on. 

The first attempt at an optical work- 
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shop appeared about 1895, the grinding 
being done on a stone wheel moved by 
a pedal managed by the operator. Up 
to that time Sao Paulo had not pos- 
sessed physician oculists properly so 
called. The few prescriptions which ap- 
peared had to do with presbyopia or 
simple myopia. 

Beginning with 1902 the scientific 
phase of optics in Sao Paulo appeared 
with the settlement there of a number 
of physician oculists, foreign and Bra- 
zilian, almost all of whom had had spe- 
cial courses in Europe. Up to 1912 pre- 
scriptions for myopia predominated, 
although Pignatari began in 1902 the 
prescription of cylindrical lenses and 
the notation in diopters. The cylinders 
were usually prescribed at horizontal 
or A'^ertical axes. But some prescriptions 
showed axes between 30 and 60 de- 
grees. Beginning with 1912, the newly 
founded School of Medicine and Sur- 
gery in Sao Paulo taught ophthalmol- 
ogy as a true specialty. The laws of 
Brazil have not yet recognized a pro- 
fession of optometry. W. H. Crisp. 

Suheyl Unver. Remarks concerning 
the history of Turkish ophthalmology. 
Goz Klinigi, 1943, v. 1, Aug., p. 16. 

In the Orient ophthalmology was 
practiced as a specialty for many cen- 
turies, especially in Turkey. The oph- 
thalmologist was called “Kehhal,” 
which is Arabic and originally meant 
“cosmetic for the eye.” Reference is 
made to many old textbooks and rnono- 
graphs about eye diseases, generally 
written in the Arabic language, but 
some of them in Turkish. The, most 
famous authors were ,Ali Ibni Isa 
Elmedujisi (ninth century) and Ibni 
Sina (Avicenna, 980-1037 A.D.). Cen- 
turies ago an eye doctor was attached 
to each hospital. J. Igersheimer. 


Vaughan, M. S, Public health nurs- 
ing in a trachoma control program. 
Sight-Saving Review, 1943, v. 13, no. 2, 
p. 91. 

The author summarizes the methods 
and difficulties of establishing a tra- 
choma-control clinic in Arkansas, or- 
ganizational structure and* efforts to 
educate both personnel and public be- 
ing outlined. She sums up her article 
by saying that “the public-health 
nurse’s services in a trachoma-control 
program are essentially the same as in 
any other public-health program for 
control of communicable disease.” 

Robert N. Shaffer. 

Weiss, Charles. The geographical 
distribution of ocular infections. Amer. 
Jour. Ophth., 1944, v. 27, Feb., pp. 175- 
177. (One table, references.) 

19 

ANATOMY, EMBRYOLOGY, AND COM- 
PARATIVE OPHTHALMOLOGY 

Stone, L. S. Return of vision in trans- 
planted adult salamander eyes after 
several days of refrigeration. Proc. 
Soc. Exper. Biol, and Med., 1943, v. 34, 
Oct., p. 44. (See Section 13, Eyeball 
and orbit.) 

Stone, L. S., and Dipnean, F. L. 
Lens induction in the salamander 
(amblyostoma punctatum) with specia 
reference to conditions in experimen 
tally produced cyclopia. Yale Jour. 
Biol, and Med., 1943, v. 16, Oct., p. 3 

In a series of experiments the au 
thors show, that the lens in amblyo 
stoma punctatum arises in the surface 
ectoderm by induction of the eye-form- 
ing* center at a definitely circumscribe 
period in its development. If this center 
is absent, no lens is produced. Defects 
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produced in the prechordal substrate 
by immersion in lithium-chloride solu- 
tion or by surgical means gave rise' to 
cyclopia and other malformation. This 
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emphasizes that conditions in the lens 
are always subservient to the domi- 
nance of the. eye-forming centers. 

Robert N. Shaffer. 


PAN-AMERICAN NOTES 


Edited by Dr. M, Uribe Troncoso 
SOO West End Avenue, New York 24 

Communications should reach the Editor by the twelfth of the month 


Miscellaneous 

Argentina. Under the direction of Prof. 
Baudilio Courtis the Section of Ophthalmology 
of the ^Tatronato Nacional de Ciegos” has 
been entirely reorganized. This institution for 
the blind opened, one year ago, a modem 
dispensary called “Consultorio Central— Tedro 
Lagleyze’” in honor of Professor Lagleyze, 
one of the most famous oculists of Buenos 
Aires. The building of the Patronato was 
erected by private contributions amounting to 
$150,000. It is a large structure of modern 
architecture, has four floors, and is provided 
with complete appliances for the diagnosis 
and treatment of eye diseases. 

Brazil. In July of 1943, a decree was signed 
instituting the compulsory use of Grade’s 
method in the State of Bahia. 

J0URNA1.S 

Analcs dc la Soctcdad Mexlcana de Offal- 
n\olog\a y Oto-Rino-Laringologia. This jour- 
nal contains the following articles dealing with ' 
ophthalmologic subjects: July and August, 
1942, Dr, Jose Saenz Canales: ‘‘Cystic forma- 
tions in the vitreous, a clinical case” ; Septem- 
ber-October, 1942, Dr. M. de Rivas Cherif; 
“Bio-photo-micrography of the eye — A pre- 
liminary note”; November and December, 
1942, Dr. Paul A. Chavira: “Treatment of 
penetrating injuries of the anterior segment 
of tlic eye” ; ^^lay- August, 1943, Dr. Paul Gon- 
zales Enriquez: “Optochiasmatic meningitis,” 
with a commentary by Dr, Manuel Marquez; 
and Scptcmbcr-Dccember, 1943, Dr. Robert 
Fitzpatrick: “Mydriasis and the difTcrent drugs 
to produce it.” 

SOQETIES 

Argentina. At the third monthly meeting, 
held in May, 1943, The Argentinian Ophthal- 
mological Society awarded its annual prize for 
“the best paper read” to Drs. Flaminio Vidal 
and^ Jorge Ivtalbran for their essay on “Dis- 
position of myelin fibers in the chiasma of a 
cat.” (Experimental study.) 

The Ophthalmological Society of the Litoral 


in Rosario, Argentina, elected the following 
officers to serve during 1942-1944; President, 
Prof. Carlos Weskamp; General Secretary, 
Prof. Adj. Dr. Juan Manuel Vila Ortiz; Treas- 
urer, Prof. Adj. Dr. Roberto E, Giqueaus ; 
Members: Prof. Adj. Dr. Isaac Cottlier, Dr. 
Luis A. Gallo, Dr. Salvador Imbem, and Dr, 
Juan Maggi Zavalia. 

11 Pan-American Congress of Ophthalmol- . 
ogy. The Uruguayan Committee in charge of 
the organization of the Congress, taking into 
account the world situation, feels that the 
meeting should be postponed until November 3, 
1944. The scientific program remains un- 
changed, one day being given to each of the 
following four sections; as follows: 

Social Ophthalmology: Official papers pre- 
pared by the Committees .on Prevention of 
Blindness and Trachoma of the Pan-American 
Congress of Ophthalmology. 

Research Papers — Aledical Ophthalmology : 
Four papers on glaucoma have been chosen for 
this section as follows: “The pre-glaucomatous 
state — Its diagnosis and treatment.” “New ideas 
on glaucoma derived from gonioscopy.” “Esti- 
mation and mechanism of the destructive ef- 
fects of ocular hypertension.” “Surgical inter- 
vention in glaucoma — How far can medical 
treatment be continued?” 

Surgical Ophthalmology^: “Surgical treatment 
of paralytic strabismus.” “Surgical treatment 
of heterophorias.” “Surgical treatment of 
heterotropias.” 

Free Papers. 

Chile: The Chilean Committee of the Pan- 
American Congress of Ophthalmology^ has 
elected the following officers : President, Prof. 
Carlos Charlin; Vice-Presidents, Prof. C. Es- 
pildora Luque, Prof. L Martini, and Dr. S 
Barrenechea who is the Chilean Delegate to 
the Council of the Congress; Treasurer, Dr. 
Ida Thierry; Secretary^ Prof. J. Vardaguer; 
Members of the Committee, Drs. A Schweitzer, 
R. Costa, and R. Contardo. Dr. J. Thierry^ is 
the president of the Valparaiso Committee and 
the members of this committee are Drs. Tuyl 
Kuhlman, and A. Robert. The Qulean Com- 
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mittee has already sent a list of subscribers 
to the Pan-American Congress of Ophthalmol- 
ogy to the executive secretary, Dr. Conrad 
Berens. 

A new society of the Fellows of the Kellogg 
Foundation — Pan-American Congress of Oph- 
thalmology. On October 13, 1943, at a meeting 
in Chicago at which were present Drs. Bertha 
R. Noble, Daniel Silva, and Eduardo Barduho, 
from Mexico; ilanoel da Silva from Brazil; 
Carlos H. Candray from El Salvador; Juan A. 
Diaz, from the Dominican Republic; Gustavo 
Vasquez from Paraguay and Augustin Peret 
from Venezuela, Fellows of the Kellogg Foun- 
dation Pan-American Congress of Ophthal- 
mology, it was decided to found a Society 
which will promote a greater understanding 
between the Kellogg Fellows and develop cul- 
tural and social exchange between the ophthal- 
mologists of the Americas. Dr. Harry S. 
Gradle was nominated honorary president in 
recognition of his work in Pan-American 
ophthalmology. A committee composed of Drs. 
Daniel Silva, Augustin Peret, and Manoel da 
Silva was elected to organize the Society and 
to draw up the statutes. 

Personals 

At an extraordinary public meeting on July 
29th, Dr. Romulo Gil was received as a member 
of the Argentine National Academy of Medi- 
cine. Dr. Gil will take the place of Dr. Noceti, 
deceased. 

The Moura Brasil Prize for 1943 was won 
by Dr. Sylvio de Abreu Fialho of Rio de 
Janeiro, with a paper on “Contribution to the 
problem of the diagnosis of early glaucoma.” 

The following is a list of the doctors who 
are already in the United States studying at 
selected clinics as beneficiaries of the Kellogg 
Foundation-Pan-American Congress of Oph- 
thalmol ogyFellowships : Brazil: Dr. Manoel 
Antonio da Silva of Sao Paulo, at the Illinois 
E^^e and Ear Infirmary, Chicago; Dr. Heitor 
da Costa Pinto Marbach of Bahia, at The 
Johns Hopkins Hospital, Baltimore ; Dr. Geral- 
dp Queiroga of Minas Geraes, at the University 
of Iowa, Iowa City. Chile: Dr. Michel Mehech 
Haddad of Santiago at the Mayo Clinic, 
Rochester, Minnesota. Costa Rica: Dr. Alvaro 
' Montero Padilla of San Jose at Cook County 
Hospital, Chicago. The Dominican Republic: 
Dr. Juan Antonio Diaz Espinal, of Ciudad Tru- 
jillo, at Wills Hospital, Philadelphia. El Salva- 
dore: Dr. Carlos Candray of San Vicente, at 
the Massachusetts E 3 'e and Ear Infirmary, Bos- “ 
ton. Haiti: Dr. Joseph Roger Malebranche of 
Cap-Haiten, at New York University, New 
York City. Honduras: Dr. Efrain Ochos Reina 


of Comayaguela, at the Memphis Eye, Ear, , 
Nose and Throat Hospital, Memphis. Mexico: 
Dr. Eduardo Garduho Ballesteros of Villa 
Obregon, at the New York Eye and Ear In- 
firmary, New York City; Dr. Daniel Silva Lo- 
pez Hermosa of Mexico Cit}^, at Northwestern 
University, Chicago ; Dr. Bertha Riveroll Noble 
of Mexico City, at Tulane University, New 
Orleans. Paraguay: Dr. Gustavo Adolfo Vaz- 
quez of Asuncion, at Columbia University, New 
York City. Peru: Dr. Enrique Samuel Haro of 
Lima, at the Stanford Lane Hospital, San Fran- 
cisco. Puerto Rico: Dr. Mariano Cecil Cabal- 
lero of San Juan, at the New York Eye and 
Ear Infirmary, New York Cit}". Venezuela: Dr. 
Agustin Perret-Gentil of Caracas, at the Illi- 
nois Eye and Ear Infirmary, Chicago. 

Two have already completed their Fellow- 
ships and returned to their homes. These are: 
Dr. Alexander W. Arathoon of Guatemala, who 
had a Fellowship at the Massachusetts Eye 
and Ear Infirmary^, and Dr. Francisco de Al- 
meida Rosa of Sao Paulo, Brazil, who studied 
at the University of Michigan and the New 
York Eye and Ear Infirmar 3 \ 

Drs. Andreine Campanella and Maria C de 
Carvalho have been appointed by the Institute 
of Inter-American Affairs to take an oph- 
thalmologic course at the Washington Uni- 
versity, St. Louis, Mo. 

During the last two weeks of November, 
Prof. Moacyr E. Alvaro, executive secretary 
of the Pan-American Congress of Ophthal- 
mology, visited the Argentine and Uruguay 
In Buenos Aires, Dr. Alvaro "was invited 
by Dr. Malbran, president of the Argentine 
Society of Ophthalmology, to preside at 
the annual meeting of that Society, ^ where 
Dr. Sena read a paper on “Sulfonamides m 
ophthalmology.” At the Alvear Hospital, at 
the invitation of Dr. Belgeri, Dr. Alvaro lec- 
tured on “How can the ophthalmologist co- 
operate with the general practitioner in order 
to obtain a correct diagnosis ?” and at the 
Rawson Hospital at the invitation of Dr. Carlos 
Darnel, head of the Ophthalmological Depart- 
ment of that hospital. Dr. Alvaro gave another 
lecture on “The advantages of organized oph- 
thalmology.” Dr. Alvaro took the opportunity 
offered by this trip to visit the above-mentioned 
ophthalmologic services and ^yas also invited 
to visit the Patronato Nacional de Ciegos under 
the direction of Dr. B. Courtis, the Santa Lucia 
Hospital directed by Ibanez Puiggari, the chmr 
of ophthalmology of the Faculty of Medicine 
of the University^ of Buenos Aires, directed by 
Prof. Raul Arganaraz, and the Fernandez Hos- 
pital under the direction of Dr. Juan Gallino. 

Dr. Alvaro together with Prof. E. B.' De- 
maria visited the ey^e clinics of the chair of 
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ophthalmology o£ the Faculty of Medicine of 
La Plata, of Rosario, and of Cordoba. In the 
latter he was received at the local Ophthalmo- 
logical Society. 

In Montevideo, Dr. Alvaro presided at a 
meeting of the Committee for the Prevention 
of Blindness of which Prof. Vasquez Barriere 
is president. 

Dr. Juan Verdaguer, Chief of Clinic in the 
service of Professor Charlin (Santiago de 
Chile), was appointed Extraordinary Professor 
of Ophthalmology in the Medical School of 
the University of Chile. His incorporation 
thesis dealt with ‘^Detachment of the retina 
and its treatment.*' 

Dr. M. Uribe Troncoso received an invita- 
tion to read a paper at the annual meeting of 
the Pan-American Medical Association, Wash- 
ington chapter, and give a lecture on “Gonios- 
copy, Its development and clinical applica- 
tions.” The meeting was held on March 18, 


1944, at the Mexican Embass}^ under the presi- 
dency of the Ambassador, Dr. F. Castello 
Najera, honorary president of the chapter. 
On the same day Dr, Troncoso was guest of 
honor at a luncheon at the International Medi- 
cal Club of Washington, D.C. 

Obituary 

Dr. Enrique L. Graue, a well-known ophthal- 
mologist in Mexico City, and a former director 
of the Ophthalmic Hospital of Nuestra Sehora 
de la Luz, died in May, 1943, at the age of 
72 years. He was bom in Mexico City in 1871. 
After his graduation, in 1897, he traveled ex- 
tensively in Europe, attending the London clin- 
ics and Paris ophthalmic institutions. He was a 
fine surgeon and a very charitable man, at- 
tending the poor patients in the city and in his 
hospital with devoted care. He was a member 
of the Mexican Society of Ophthalmology^ and 
Otolaryngology. His oldest son, who has the 
same name, is also an eye specialist and prac- 
tices in Mexico City. 
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Deaths 

Dr. Milton R. Barker, Wilmette, Illinois, 
died February 3, 1944, aged 92 years. 

Dr. Edgar Bates, Ogden, Utah, died January 
24, 1944, aged 74 years. 

Dr. Arthur E. Jessup, Diagonal, Iowa, died 
January 12, 1944, aged 74 years. 

Dr. Waldo N, Lemmon, Hereford, Texas, 
died January 1, 1944, aged 71 years. 

Dr. Frederick M. Spalding, Boston, Massa- 
chusetts, died January 24, 1944, aged 73 years. 

Dr. Henry R. Slack, LaGrange, Georgia, 
died January 16, 1944, aged 81 years. 

Dr. Roy W. Dunlap, Tulsa, Oklahoma, died 
January 1944, aged 65 years. 

Dr. Halbert H. Acker,' Anderson, South 
Carolina, died January 20, 1944, aged 56 years. 

Dr. Horace L. Goodman, Ronceverte, West 
Virginia, died February 28, 1944, aged 67 years. 

Dr. Charles Graef, New York, New York, 
died February 27, 1944, aged 72 years. 

Dr. Arthur C. Haney, Russellville, Arkansas, 
died December 22, 1943, aged 54 years. 

Dr. Frank L. Secoy, Sioux City, Iowa, died 
January 23, 1944, aged 57 years. 

Dr. Daniel H. Bell; Tacoma, Washington, 
died recently, aged 72 years. 

Dr. Joseph W. Ehmer, Crivitz, Wisconsin, 
died recently, aged 77 years. 

Dr. Arthur E. Falkenbury, Whiteliall, New 
York, died January 23, 1944, aged 78 years. 

Dr.^ William J. Holton, Plant City, Florida, 
died January 7, 1944, aged 60 years. 

Dr. Joseph L. Wicks, Evanston, Wyoming, 
died January 31, 1944, aged 73 years. 

Dr. John W. Dean, Glens Falls, New York, 
died December 18, 1943, aged 75 years. 

Dr. Erra D. Stump, Charleston, West Vir- 
ginia, died March 1, 1944, aged 59 years. 

Miscellaneous 

_ The next examination by the American Or- 
thoptic Council will be held in Septemher- 
October, 1944. The written examinations will 
be held at various cities in the country on 
September 7, 1944. Only those passing the 
written examinations will be permitted to take 
the oral and practical tests, to be given in 
Chicago, October 7, 1944. Applications bn offi- 
cial forms must be received before August 1, 
1944. Address the American Orthoptic Council, 
23 East 79th Street, New York 21, New York. 

Tlic twelfth semi-annual postgraduate course 
in '‘Neuromuscular anomalies of the eyes” 


will be given at the Children's Memorial Hos- 
pital, Chicago, Illinois, by Dr. George P. Gui- 
bor, May 7-12, 1944. 

As an addition to the growing number of 
motion pictures in the field of health education 
a two-reel film, "Eyes for tomorrow," was pro-, 
duced for 'the National Society for the Pre- 
vention of Blindness, 1790 Broadway, New 
York City. "Eyes for tomorrow” stresses good 
general health as a prerequisite for good eye- 
sight, besides dealing with the importance of 
conservation of vision among school children, 
methods of treatment of glaucoma and tracho- 
ma, importance of prenatal care as a^ means 
of reducing blindness caused by syphilis and 
gonorrJiea, and the e 3 'e hazards of industry. 
The film, in 16 and 35 mm.,, will be distributed 
in the United States by the National Society 
for the 'Prevention of Blindness. Prints in 16 
mm. are offered for sale at $50.00, or rental 
at $5.00 per day, exclusive of time in transit. 

The American Board of Ophthalmology has 
announced that examinations will be held in, 
New York on June 2d, 3d, and 5th, and m 
Chicago on October Sth to 7lh, The new a 
dress of the Board is 704 Congress Strec , 
Portland, Maine. 

The Association for Research in Ophthal- 
mology, Inc., announces its program for t le 
fourteenth scientific meeting, to be held on 
Tuesday, June 13, 1944, at the Hotel Sherman, 

Chicago, Illinois. . 

1. Choline esters with mydriatic and cycio- 
plegic action. Kenneth C. Swan, M.D., an 
Norman G. White, M.S., University Hospital, 
Iowa City, Iowa. 

2. The dissociation of form and light 
tion in amblyopia ex anopsia. . Hermann 
Burian, M.D., and George Wald, Ph.D., Bio- 
logical Laboratories of Harvard University. 

3.. A quantitative test for measuring degree 
of red-green color deficiency. Louise L. Sloan, 
Ph.D., AAF School of Aviation Medicine, Ran- 
dolph Field, Texas. m 

4. A study of the pathogenicity of diphtheroid 
bacilli isolated from the human conjunctiv^. 
Charles Weiss, M.D., Isabella H. Perp^, M.D., 
and Marion C. Shevky, A.B., Mt. Zion Hos- 
pital, San Francisco, California. 

5. Backflow phenomena in aqueous veins of 
normal and of glaucomatous eyes. K. V . 
Aschcr, M.D., Department of Ophthalmology, 
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College of Medicine University of Cincinnati. 

6 . Effect of chemotherapeutic agents on cell 
division of the intact and regenerating corneal:^ 
epithelium following bums and abrasions in 
the rat. George K. Smelser, M.D., and V. 
Ozanics, M.D., Columbia University College 
of Physicians and Surgeons, New York. 

7. Evaluation of the use of penicillin in 
militarj*^ ophthalmolog 3 ^ John G. Bellows, Ma- 
jor (M.C.), Billings General Hospital, Fort 
Benjamin Harrison, Indiana. 

Frederick C. Cordes, Chairman 
Brittain F. Payne, Major (M.C.) 

Secretary (Program) 

Conrad Berens 
Acting-Secretary-T reasurer 

SoaETiES 

The annual congress of the Ophthalmological 
Society of Egypt was held at the Memorial 
Ophthalmic Laboratory, Giza, Egypt, on March 
ISth and 16th. The program consisted of a sym- 
posium on “Ulcers of the cornea.’* 

The Florida Medical Association held its 
seventy-first annual meeting at Saint Peters- 
burg on April 13th and ,14th. Among the speak- 
ers was Dr. Walter I. Lillie, Philadelphia, who 
lectured on “Fundus changes in arterial hyper- 
tension.” Included in the specialty groups which 


met during the session was the Florida Society 
of Ophthalmology and Otolaryngolog>% 

At the annual session of the South Carolina 
Medical Association Dr. Roderick MacDonald, 
Rock Hill, presented a paper on “Headache 
from an e^'^e, ear, nose, and throat standpoint.” . 

The Brooklyn Ophthalmological Society held 
its regular meeting on April 20th. The scientific 
program consisted of the following papers: 
“The pathology of congenital hydrophthalmos 
and allied conditions” by Drs. Bernard Samuels 
and Edward Burchell, and “Surgical treatment 
of congenital glaucoma,” by Dr. John H. Dun- 
nington. 

Personals 

The Warren Triennial Prize of $500, pre- 
sented by the Massachusetts General Hospital, 
was awarded to Dr. David G. Cogan, Dr. V. 
Everett Kinsey, and Mr. Erwin O. Hirsch, of 
the Howe Laboratory of Ophthalmology^, Har- 
vard Medical School, for the essay “Physio- 
logical studies on the cornea.” 

The University of Minnesota Medical School, 
Minneapolis, has appointed Dr. Erling W. Han- 
sen, former clinical assistant professor of 
ophthalmology, to the position of clinical pro- 
fessor and director of the division of oph- 
thalmology at the university. 
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Introduction 

It is hoped that this paper dealing with 
the differentiation of the exophthalmos of 
hyperthyroidism into two varieties will 
prove of some interest to those con- 
cerned in its study. Particularly worthy 
of consideration is the corollary implied 
in the possible existence of the distinc- 
tion ; namely, the inference that each va- 
riety of proptosis constitutes merely one 
important feature of two unrelated and 
separate diseases hitherto included under 
a number of terms in the literature al- 
though mostly being confused with thyro- 
toxicosis.'*’ The general application of the 
latter term to all and sundry forms of 
hyperthyroidism is partly responsible for 
the anomaly as the practice tends to ob- 
scure the apparent circumstance that, 
while all varieties of thyrotoxicosis are 
h 3 fperthyroid, not all instances of hyper- 
thyroidism are examples of thyrotoxico- 
sis.' Elsewhere it has been pointed out 
. (Mulvany, 1943) that the various forms 
of hyperthyroidism occurring spontane- 
ously in man fall into three main cate- 
gories, thjwotrophic, thyrotoxic, and thy- 


ropathic. The first, depending upon pitui- 
tary control, is familiar as a ph)'siologic 
and pathologic occurrence in the latter 
third of pregnancy and in acromegaly, re- 
spectively. The second is exemplified in 
exophthalmic goiter, a compound expres- 
sion of hyperthyroidism and sympatheti- 
cotonia maintained apparently independ- 
entty of thyrotrophic activity ; and the last, 
arising from local disease of the thyroid 
gland, is often seen, usually in a transient 
form, in the early phases of neoplasm or 
infection or in lymphadenoid goiter. It is 
expedient for an improved understanding 
of the problems connected with hj’^per- 
thyroidism that its composite pathogenesis 
should be appreciated. 

Of these several varieties of hyper- 
thyroidism, two only appear generally to 
be associated with exophthalmos ; namety, 
thyrotoxicosis proper and one .form of 
thyrotrophic origin. The latter results 
fi'om increased thyrotrophic activity; but 
the absence of exophthalmos in pregnancy 
and acromegaly makes it evident that 
thyrotrophism per se does not lead to 
proptosis. There is evidence to suggest 


This paper was accepted Alay, 1938, by tlie Royal College of Surgeons for the purpose of a 
Hunterian lecture delivered in February, 1939. A few additional remarks relating to more 
recent observations have been . included. 

The term thyrotoxicosis is used in this paper S 3 monyniously with Basedow V disease, Graves’s 
disease, exophthalmic goiter, and diffuse, toxic, or hyperplastic parenchymatous goiter. 
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that another factor, the cooperation of 
.certain sterones, is also essential for the 
development of exophthalmos in experi- 
mental thyrotrophic hyperthyroidism, and 
it may be assumed on reasonable grounds 
that tlie equivalent disorder occurring 
spontaneously in man possesses a similar 
pathogenesis. Should this assumption 
prove correct, the process indicates prob- 
ably a disturbance of thyroid and sex 
secretions, as sex function is greatly in- 
fluenced by certain types of steronic ac- 
tivity; but further work is required to 
elucidate this problem. The present paper, 
however, is not concerned with the gen- 
eral considerations of pathogensis but will 
deal only with the differentiation of the 
proptosis occurring in this disorder from 
that associated with exophthalmic goiter. 

Historical note 

It is well over 100 years since the atten- 
tion of the medical profession was di- 
rected for the first time to the problem of 
exophthalmos occurring in association 
with an enlargement of the thyroid gland. 
The credit for this discovery is often 
ascribed to Basedow (1840), although it 
has been established that the condition 
was described some years earlier by Parry 
(1776) and Graves (1835). The anomaly 
may be explained possibly on the ground 
that the account given by Basedow was 
the fullest in point of original observa- 
tion, particularly in connection with the 
exophthalmos. Nevertheless, the discov- 
eries of these three obsen'’ers were inde- 
pendently made and all are therefore de- 
.servdng of an appreciation b)^ posterity; 
although, as Osier has remarked, the ac- 
count left by Parr}'' was so complete and 
original that it more justly entitles him to 
the honor of the discovery of exophthal- 
mic goiter than does that of the others. 

Be that as it may, the first published ex- 
planation of the mechanism thought to be 
responsible for the development of the 


exophthalmos, came from the pen of Base- 
dow. This feature, so pronounced in one 
of his cases that both eyes were lost, was 
considered by him to be produced by a 
“strumous hypertrophy” of the retrobul- 
bar cellular tissues, not due to edema or 
fat, but possibly similar in nature to the 
morbid process responsible for the asso- 
ciation of those peculiar swellings known 
as areas of "localized myxedema.” This 
interesting observation, based apparently 
on clinical surmise, was not supported by 
pathologic evidence, and today it is well 
known that examination of the orbit at 
autopsy in the typical case of Graves s 
disease discloses no indication of in- 
creased retrobulbar pressure. The remark, 
however, is of special interest in view of 
the recent revival of the theory' of pro- 
pulsio hulhi a tergo occasioned by reports 
of a progressive type of exophthalmos, 
associated in about half the cases with 
hyperthyroidism, in which the proptosis 
has been due unquestionably to increased 
intraorbital pressure. The majority of 
these cases have been labelled exophthal- 
mic goiter, but numerous other diagnoses, 
ranging from idiopatliic aseptic throm- 
bosis of the cavernous sinus to poly- 
glandular disturbance, and from exoph- 
thalmic ophthalmoplegia to idiopathic 
myositis of the extraocular muscles, haA'e 
been attached. These varied opinions are 
in contrast to the singleness of the patho- 
logic and clinical features which in their 
uniformity contribute strong support for 
believing the condition to be distinct from 
exophthalmic goiter. 

Following the pioneer work on the sub- 
ject, the growth of knowledge and interest 
progressed smoothly. . Shortly after the 
publication of Basedow’s famous article, 
there appeared a report by Cooper (1849) 
containing an explanation of the mecha- 
nism which produced exophthalmos. The 
suggestion was that the proptosis de- 
pended upon two factors ; namely, an ab- 
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sence of the proper tonicity of the muscles 
which served to retain tlie eyes in tlieir 
natural position in the orbit, and the pres- 
ence of venous congestion of the retro- 
bulbar cushion confined to the tissues 
therein and not extending to die eyes. As 
with Basedow’s idea, the theory is of in- 
terest because it appears certain that 
weakness of the voluntar>^ zye muscles 
plays an essential part in the development 
of proptosis in exophtiialmic goiter ; and, 
indeed, if the presence and function of the 
unstriped musculature of the orbit had 
been known in Cooper’s day, it is not 
unlikely that the mystery of the mecha- 
nism ivould have then been solved. 

Role of unstriped orbital 

MUSCULATURE 

The experiments of Claude Bernard 
( 1858) , in which retraction of die lids and 
proptosis in rabbits were noted to follow 
stimulation of the distal cervical sympa- 
thetic nerve, and the publication by 
Muller (1858) of the anatomic work on 
the smooth muscle of the orbit gave a 
further stimulus to thought on the sub- 
ject. Aran (1860) put forward the view 
that the proptosis, of Graves’s disease was 
produced by a contraction of the unstriped 
orbital muscle, an idea at first received 
with enthusiasm until it became known 
that stimulation of the cervical sympa- 
thetic in man did not cause exophthalmos 
although lid retraction and dilatation of 
the pupil were evident. Thus, Jaboulay 
(1898), Jonnesco (1897), and more re- 
cently Pochin (1939) convinced them- 
selves on this point by practical experi- 
ment in the course of operations on the 
neck, and Muller (1861) and Wagner 
(1859) arrived at a similar conclusion by 
using the heads of newly, decapitated 
criminals. 

The first experiments on a more sci- 
entific basis intended to solve the problem 
were- carried out by MacCullum and Cor- 


nell (1904). These investigators exposed 
the orbit of the dog and found that this 
animal possessed a well-developed peri- 
orbital membrane which extended for- 
w^ard in the shape of a cone from the re- 
gion of the optic foramen to the margins of 
the orbit. They demonstrated tliat tliis 
membrane contained a large amount of 
unstriped muscle and tliat protrusion of 
the globe followed stimulation of the 
cervical S3mipathetic which induced a 
wave of peristalsis to pass along the cone. 
Transverse section of tlie cone led the 
peristalsis to cease at tlie edge of the sec- 
tioned area and prevented tlie develop- 
ment of a proptosis. Similar experiments 
have been conducted by Code and Essex 
(1935) who confirmed the findings of 
MacCullum and Cornell and demon- 
strated also the presence of a rise of pres- 
sure within the fascial cone during the pe- 
riod of stimulation. 

MacCullum and Cornell formed the 
opinion that “although no certain conclu- 
sions could be drawn from their work, the 
possibilities were perhaps more closely 
defined.” It seemed, however, tliat there 
was a failure to appreciate the anatomic 
differences between the orbits of man and 
the dog, which are of such a type as to 
preclude the application of a common 
mechanism to both. In the dog, sheep, and 
certain other animals, the periorbital mem- 
brane forms a well-developed muscular 
structure characterized by a strength and 
mobility not present in man. The reason 
for this distinction lies in the fact that the 
bony socket in these animals is rudimen- 
tary, being formed by bone only on its in- 
ner wall, so that a strong periorbital mem- 
brane is essential. Hence it is not a diffi- 
cult matter for a contraction of this pow- 
erful and mobile structure to give rise to 
proptosis. In the ape and man, however,' 
the position is quite different, as the pres- 
ence of a regular bony socket obviates the 
need for an additional muscular support. 
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In them, the periorbital muscular elements 
are vestigial and rendered still less effec- 
tive in contraction by a close attachment 
to the orbital walls, a point confirmed by 
the fact that stimulation of the cervical 
sympathetic nen'e in the ape, as in man, 
does not lead to protrusion of the globe. 
On this account it is safe to assume that 
the periorbital smooth muscle plays no 
significant part in the development of 
proptosis in exophthalmic goiter. 

Thus it was that the unsatisfactory na- 
ture of the anatomic basis of the theory 
built around Muller’s periorbital muscle 
led to a more thorough examination of the 
orbit, and in 1907 Landstrom was able to 
demonstrate by means of serial sections 
in three planes the presence of smooth 
muscle in the anterior half of the orbit. 
This took the form of a cuff surrounding 
the front half of the globe, being attached 
anteriorly to the back of the orbital sep- 
tum and extending backward to the region 
of the equator of the eye, where it was in- 
serted into fascial expansions given off 
by the recti muscles at their point of at- 
tachment to the globe. As a result of these 
investigations, Landstrom was able to 
state that this muscular cuff could by its 
contraction exert traction on the globe, 
and he ascribed the exophthalmos of 
Graves’s disease to this factor. The the- 
orjy however, although anatomically 
sound, stiff failed to explain why stimula- 
tion of the cervical sympathetic in man 
does not produce proptosis. 

It was evident, therefore, that some 
other factor was required to supplement 
the action of the orbital unstriped muscu- 
lature, and in 1935 Plummer and Wilder 
demonstrated its nature. In a closely rea- 
- soned article, these obsers'^ers were able to 
establish in exophthalmic goiter the ex- 
istence of a positive correlation between 
the amount of myasthenia and the degree 
of exophthalmos present. They expressed 
the opinion that it would be possible for a 


spastic contraction of Muller’s orbital 
muscle to produce exophthalmos in the 
presence of weakened recti muscles. Some 
, criticism of this view is justifiable from 
the fact that Muller’s orbital (better 
termed periorbital) muscle is hardly 
capable of influencing the position of the 
eye in an}^ circumstances, but there is no 
reason why Muller’s palpebral muscles 
and Landstrdm’s muscular cuff could not 
achieve this in the presence of a weakened 
voluntary musculature within the orbit. 
This aspect of the problem will be con- 
sidered again later in connection with the 
discussion of the actual mechanism con- 
cerned in the production of the proptosis. 

Tiik role of the thyrotrophic 

HORMONE 

While these theories concerning the 
part played by the unstriped rnusculature 
of the orbit were being developed, tliere 
began to appear in the literature reports 
of cases of progressive bilateral exoph- 
thalmos associated with peculiar patho- 
logic changes in the voluntary ocular 
muscles. About half the cases were stated 
to have been accompanied by thyrotoxico- 
sis, but in the others this was not noted or 
else its association was doubtful. The first 
of these cases to give rise to general inter- 
est was described by Foster Moore 
(1920). The patient, a woman aged 53 
years, had a severe proptosis which re- 
sisted lid-suture and was still urgently 
need of further treatment. The author 
thereupon exposed the orbit through the 
lower fornix and removed as much as a 
heaped-up teaspoon ful of edematous fat, 
after which it became possible to ap- 
proximate the lids. He noted that the recti 
. muscles, instead of being thin flat ribbon- 
like structures were “greatly swollen fusi- 
form bellies not quite so stout as the last 
joint of one’s little finger.” It was ob- 
vious that in 'this particular case the 
proptosis was due to retrobulbar pressure. 
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and the author concluded, in view of the 
unusual features, that a modification of 
this process was the probable mechanism 
responsible for its appearance in Graves’s 
disease. The histologic examination of a ’ 
portion of the inferior-oblique muscle, re- 
moved at the time, disclosed the presence 
of a certain type of morbid change which 
in recent years has become more familiar 
mainly through the writings of Burch 
(1929) and Naffziger (1933) and which 
has been associated clinically with a pro- 
gressive and severe type of exophthalmos, 
often complicated by corneal ulceration 
and allied phenomena. A peculiar and 
common feature in many of these cases 
was that the condition had apparently 
been induced or accentuated by the per- 
formance of a thyroidectomy for the re- 
lief of hyperthyroidism, an aim success- 
fully achieved. 

Some light was shed on these events by 
the work of Schockaert (1932), of Loeb 
and Friedman (1932), and of Marine and 
Rosen (1933) who showed that hyper- 
thj^roidism with exophthalmos could be 
produced by an injection of pituitar}' ex- 
tract containing thyrotrophic hormone. 
Naturalty, the idea grew that the pituitary 
gland might be responsible, if not for 
Graves’s disease, at least for the develop- 
ment of the exophthalmos. A great deal 
of work in this direction has been done 
without settling the problem, but the view 
relating to the pituitary genesis of the 
disease has gained strength. Nevertheless, 
:aution is required in the acceptance of 
he hypophyseal theoiyq as there is strong 
ividence against it with little or nothing 
inclusively or incontrovertibly in its fa- 
vor ; so that the possibility of thyrotoxico- 
sis being governed by some factor other 
than the thyrotrophic hormone should be 
borne in mind. 

, The most' important contributions in 
support of the pituitary' genesis of thyro- 
toxicosis are probably those of Smelser 


(1937) and Marine (1938). The former 
was able to examine the orbital tissues in 
certain patients thought to have Graves’s 
disease and to compare the pathologic 
changes therein with those he had ob- 
served experimentally in the orbits of 
guinea pigs treated with thyrotrophic hor- 
mone. The results of ' his observ’ations 
were sufficiently conclusive to enable him 
to say that the experimental type, with 
certain minor differences, closely resem- 
bled the clinical variety. The tissue re- 
sponse, including the muscle hypertrophy^ 
and edema of the connective tissue, was 
general and included the characteristic 
round-cell infiltration Avhich has come 
to be recognized as an essential part of the 
pathologic picture. Further, Smelser 
stated that edematous infiltration of the 
retrobulbar tissues had been repeatedly' 
demonstrated in, and presented as, the 
cause of exophthalmos associated with 
Graves’s disease; a statement requiring 
modification, as the vast majority of or- 
bital examinations at autopsy fail to re- 
veal any such causative factor. However, 
as Smelser remarked, exophthalmos has 
been found with all ranges of basal meta- 
bolic rate and particularly' extreme cases 
of the progressive variety have followed 
thyroidectomy when the basal metabolism 
was subnormal. The conclusion therefore 
drawn by' this observer was that the 
mechanism of exophthalmos in hyper- 
thy'roidism and hypothyroidism was the 
same, although the thought that cases ac- 
tivated by a different mechanism, possibly' 
sympathetic excitation, might exist. 

Similar views are held by' Marine 
(1938) who claimed that thyroid insuffi- 
ciency, either relative or absolute, is one 
of two essential factors undertying the 
development of the exophthalmos in 
Graves's disease; by Brain (1938) who 
stated that in exophthalmic goiter the 
exophthalmos is not the result of hyper- 
tliyroidism, and more recently' by Eden 
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and Trotter (1942) who concluded that 
the exophthalmos occurring in dif¥use 
toxic goiter is extrath 3 'Tbid in origin. Such 
views, so contrary to what is generally 
accepted in relation to the proptosis of 
exophthalmic goiter, depend to a certain 
extent on an idea that hyperthyroidism is 
a single entity; on a failure to perceive 
that all varieties of hyperthyroidism not 
being instances of thyrotoxicosis, the ac- 
companying proptosis may not be con- 
sistentl)'^ uniform in etiolog}'; on lack of 
consideration that thyrotoxicosis, being 
fundamentally a hyperthyroid disease, the 
associated exophthalmos equally must be 
thyrotoxic in nature ; and lastly on a 
faulty interpretation of the fact that while 
a certain variet}^ of thyrotrophism may 
lead to hyperthyroidism and exophthal- 
mos, the latter depends on the presence of 
the th 3 '’rotrophic hormone and not of the 
thyroid gland — hence its appearance with 
all ranges of basal metabolism. The true 
position is that the exophthalmos of 
h 3 ’^perthyroidism ma 3 '^ be either thyrotoxic 
or th 3 '’rotrophic, but the progressive prop- 
tosis of hypoth 3 ’-roidism can be only h 3 '^po- 
physeal in origin. 

The work of Marine is of great im- 
portance and enlightenment. In 1932,. this 
observer, working in conjunction with 
others, noticed that exophthalmos associ- 
.ated with goiter developed in certain 
pubertal rabbits fed on a diet of alfalfa 
ha}^ and oats or after a daily injection of 
0.1 c.c. of methyl cyanide. The fact that 
the exophthalmos did not develop until 
large parenchymatous goiters had ap- 
peared and that such goiters were associ- 
ated with h)'pertroph 3 " of the pituitary 
bod}"^ of the type seen after a th 3 froidecto- 
m}”^ suggested there was a close relation- 
ship between thjToid deficienc}'- and in- 
creased activit 3 ' of tlie anterior pituitary 
and between the latter and the appearance 
of the proptosis. Indeed, in the above ex- 
periments and in guinea pigs treated with 


injections of anterior pituitary extract, re- 
moval of the thyroid gland was found to 
facilitate the development of tlie exoph- 
thalmos, a phenomenon capable of ex- 
planation on the ground that the injection 
process is supplemented by the stimulus 
to increased -pituitary output induced b)’ 
the operation. 

Another highl 3 ^ important observation 
made b 3 f Marine was that a greater degree 
of exophthalmos appeared in those ani- 
mals which were most active sexually. 
This prompted him to investigate the 
effects of cryptorchidism and gonadecto- 
my'- on the development of the exophthal- 
mos. His results showed that while cry'pt- 
orchidism had no effect, ■ gonadectoniy 
caused a regression of the proptosis when 
present or prevented its appearance in 
others. Injection of the androgens, par- 
ticularly'’ of testosterone, effectively re- 
placed the missing orchids but the estro- 
gens were inert. These findings led him 
to conclude that the degree of functional 
activity of the interstitial cells of the 
testes was an important factor in deter- 
mining the development of the exoph- 
thalmos and to formulate tlie view that 
‘hhy'roid insufficiency' (relative or abso- 
lute) and anterior pituitary hy'peractivity 
appear to be two of the essential factors 
underlying the development of the exoph- 
thalmos of .Graves’s disease . . . and that 
an increase in the functional activity' ot 
the interstitial cells and possibly of tho 
adrenal cortex is tiecessary.” The appar- 
ent paradox in the statement follows the 
practice of accepting an experimental 
pituitary hy'perthyroidism as being the 
equivalent of Graves’s disease. It ’S 
quite certain that thyroid insufficiency' JS 
not a feature of thyrotoxicosis and that 
the degree of exophthalmos often bears 
some relation to the height of the meta- 
bolic rate. It may' be recalled also that 
there is no evidence of pituitary, over- 
activity in Graves's disease, the gland 
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ofteiY being small and sometimes atro- 
phied, and the adrenal cortex may be de- 
generated and the gonads relatively in- 
active. Marine’s remarks, however, can 
well be applied to the experirnental variety 
of gonadothyrotrophism and his observa- 
tions concerning the activity of the adren- 
al cortex become of special interest be- 
cause it is possible that this structure may 
form the source of the essential sterone 
in women after the menopausal atrophy 
of- the gonads. 

Nevertheless, Marine’s experiments are 
highly important because for the first time 
an explanation is offered to account for 
the absence of exophthalmos in the other 
varieties of thyrotrophic hyperthyroidism. 
As noted earlier, acromegaly and preg- 
nancy are only very rarely accompanied 
by exophthalmos although the basal me- 
tabolism may be raised as much as 50 per- 
cent by thyrotrophic stimulation of the 
thyroid gland. In certain instances of 
myxedema, also, there is an increased 
amount of thyrotrophic hormone in the 
bloodstream, yet " exophthalmos remains 
notably absent. It is patent, therefore, 
that the thyrotrophic hormone is only 
partly responsible for the development of 
the proptosis, and that some additional 
factor is also essential. The work of 
Marine affords grounds for believing this 
to consist of certain of the androgens. It 
is probable that the h3'perthyroidism and 
exophthalmos induced by injections of 
anterior pituitary extract (which however 
purified contains gonadotrophin as well as 
thyrotrophin) are the outcome of an ex- 
perimental gonadothyrotrophism and not 
of a simple thyrotrophism ; and it is not 
unlikely that the equivalent state in man 
possesses a somewhat similar pathogene- 
sis. Ity^jerthyroidism, a feature both of 
exophthalmic goiter and thyrotrophic ex- 
ophthalmos, is relieved in each instance 
bj’’ a thyroidectomj'- ; but the effect of the 
operation on the exophthalmos is differ- 
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ent in tlie two diseases. In the first, the 
proptosis is relieved or not altered;- in 
the second, it may remain stationary or 
become greatly increased in severity ow- 
" ing to the raised thyrotrophic activity of 
the pituitary gland resulting from the 
absence of the thj’roid gland. Both experi- 
mentally and in man a rapid progression 
of the proptosis in the thyrotrophic va- 
riety may follow a thyroidectomy when 
the basal metabolism is often below nor- 
mal, and this fact has given rise to the 
erroneous belief that hyperthyroidism is 
not an essential factor in the development 
of the proptosis in thyrotoxicosis and that 
the mechanism of the exophthalmos in 
both hyperthyroidism and hypothyroid- 
ism is similar. The true position is that 
hyperthyroidism is necessar}'^ for the ap- 
pearance of the proptosis in thyrotoxico- 
sis but in the thj'rotrophic A’^ariety h 3 "per- 
thyroidism pla 3 '’S no essential part in its 
development although remaining an asso- 
ciated feature of the disease. 

Such has been the histor 3 ’ of events 
leading up to the present-day attitude in 
which the phenomenon of exophthalmos 
associated with hyperthyroidism Is 
thought to possess a single pathogenesis. 
Observations in connection with the inter- 
pretation of the recent experimental work 
which has confirmed or conduced to this 
idea have also been included. It remains 
now to examine the possibilities of the 
differentiation of the two varieties of ex- 
ophthalmos which for convenience have 
been termed respectively thyrotoxic and 
thyrotrophic, indicating thereby without 
claim to etiologic comprehensiveness an 
essential component of tlie pathogenesis. 

Anatomic factors concerned in the 

MAINTENANCE OF THE NORMAL 
POSITION OF THE EYE 

Before consideration of the possible 
factors concerned in the development of 
exophthalmos in hyper^roidism, it mav 
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be useful first to examine the mechanism 
which normally maintains the eye in its 
natural position. Briefly, it is known that 
the globe is retained firmly within the 
capsule of Tenon by means of numerous 
fine trabecula stretching between the two 
structures and by various expansions 
which attach themselves to the tendons of 
the ocular muscles as they pass through 
its wall. The capsule itself is steadied by 
bilateral attachments to the orbital tuber- 
cles and is reinforced below by a thicken- 
ing of its anterior portion, known as the 
ligament of Lockwood. All these struc- 
tures serve to stabilize the position of the 
eye without affecting its range of move- 
ment. There are, however, other factors 
of a less fixed character which are capable 
of ^ influencing the position of the globe. 
The following are the three most impor- 
tant : 

I. The tone of the voluntary ocular muscles. 
These muscles consist of the four recti and 
the two obliques and their function is con- 
cerned with more than just oye movement. In 
the words of Whitnall ( 1921 ) . . The eye 

is delicately poised . . . and a stale of equilib- 
rium is maintained by the tone of the extra- 
ocular muscles. As a whole, the four recti may 
be regarded as retractors of the ocular bulb; 
they are antagonized by the obliques which, 
from their origins and the direction of their 
fibers, act as protractors and this is the active 
element maintaining the equilibrium of the 
globe.'* Rarely, the obliques are able to dis- 
sociate their power of contraction from that 
of the recti, allowing a state of voluntary 
exophthalmos to be produced. Normally, how- 
ever, this dissociation is impossible and the 
combined tone of the recti muscles is suffi- 
ciently powerful to resist any tendency to 
proptosis, even in the face of most intense 
stimulation of the cervical sympathetic nerve. 
It is interesting, therefore, to recall that in 
certain conditions, such as myasthenia gravis 
and neurosyphilis, in which there may be an 
associated weakness or palsy of the aye muscles, 
exophthalmos may be present as a clinical 
feature. In thyrotoxicosis, the presence of ocu- 
lar-muscle weakness is closely related to the 
development of the proptosis and 3 ^et more 
nearly to the disturbance of eye movement. 

II. The zoidth of the palpebral fissure. It is 
a well-known phenomenon that in normal 


people wide retraction of the lids may be ac- 
companied by a slight degree of proptosis, due 
doubtless to a lessening of pressure on the 
•anterior surface of the globe occasioned by 
the tonic contraction of the orbicularis oculi. 
The extent of exoplitbalmos which follow 
this movement depends on the relative grades 
of tone existent in the sphincter and the retract- 
ing muscic.s, and- it may be expected, therefore, 
that the phenomenon will be more readily seen 
in th3TOtoxicosis, owing to the associated cx- 
traocular weakness. This is generally the case, 
and excellent illustrations of the fact are avail- 
able in an article !>>’’ Tilley ( 1926 ) in whicli 
an excursion of the globe to the extent of 4 
or 5 mm. was noted to follow the maneuver. 
With tlie eyes closed or opened in normal fash- 
ion, very little exophthalmos was visible; but 
as the lids were widely retracted the eyeball 
moved rapidly forward and appeared ,to be 
protruded through the enlarged fissure. Hence, 
the width of the palpebral fissure in thyrotoxi- 
cosis often bears some relationship to the de- 
gree of exophthalmos, particularly when asso- 
ciated with lagophthalmos due to sphincter 
weakness, 

III. The bulk of the retrobulbar tissues. 
Normally, the retrobulbar fibro-fatty tissue ac- 
commodates itself to the space within the 
extraocular cone of muscles, being equitably 
disposed to exert an even pressure on the rear 
of the globe. Slight alteration in the volume 
of this cushion may modify the position of the 
eye, as may be recalled from the hollow-eyed 
appearance associated with wasting or the bulg- 
ing orbits of the obese alcoliolic. In thyrotoxi- 
cosis, there is no real increase in the bulk of 
the retrobulbar tissues, as has abundantly been 
proved at autopsy, although the intraorbital fat 
may be more loosely spread and indeed in- 
creased in the degenerating muscles. Hence, 
in exophthalmic goiter, this factor plays no 
part in the development of the proptosis. On 
the other hand, the exophthalmos of thyro- 
trophic origin is produced solely by an ex- 
pansion of the intraorbital contents taking place 
within the bony confines of the orbit. 

Of these three factors therefore capa- 
ble of influencing the position of the eye, 
it m^y be stated that in thyrotoxicosis the 
tone and strength of the recti muscles are 
of primary^ importance, the width of the 
palpebraT fissure of minor character, and 
the volume of the retrobulbar tissues of 
no consequence at all. Conversely, in the 
thyrolrophic variety, the first two iteins 
exert no influence, the last-named factor 
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constituting the sole operative agency. 

With these brief anatomic considera- 
tions in mind, the differentiation of the 
two types of exophthalmos will follow. 

A. Thyrotoxic Exophth.m.mos; Its 

MECHANISM, PATHOLOGY, SYMP- 
TOMATOLOGY, AND 
TREATMENT 

I. Mechanism of thyrotoxic exoph- 
thalmos 

It may be remarked that the most im- 
portant guiding obsen'^ation in this re- 
spect has been the incontrovertible fact 
that in the numerous autopsies conducted 
on persons dying of typical thyrotoxicosis 
nothing very much of note has been dis- 
covered in the orbit. It is important to 
bear this fact in mind for there has been 
a tendency to overlook it, following the 
description of the orbital changes in ani- 
mals consecutive to the administration of 
anterior-pituitarj" extracts and the dis- 
covery of identical findings in the human 
orbit in certain cases of progressive post- 
thyroidectomy exophthalmos. In both 
these states the proptosis unquestionably 
has developed in response to a raised in- 
traorbital pressure, and it has been as- 
sumed in certain quarters that the ex- 
ophthalmic mechanism in thyrotoxicosis 
is due to a similar morbid process. This 
assumption is erroneous. The develop- 
ment of pressure in the thyrotrophic va- 
riety is brought about by constant altera- 
tions in the eye muscles, comprising in- 
creased girth, edema, fibrosis, and round- 
celled infiltration. These distinctive fea- 
tures are absent in the thyrotoxic orbit, 
often there being no naked-eye abnormal- 
ity. This definite and conclusive finding 
assists one to dispose of those theories 
in which the mechanism is based upon in- 
creased retrobulbar pressure. It may be 
emphasized that neither clinically nor 
pathologically is there ever anything in 
typical thyrotoxicosis to indicate that in- 


creased retrobulbar pressure, is the cause 
of the proptosis, and it is of little value to 
consider any hypothesis which does not 
take this fact into account. Consequently 
the logical conclusion ma)' be accepted 
that the responsible mechanism of the 
proptosis, not being governed by pressure 
from behind, must depend upon forward 
traction of die globe. Allusion has been 
made to two factors, sympathetic over- 
action and ocular-muscle weakness, which 
have been thought capable of producing 
exophthalmos in thyrotoxicosis. It re- 
mains now to examine their likelihood. 

The sympathetic component. It has 
been maintained since 1858 that S 3 Tnpa- 
thetic overaction plays an essential part 
in the development of proptosis in thj'ro- 
toxicosis. This idea has grown because 
sympatheticotonia is a constant accom- 
paniment of the disease; because experi- 
mental stimulation of the cendcal- 
sympathetic ner\'e in animals has pro- 
duced proptosis and lid retraction, and be- 
cause the absence of an obvious mechani- 
cal or voluntarj' force implies the func- 
tioning of involuntar}’’ effort. Recently a 
suggestion that spasm of the levator pal- 
pebrae is responsible for upper-lid retrac- 
tion has been made by Pochin (1939b) on 
the ground that the effects of stimulation 
of the ceiadcal sj’-mpathetic in man, com- 
prising dilatation of the pupil, retraction 
of both lids but not exophthalmos, are not 
seen in thyrotoxicosis. There is little evi- 
dence to support this view, and the relief 
of lid retraction sometimes following cer- 
vical sympathectomy is a strong pointer 
against the agency of striated muscle; at 
the same time the three points of distinc- 
tion raised are capable of explanation. 
The main difficulty in ascertaining the 
part played by the sympathetic sj^stem has 
been to establish the anatomic basis of the 
mechanism involved; hence it is of some 
consequence to find that the unstriped 
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musculature of the anterior half of the 
orbit as described by Muller and Land- 
strdm is suitably disposed to effect for- 
ward traction on the globe. 

Landstrom’ s orbital imtscle consists of 
a cone of unstriped muscle surrounding 
the front part of the globe. It extends 
from the back of the orbital septum an- 


confused with Muller’s orbital muscle, 
consist of small bands of 'unstriped muscle 
in the region of the lids and appear to 
comprise specialized portions of Land- 
strom’s muscle. The superior muscle is 
the more’ important and corresponds in 
position to the middle division of the in- 
sertion of the levator palpebrae, stretch- 



Fig. 1 (Mulvany). Landstrom’s muscle. Sections from anterior orbit showing the extensive 
and close attachment o£ the smooth muscle (m) to the globe (Landstrom, 1907). 


teriorly to the region of the equator of the 
globe, where it is connected to fascial ex- 
pansions derived from the ocular muscles 
near their point of attachment to the eye. 
The muscle is widely distributed and of 
surprising strength, as may be gathered 
from a perusal of Landstrdm's original 
work (fig. 1). The main fasciculi lie close 
to the globe and many are inserted direct- 
ly into fascial investments of the ocular 
muscles. The muscle gains its power from 
the concentric arrangement of numerous 
bundles exerting a short direct pull. 

Muller's palpebral muscles, not to be 


ing from the region of the tendon of the 
superior-rectus muscle to the tarsus, to 
which it is attached. Lid retraction in 
Graves’s disease is attributed to spasm of 
this muscle, but the practicability of its 
contraction contributing to the develop- 
ment of the exophthalmos appears to have 
been overlooked. The effect, however, is 
conveyed to the upper pole of the globe 
through- the -intimate fascial connection 
which exists between the levator and the 
tendon of the superior rectus (fig. 2). The 
function of this band normally is to fa- 
cilitate raising of the lid on elevation of 
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the eye, and its practical importance is 
emphasized in the lid retraction or ptosis 
-which may follow recession or an ad- 
vancement of the superior-rectus tendon, 
respectively. Spasm of the unstriped mus- 
cle in this position effects a pull between 
the tarsus and the- point of insertion of 
the upper rectus ; hence, in producing lid 


^ctus 


the eye is rotated downward. Spa.sm of 
these fibers exerts a direct pull between 
the tarsus of the lower lid and the under 
surface of the globe. 

The tension of these small muscles of 
IMiiller is not insignificant, as may be 
gauged in certain instances wlicn attempt- 
ing approximation of tlie lids. Working 
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ging pull of small, spastic fibers operating 
against weakened and hypotonic ones. 


Component of ocular-muscle weak- 
ness. The possibility of weakness of tlie 
eye muscles as a. factor in the mechanism 



Fig. 3 CMulvany). Diagram illustrating di- 
rection of pull of anterior orbital smooth 
muscle. A, Landstrom's muscle; B, Muller’s 
palpebral muscles. 

of thyrotoxic exophthalmos was pointed 
out in 1849 by Cooper. The idea has since 
presented itself to several observers, no- 
tably Moebius (1886), Lemke (1894), 
Sainton and Hesse (1931), and recently 
Plummer and Wilder (1935), 

Generalized myasthenia, of which the eye- 
muscle weakness forms partly a- local expres- 
sion, is a fairly constant accompaniment of 
thyrotoxicosis,- although in its mild form it 
may pass unnoticed by the patient and remain 
unrecognized by the clinician. Commonly it is 
manifested clinically by a variable amount of 
weakness of the quadriceps fern oris or of the 
ocular muscles, but occasionally severe types 
are encountered in which the main disturbance 
may be noted in the limbs, giving rise to a 
paraparesis, as described by Charcot (1885), 
or in the muscles supplied by the cranial nerves, 
in particular those of the eye. In grave cases 
death may occur from bulbar asthenia. Hence 
it is not surprising to find these severe grades 
of th 5 TOtoxtc myasthenia erroneously spoken o( 
as mj'asthenia gravis complicating exophthal- 
mic goiter, a conclusion which overlooks the 
fact that myasthenia, whatever its cause, is no 
more tlian a symptom indicating a facilitation 
of the choline-esterase process at the neuro- 


muscular junctions and does not constitute a 
disease in itself. Thus there are at least two' 
other unrelated conditions which may present 
a typical picture of myasthenia gravis.' For in- 
stance, the injection of an appropriate dose of 
curare into a vein induces a state of muscular 
weakness, initiated by diplopia and bilateral 
ptosis and followed rapidly by loss of power 
over the distribution of the remaining cranial 
nerves, weakness of the arms and legs, and 
finally by respiratory failure due to intercostal 
and diaphragmatic paralysis. The condition is 
relieved by an injection of prostigminc. In other 
words, "myasthenia gravis/’ rather ^*accelcr- 
anda/* can be reproduced by an agent known 
to inlerefere with the proper functioning of 
the myoneural junction and cured by another 
which restores its normal operation. Another' 
example of typical "myasthenia gravis” not un- 
commonly occurs in connection with a tumor 
of the thymus gland, and it is not improbable 
that it also would be ciircd by the removal 
of the diseased organ. 

The essentially thyrotoxic nature of the 
muscle weakness in exophthalmic goiter 
is shown in tlie relief afforded by a thy- 
roidectomy or occurring during a remis- 
sion of tlie disease. Thyrotoxic myasthe- 
nia, therefore, although presenting many 
similarities to myasthenia gravis, deserves 
to be distinguished from that condition. 
Points of difference are seen in tlie re- 
sponse to rest and prostigmine, which is 
reduced in effect and duration and may 
be absent in the case of the ocular palsies. 
The alteration is probably caused by the 
hypotonia and persistent weakness occa- 
sioned by the widespread degenerative, 
process present in the muscles'and nerves. 

The eye muscles undoubtedly suffer in 
greater measure from the toxic agent than 
does the rest of the skeletal musculature. 
The reason for this selectivity is a matter 
for conjecture although it is possible to 
advance three suggestions : 

(a) The eye muscles are composed of 
a special type of fiber not to be found 
elsewhere in the body (Woollard, 1930- 
1931), being of a fine and delicate struc- 
ture richly supplied by nerves. It would be 
consistent with this refinement of make- 
up for these muscles to be associated with 



601 


THE EXOPHTHALMOS 01 

properties of 3. less durable nature than 
the coarser type of fiber found elsewhere. 

(b) The eye muscles are tlie only mus- 
cles in the body capable of responding to 
a nonspecific cliemical stimulus wliilc the 
neree supply is intact. Other skeletal mus- 
cles will not contract when so stimulated 
unless the nerves have degenerated, as 
after section, or before they have grown 

■ into the muscles, as in the fetus. If, thcre- 

■ fore, the eye muscles are more susceptible 
to chemical stimuli than any of the otlrers, 
it would not be unreasonable to suppose 
that they -would be more readily affected 
by a chemical toxin or toxemia, of which 
thyrotoxicosis is a first-class example. 
This view receives strong support from 
the fact that tire type of degenerative 
change in the ocular muscles is out of all 
proportion to anything found elsewhere 

.. in die body. 

(c) The abundant nerve supply is 
greatly affected by the morbid process 
taking place ivithin the muscle bundles, 
often showing gross deterioration, and 
even disintegration, particularly in the 
finer terminal divisions. There can be no 
doubt that this disorganization of nerve 
supply is not without consequence upon 
the functioning of the muscles, and its 
extensive distribution within the eye mus- 
cles accounts partly for -the greater dis- 
turbance of movement. 

considerations. Strong 
clinical confirmation of the influence of 
ocular-muscle weakness on the develop- 
ment of thyrotoxic exophthalmos has 
been presented by Plummer and Wilder 
(1935). These observers examined the 
problem, by ascertaining the possibility of 
correlating the degree of .weakness pres- 
ent as tested by a carefully graded series 
o exercises of the quadriceps and the. 
egree of exophthalmos. The basis of the 
correlation was presumed to rest upon the 
assumption that the loss of strength in the 


? HYPERTHYROIDISM. I 

quadriceps would be paralleled by a simi- 
lar loss in the cxtraocular muscles whidi 
would predispose to forward dislocation 
of the globe. Some 2,000 cases were ex- 
amined and tlie results of their observa- 
tions enabled them to state that a positive 
correlation as outlined above existed. 
Thus in those cases in which no weakness 
of the quadriceps was detectable clinically, 
the percentage of cxoplitlialmos present 
was 44 ; but in those in which weakness 
was evident, the frequency of the prop- 
tosis varied between 53 percent and 63 
percent according to the degree of myas- 
thenia present. The incidence of exoph- 
tlialmos was therefore 10 percent to 20 
percent higher in those cases with de- 
tectable myasthenia and in the main cor- 
responded with the more severely toxic 
patients, the ratio of the proplosis falling 
concurrently witli the rate of the metab- 
olism. 
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195 
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074 to 1 


(Modified from Plummer and Wilder, 1935) 


In certain instances of exophthalmic 
goiter, the loss of tone in tlie ocular mus- 
cles is so great tliat a sneeze or nod of 
the head may result in complete luxation 
of both globes-in front of the lids and in 
their replacement, which is usually not 
difficult, the marked hypotonia and ab- 
sence of increased intraorbital pressure 
may be clearly appreciated. On the other 
hand, the eye muscles may be so little af- 
fected tliat no exophthalmos develops. 

- Experimental considerations. Ad- 
ditional information on the mechanism of 
thyrotoxic exophthalmos may be obtained 
from an examination of experimental evi- 
dence. It is known that feeding with 
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thyroid extract in animals does not lead 
to exophthalmos, and the finding may be 
explained on the basis that a state of 
hyperthyroidism is produced without an 
accompanying sympatheticotonia ; but it 
is possible in these animals and also in 
man rendered artificially hyperthyroid by 
thyroid medication to induce a proptosis 
by the administration of a sympathomi- 
metic drug. The experiments of Labbe 
and others (1931, 1933) have shown this. 
Labbe found that in dogs a dose of 
ephedrine equivalent to 0.5 mg. per kilo- 
gram of body weight was followed only 
by a questionable degree of proptosis, but 
that if thyroxine were given intravenous- 
ly beforehand a marked exophthalmos, 
not dependent on increased retrobulbar 
pressure or edema, was produced. This 
exophthalmos, typically “basedowienne,” 
could be made to recede regularly under 
the stimulating influence of yohimbine. 
Thus the cooperation of smooth-muscle 
spasm and extraocular-muscle weakness 
was effectively demonstrated; but the in- 
vestigators carried their experiments a 
stage further by testing their views on the 
human being. The patient, an obese wom- 
an, had been taking daily a large dose of 
thyroxine (10 mg.). Marked signs of 
hyperthyroidism were present when the 
patient was given 50 mg. of ephedrine. 
Within five minutes, a prominent exoph- 
thalmos, more marked on the left side, 
had appeared and persisted for two hours. 
These obseiwers also found that in other 
patients with exophthalmic goiter the ad- 
ministration of ephedrine accentuated the 
proptosis. 

Equally instructive was the case de- 
scribed by Sainton and Hesse (1931) in 
which exophthalmos developed in a 
mjocedematous patient as a result of treat- 
ment with adrenalin and thyroxine. The 
patient, with a long-standing case of 
myxedema, had been receiving a daily in- 
jection of 1 mg. of thyroxine. As a result 


of treatment the pulse rate accelerated and 
the basal metabolism rose from —30 per- 
cent to —6 percent but fell later to —14 
percent in spite of continued dosage. 
Thereupon the amount of thyroxine given 
daily was doubled and supplemented by 
adrenalin. Eight weeks later, the pulse 
rate had risen to 100, about 18 pounds in 
weight had been lost, and the basal metab- 
olism was -f 59 percent. Bilateral exoph- 
thalmos was present and “\e symptome 
basedowien” was complete. On cessation 
of the adrenalin administration, but con- 
tinuation of the thyroxine, the exophthal- 
mos disappeared although the patient re- 
mained hyperthyroid. 

In conclusion it may be stated that the 
anatomic, experimental, and clinical evi- 
dence accords well in favor of a mecha- 
nism based on sympathetic overaction and 
extraocular-muscle weakness, while there 
is very little that can be opposed to the 
view. 

Relation of cocaine to exophthalmos. 
Although not strictly relevant to the subject 
on hand, the rationale of the exophthalmos 
associated with the conjunctival instillation of 
cocaine merits a few words. The protrusion is 
accompanied by lid retraction and submaximal 
dilatation of the pupil, the light reflex remains 
and the dilating action of atropine is not op- 
posed. These effects are not produced, as is 
sometimes stated, by local sympathetic stimu- 
lation, for cocaine has no effect on the sympa- 
thetic system anywhere else in the body and its- 
action is not prevented by the previous adminis- 
tration* of atropine.’ Cocaine, however, does 
possess the property of stimulating smooth 
muscle, and it seems that its effect on the pupil 
and lids is produced in this way by local 
permeation although this action in itself does 
not account for the proptosis nor explain why 
the ciliary muscle and the sphincter pupillae 
are relatively unaffected. Concerning the ex- 
ophthalmos, however, it may be explained that 
the drug exerts constantly a depressant effect 
on striped muscle, even in the most dilute 
solutions, affecting excitability, , contractility, 
and tone. This action is due to a direct effect 
on the muscle fiber or the receptor organ be- 
cause it can arrest tbe action of drugs such 
as yeratrine and quinidine which give rise to 
a contraction by acting on the myoneural junc- 
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tion. Absorption from the conjunctiva takes 
place through three channels, one' of which 
comprises the lymph spaces around the cx- 
traocular muscles. Hence the tone of these 
striped muscles is reduced in consequence and 
a slight degree of exophthalmos may appear 
in response to the local stimulation of the an- 
terior orbital smooth muscle. In connection 
with the subdued action of the drug on the 
ciliary and sphincter muscles, it may be as- 
sumed that its stimulating effect on the un- 
striped fibers of these muscles is countered to 


lion.” It was added that the muscles and nerves 
showed no histologic abnormality, and there 
was no mention of edema. This statement i^ 
only partially correct, for fatty degeneration 
can be made out in the muscle fibers which 
together with the nerves show many histologic 
alterations. Askanazy (1898) found extensive 
changes in many parts of the skeletal mnscnla- 
turc, comprising loss of striation to absorption 
of entire muscle fibers. A striking feature was 
a widespread lipomatosis of the voluntary 
muscles. Later, Dudgeon and Urquhart (1926) 



ply, showing extensive and severe degenerktion abundant nerve sup. 


a certain extent by a depressant effect on tho 
oculomotor end-plates, so that the purdv svm 
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tendant nerves leading to the ultimate destruc- 
tion of both (figs. 4-8). The muscle fibers 
show loss of striation, fibrillation, and granula- 
tion of the sarcoplasm followed by its absorp- 
tion. This takes place either as a result of 
fragmentation, portions of fiber retaining a few 
nuclei breaking off, or by a more gradual 
process involving the whole length of a fiber, 
the density of which lessens until the fine sup- 


supply (fig. S). The neurilemma becomes granu- 
lar and undergoes absorption so that in trans- 
verse section the fiber appears as an irregular 
ring with a nucleus placed rather eccentrically. 
Proliferation of the ncurilemmal cells is also 
evident and often exceeds that of the muscle 
sheaths (fig. 6). These cells sometimes as- 
sume a pear-shaped form having a granular 
nucleus. Others resemble a lymphocyte but 



Fig. 5 (Mulvany). Eye 
muscle from thyrotoxicosis. 
Swelling of (n.f.) nerve 
fiber with granulation of 
neuroplasm. Slight prolifer- 
ation of nuclei of neurilem- 
mal sheath. 


Fig. 6 (Mulvany). Thyro- 
toxic eye muscle. Degenera- 
tion of muscle (m.f.) and 
nerve (n.f.) fiber in close 
proximity. Note disorganiza- 
tion of both, the nerve fiber 
showing marked reduplica- 
tion of neurilemmal cells, 
some of which have char- 
acteristic pear-shaped ap- 
pearance with eccentric nu- 
cleus. 



porting structure appears and is later absorbed. 
The nuclei often remain to the last. Prolifera- 
tion of the sarcolemmal cells is a common 
feature although not generalized. In its earliest 
form it is seen as a pairing of the nuclei along 
the course of the fiber. 

Equally constant are the changes in the 
nerves, which appear to suffer in the same de- 
gree as the muscles. The alterations are most 
marked in the smaller terminal branches, par- 
ticularly alongside the muscle fibers which they 


contain rather more cytoplasm. Occasionally 
the terminal portion of the nerve fiber may 
degenerate into a husklike body containing 
practically no axon tissue (fig. 7). 

The cellular distribution is diffuse but sparse 
(fig. 8). Many ^of the scattered cells appear 
to be derived from the nuclei of disintegrating 
nerve and muscle fibers, some of them under- 
going transformation into fibroblasts. Small 
aggregations of lymphocytes occasionally occur 
but are few in* nuniber, and one may examine 




-Fig. 7 (Mulvany). Thyrotoxic ophthalmoplegia. Extcrnal-rcctiis muscle showing loss of 
striation, granulation of sarcoplasm, and reduplication of sarcolcmmal nuclei. Note degenerated 
nerve husk (n.f.), pseudogiant cells due to portions of muscle fiber breaking off (p.g.c.), and few 
fat cells (f.c.)- One muscle fiber is about twice the size of another. 



mSj cLs scatund yet sparse cellular dislribution 
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many fields without encountering them. Fat 
cells tend to increase in number, and many of 
the muscle fibers show varying degrees of 
fatty degeneration. In severely toxic cases, the 
interstitial fatty infiltration may attain the pro- 
portions of a lipomatosis which occasionally 
may equal in degree the diffuse infiltration ac- 
companying motor atrophy of the tongue (fig. 

9 ). 

The other orbital structures escape dis- 
turbance. The optic nerve remains healthy and 
there is no change in the lacrimal gland. It 


appearance of exophthalmos depends on 
the simultaneous occurrence of weakness 
of the voluntary extraocular muscles and 
spasm of the anterior orbital smooth mus- 
cle, and it is not surprising to find that 
many of the associated features are based 
on these two factors. Others depend on 
complex disturbances of local muscle con- 
trol, on local vascular alterations, and on 



Fig. 9 (Mulvany). Thyrotoxic eye muscle showing marked fatty replace- 
ment of muscle fibers. Two lymphorrhages (lymph.) are present. 


may be emphasized that edema, diffuse or ex- 
tensive round-celled infiltration, or marked 
fibrosis is absent. 

III. Symptomatology of thyrotoxic 

EXOPHTHALMOS 

The clinical features of this condition 
are so well known that observations will 
be confined to three items; namely, a 
classification of the eye phenomena 
grouped accordingly to mode of origin, 
the oculomotor palsies and their mecha- 
nism, and corneal ulceration. A few re- 
marks on an early clinical sign will also be 
included. 

1. Classification of ocular phe- 
nomena. It has been observed that the 


exposure ; while not a few, such as edema 
of the eyelids and ophthalmic neuralgia 
(both apart from corneal ulceration) and 
optic neuritis, are more properly features 
of the thyrotrophic variety of proptosis 
than of thyrotoxicosis and therefore have 
not been included in the underlying table. 

a. Signs due io disturbance of orhiial-imiscle 
balance, 

(1) Signs Due to Reduction of Voluntary 
Eye-muscle Tone 

Ballet (1888) : Weakness of external rectus 
muscle. 

Basedow (1840) : Lagophthalmos, inability to 
close eyes. 

Joffroy (1893) : Loss of wrinkling of forehead 
due to frontalis weakness. 

Kast/Wilbrand (1891) : Visual restriction due 
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to weakness of extraocular muscles. 

Moebius (1886) : Difficulty in convergence. 

Suker (1917) : Difficulty in following horizontal 
movement 

(2) Signs Dae to Overaction of Orbital 
Smooth Musculature 

Claibome/Rogers (1920): Mydriasis in ad- 
vanced cases. 

Cohen (1912) : Hitch in Hd movement. 
Cooper/Dalrymple (1849) : Spasm of ‘levator 
palpebrae'" causing upper-lid retraction and 
exposing sclera above iris. 

Curschmann (1922), Loewi (1921): Mydriasis 
following adrenalin administration. 

Gifford (1906) : Diffictilty in eversion of upper 
lid. 

von Graefe (1857) : Exposure of sclera on 
downward movement of eye. 

Knies (1895) : Dilated and unequal pupils. 
Kocher (1911) : (a) Spasmodic retraction of 
upper Hd on fixing an object, (b) On eleva*- 
tion, sclera is uncovered by lid moving first. 
Koller (1903), Stelhvag (1869): Retraction 
of both lids exposing sclera above and be- 
low cornea. 

Pochin (1939b) : Reduced amplitude of blink- 
ing. 

StelKvag (1869) : Infrequency of blinking, 

(3) Signs Due to Obscure Disturbance of 
Local Muscle Control 


Pffin/Trousscau (1868), Burrows (1925) : Dis- 
location of both globes. 

Poscy/Spillcr (1906) : Obliteration of superior 
orbitO'palpebral sulcus. 

Saltier (1909), Vigouroux (1887): Puffincss 
of lids not due to edema. 

Topolanski (1936) : Congestion of anterior re- 
gion of eye. 

Many of these signs refer to one fea- 
ture or a variant of it and the majority are 
present onl}’’ in association Avith an obvi- 
ous exophthalmos. With the exception of 
upper- Ud retraction, very few of them 
are early or helpful in estimating the pres- 
ence of an incipient proptosis; and the 
value of upper-Hd retraction is not great, 
as its occurrence is not confined to thyro- 
toxicosis, being not uncommon in normal 
individuals, particularly when of nervous 
temperament, in the anxiety states, in 
certain lesions of the C.N.S., and in local 
affections of the orbit It would be help- 
ful, therefore, if a more accurate method 
of assessing an early proptosis in thyro- 
toxicosis were available, and it seems that 
this is feasible. Most observers at one 


Curschmann (1917) : Reversed Arg^dl Robert- 
son pupil. 

Freund (1891), Knies (1895) : Tremor of eye- 
balls, - nystagmus. Hitschmann (1894), Plum- 
mer/Rynearson (1932) : Increased frequency 
of blinking. 

Liebrecht (1890), Homen (1892), Rosenbach* 
(1919): Tremor in upper lid when closed. 
Wilder (1920): Jerking of eyes on changing 
from lull abduction to adduction. 

b. Signs dtie to local vascular alterations 

Becker (1873) : Abnormal pulsation of retina! 
arteries. 

Drummond (1887), Mackenzie (1890), Jel- 
linek* (1904); Pigmentation of lids. 
Dppenheim (1887) : Pigmentation of conjunc- 
tiva. 


time or another will have received the im- 
pression of a slight degree of exophthal- 
mos in a particular patient in the absence 
of definite criteria to that effect. In some 
instances, retraction of the upper lid or a 
staring expression has created the effect ; 
but in others it probably has been the ex- 
posure of a small rim of sclera between 
the iris and the lower lid. Exposure of the 
sclera in this position was noted early by 
Basedow and Stelhvag; but the cases in 
question were advanced, and it is not gen- 
erally known that careful examination 


Snellen/Donders (1871), Riesman* (1916) : show the presence of this feature 

Bruit over eyeball. ‘ ver}^ early in the course of the disease, as 

c. Signs due to ex-aphthabnos soon, if not sooner, than the Dalrymple 

Basedow (18^) ; Lacrimation ; conjunctivitis ; sign. 

lonSLTteStf; 'SrllioT'Sbg ■ 

to panopHtHalmi tls. ^ that when the head is held natix- 

: Epipbora. - rally erect and the eyes are directed hori- 

a) . Corneal insensibility. zontally forward the lower lid just meets 

^0 
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the lower margin of the iris, no sclera 
being visible between tliem. In thyro- 
toxicosis, this relationship is disturbed al- 
most at once, owing to the combined effect 
of proptosis and lower-lid retraction (fig. 
10). Exophthalmos by itself will produce 
this phenomenon very early, as was 
pointed out by Pochin (1938), but in ex- 
ophthalmic goiter it is probable that its 
appearance is facilitated b)'^ a slight de- 
gree of lower-lid retraction which, how- 
e\'er, is never marked owing to early rais- 


hcad be held correctly. In general, this 
will be obtained by ensuring that a line 
drawn from the roof of the auditory 
meatus to the lower orbital margin is hori- 
zontal, but in practice visual appraisement 
will suffice. A slight degree of forward 
tilt of the head or upward movement of 
the ej'es will create a false white line while 
the reverse movements will tend to mask 
its presence in tliyrotoxicosis. How neces- 
sary the correct stance is may be gauged 
from the frequency with which von 



Figs. 10 and 11 (Mulvany). Early case of thyrotoxicosis. Fig. 10, showing appearance of 
lower scleral rim. Fig. 11, showing masking of lower scleral-rim phenomenon by raising of the 
level of the palpebral fissure occasioned by retraction of upper lid. 


ing of the level of the palpebral fissure by 
retraction of the upper lid. The impor- 
tance of this sign lies in the fact that it is 
clinically demonstrable before the exoph- 
thalmos is measurable and that it is pres- 
ent in about 75 percent of early cases ; in- 
, deed, in the younger type of patient with 
the diffusely hyperplastic gland, it is al- 
most universally perceptible and can be of 
particular aid to diagnosis in deciding be- 
tween an anxiety state and early thyro- 
toxicosis when estimation of the basal- 
metabolism may not be available and other 
features .are equivocal. As mentioned 
above, however, the sign may be obscured 
at an early stage by the raising of the level 
of the palpebral fissure, which causes the 
lower lid once more to approximate to the 
margin of the iris (fig. 11). As the prop- 
tosis progresses, the white line reappears. 

In examining for the test, it is impor- 
tant to bear in mind two points ; (1) The 
test is delicate and it is essential that the 


Graefe’s sign is illustrated with the head 
in a position of badward tilt and the eyes 
directed downward. Under these condi- 
tions, normal people may show von 
Graefe’s sign. (2) A small percentage of 
persons,' between 8 percent and 10 per- 
cent, normally show a lower scleral rim 
when the conditions of the test are prop- 
erly observed. In certain instances tliis is. 
familial ; in others it may be due to orbital 
shallowness, to a slight increase of orbital 
fat, or to some peculiarity in the confor- 
mation of the lower lid; while in a num- 
ber of middle-aged men a very slight de- 
gree of. unilateral and less commonly bi- 
lateral proptosis will tend to appear sppn- 
taneously. In a doubtful case, therefore, 
its significance should be assessed in rela- 
tion to the position of the upper lid, which 
normally lies somewhere near the mid- 
point between the pupil and the top of the 
iris. In thyrotoxicosis, when exophthal- 
mos is present, the upper lid is retracted ; 
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hence the combination of lower scleral 
rim and upper-lid retraction is highly 
significant. 

2. Thyrotoxic oculomotor palsies. 

An indication of the process responsible 
for the appearance of the ocular palsies 
will have been gauged from the prelimi- 
nary remarks on the mechanism of the ex- 
ophthalmos in relation to thyrotoxic my- 
asthenia and hypotonia. From the slight 
or moderate degree of weakness of the 
voluntary eye muscles which is a constant 
accompaniment of thyrotoxic exophthal- 
mos to a palsy in one or other of them is a 
step of _no great difficulty to follow, de- 
- pending, no doubt, on an irregular distri- 
bution of the muscle weakness. 

The thyrotoxic ophthalmoplegias bear 
many features in common with the eye 
palsies of myasthenia gravis, the points of 
greatest resemblance being the distribu- 
tion — ^which may be limited to one or two 
muscles or more widespread, being asso- 
- ciated with palsies of the other motor cra- 
nial nerves — and the tendency to improve- 
ment after rest or following an injection 
of prostigmine. Points of contrast are 
found in the early progression of an af- 
fected eye muscle to complete paralysis 
and the less characteristic response to 
prostigmine, a distinction probably con- 
nected with the associated neuromuscular 
degeneration. Nevertheless, brilliant ex- 
ceptions occur. Fraser (1937) records a 
good response to prostigmine in a patient 
with bilateral ophthalmoplegia involving 
several muscles of about 12 years’ stand- 
ing, and Zondek (1938) describes a case 
of complete immobility of the eyeballs and 
generalized weakness in which most of the 
eye movements were restored after a 
single injection of 0^5 mg. of the drug 
(fig. 12). Improvement of this type, how- 
ever, is rare and together with the myas- 
ffienic reaction is more likely to be found 
in the severe and rapidly progressing case. 


HYPERTHYROIDISM. I 

As a rule, the thyrotoxic ophUialmo- 
ple^a is ushered in by ptosis or a diplo- 
pia, tiie latter being of a more stable char- 
acter than that accompanying myasthenia 
gravis. The process may be limited to one 
muscle, in which case the levator palpe- 
brae or, as noted respectively, by Moebius 
and Ballet, the internal and external recti. 



Fig. 12 (JIulvany). Thj'rotoxic ophthalmo- 
plegia. Complete loss of ocular movement re- 
stored by prostigmine. Generalized myasthenia 
was also present (Zondek, 1938), 

In the case of multiple lesions, bilateral 
ptosis with loss of lateral or vertical rota- 
tion is common, but numerous combina- • 
tions are achieved although seldom with- 
out weakness in most of tlie other eye 
muscles. Total ophthalmople^a may oc- 
cur without a preliminary strabismus but 
is often associated with a disturbance of- 
the cranial motor nerves and some degree 
of generalized ni}'n.sthenia. Its course 
tends to be rapid, so tliat thyroidectomy 
should not be delayed. 

In assessing the relative frequency of 
the various ocular palsies, not a great deal 
of help is derived from the literature, ow- 
ing to the. inclusion of instances of loss of • 
eye movement accompanying the thyro- 
trophic type of exophthalmos. In this va- 
riety, the restriction of ocular movement 
is partly niechanical and occurs quite in- 
dependently of any associated hyper- 
thyroidism. It is almost exclusively in 
' the direction of elevation in the ihitial 
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phase. ■ Hence the impression has been 
gathered that paralysis of tlie superior- 
rectus muscle is the most frequent lesion 
in a thyrotoxic ophthalmoplegia when it 
is actually one of the less common. Loss 
of eye movement in thyrotrophic exoph- 
thalmos, however, not infrequently pro- 
ceeds to total immobility, but the myas- 
thenic reaction is never present nor is 
there the slightest response to prostigmine, 
which, indeed, is quite precluded by the 



Fig. 13 (Mulvany). End result of infected 
corneal ulceration following spontaneaus sub- 
sidence of disease without thyroidectomy (Jes- 
sop, 1896). 

nature of the pathologic process in the 
eye muscles. At this stage the differential 
diagnosis is straightforward, and it is of 
practical importance to the patient that 
this circumstance be recognized, for the 
success of Naffziger’s orbital decompres- 
sion in thyrotrophic exophthalmos has led 
to the operation’s being performed need- 
lessly in thyrotoxic ophthalmoplegia. The 
writer is aware that this procedure was 
carried out in 1938 on two patients suf- 
fering from advanced proptosis due to 
thyrotoxicosis — ^with a fatal issue in both, 
one succumbing from thyroid crisis and 
the other from auricular fibrillation. At 
operation, nothing was found in the orbits 
to account for the exophthalmos and 


autopsy in one patient confirmed the op- 
eration findings. 

3. Corneal ulceration. A few re- 
marks concerning this complication may 
be of interest on account of tlie difference 
of opinion regarding the advisability of 
lid suture as part of the local treatment. 
The controversy is old and as long ago as 
1896 formed the subject of discussion at 
a meeting of the Ophthalmological So- 
ciety when no definite conclusions were 
attained. Tlie origin of the disagreement 
appears to have been derived from a fail- 
ure to distinguish between the ulceration 
occurring in Graves’s disease and that of 
thyrotrophic exophthalmos. The causa- 
tive factors leading to ulceration in these 
two varieties are different ' and require 
special methods of treatment. Corneal 
ulceration in thyrotoxicosis has never 
been common and today is still less fre- 
quent, owing to early diagnosis and treat- 
ment. When present it is generally of a 
superficial character which may persist 
with intervals of healing for many years 
in the absence of treatment to the th)'Toid 
gland. Little inconvenience may be caused 
in these cases unless secondary infection 
supervenes, when the condition may pro- 
ceed to a panophthalmitis as it did in one 
of Basedow’s cases. Spontaneous healing, 
however, without thyroidectomy is possi- 
ble even in the most severe type (fig. 13). 
Usually the ulceration develops slowly 
but in certain severely toxic instances may 
appear rapidly and go on to perforation 
comparatively early. 

The course and treatment of this com- 
plication differs little from that of ulcera- 
tion due to more common causes. Thy- 
roidectomy constitutes the 'first essential 
but may be combined with lid suture if 
the circumstances warrant it. This latter 
measure may be employed for all degrees 
of thyrotoxic ulceration when nonin- 
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fecled, for the tension between the lids acter of the morbid process. Hence dis- 
and the globe is not severe and palpebral aster is the common sequel to treatment ot 
spasm can be relieved by section of the this type of ulceration by hd suture, and it 
tissue containing the unstriped muscle at should be recognized that the sole means 
its point of attachment to the tarsal plates, of saving the eye at this stage, as advo- 
The onset of infection and chemosis ten- cated by Naffziger, lies in orbital decom- 
ders the problem more serious, owing to pression. 
increasing surface tension. Relief of the 

pressure becomes necessary and may be 4. Treatment of thyrotoxic exoph- 
accomplished by free tarsorrhaphy, by ex- thalmos. Apart from local measures di- 
cision of portions of the chemosed con- reeled to effects resulting from exposure, 
junctiva, and by a paracentesis if com- treatment obviously will be directed to, 
plicated by hypopyon and a rising intra- relief of the general condition, although 
ocular pressure. Approximation of the regression of the proptosis following may 
lids should be effected on a broad con- be slight or even absent. The reason for 
tact, aided if necessary by intermarginal this anomaly is fourfold : first, the 
splitting, as suggested by Priestley Smith stretching of the degenerated voluntarv' 
(1913), but a small gap^should be left at muscles has led to pennanent lengthening 
each canthus for drainage. In this way of their fibers; second, retraction of the 
relief from pressure and exposure to- tissues lying between the lids and the re- 
gether with rest may be successful. Less gion of the equator of tlie eye has oc- 
thorough methods may be unsuccessful curred and tends to persist ; third, the ex- 
. even when supplemented by thyroidecto- tensive morbid process involving the 
my, and instances of failure have been neuromuscular mechanism impedes the 
recorded, one or both eyes having been early return of normal tone and conse- 
lost before the beneficjal effect of the quent ability of the muscle to retract ; and. 
thyroid operation could be appreciated. It lastly, with the fall in the basal metabo- 
• is of interest to recall in this connection lism, the retrobulbar space fills up with a 
that after enucleation of the globe the more solid type of fat. The best chance 
orbital muscles were found to be atro- of improving the exophthalmos after op- 
phied and no excess of exuberant tissue eration consists in aiding the retraction of 
■was seen, a finding previously emphasized the extraocular muscles during the early 
as being the constant accompaniment of period of restoration of tone. This may 
t yrotoxicosis. be obtained by pressure on the globes sus- 

h thjnotrophic exophthalmos, the tained during sleep and for as many hours 
pro em is gravely altered by the fact that during the day as possible. After a few 
t e proptosis is produced by an irresistible weeks the measure may be discontinued 
increase of the intraorbitai pressure which as the maximum -improvement will then 
IS countered by an equally forceful oppo- have taken place. 

sitiori from the edematous lids. The ten- In cases of severe and persistent ex- 

sion etiveen the lids and the surface of ophthalmos, the effect can be minimized 
e cornea may be enormous and quickly by a narrowing of the palpebral fissure, 
ea s to chemosis and perforation. It fol- This can be achieved by a tarsorrhaphy 
ows therefore that hd suture here, how- uniting the lids in the outer fourth or fifth 

ever cleverly aided by tarsorrhaphy, will of their extent The maneuver has the 

erve only to aggravate the vicious char- merit of simplicity and is capable of re- 
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versibility should . this be desirable. An 
alternate measure, particularly when lid 
retraction is marked, consists of a plastic 
operation of the type devised by Gold- 
stein (1934), which has tlie effect of veil- 
ing the proptosis witliout producing a 
ptosis. A similar result has been obtained 
by a cervical sympatliectomy, but tlie out- 
come of the operation is xmcertain and 
disappointing. It is advisable, tlierefore, 
first to assess its possible value by ex- 


amining the effects of local anesthesia of 
the lower cervical ganglion. Undoubted- 
ly, the first measure is the one of choice. 
Concerning the treatment of the ocular 
palsies, when improvement has failed to 
follow a thyroidectomy, this should con- 
sist of the usual methods of advance- 
ment and recession of tlie affected tendons 
after an appropriate interval to allow of 
recovery of muscle tone'has passed. 

(Pari II zvill appear in the next issue.) 


SUGAR CONTENT OF CATARACTOUS HUMAN LENSES* 

Peter W. Salit, Pii.D. 
loiva City, lozva 


Investigators have been interested in 
the sugar content of the crystalline lens 
for a long time — that is, since 1854, ac- 
cording to Lottrup-Andersen^ — ^but their 
investigations were of only qualitative 
nature up to 1927, when Lottrup-Ander- 
sen for the first time made quantitative 
determinations. This author discusses 
some 33 references, only half of which 
reported sugar in the crystalline lens ; all 
others failed to detect any sugar whatso- 
ever. Lottrup-Andersen, using the mod- 
ern Bang-Hagedorn micro-method, not 
only proved with certainty the presence 
of sugar in both normal and cataractous 
human lenses, but also showed wide varia- 
tions in the sugar content between indi- . 
vidual lenses of the same type as well as 
between groups of different kinds of 
lenses — ^that is, cataracts of the more com- 
mon type, diabetic cataracts, and normal 
lenses. Their average sugar values were 
46.3, 82.0, and 60.0 mg. percent, respec- 
tively. The analyses, however, were car- 
ried out on a rather small number of 
lenses — that is, 22, 3, and 5 lenses, re- 
spectively — and no attempt was made to 

*From the Department of Ophthalmology, 
College of Medicine, State University of Iowa. 


make comparisons between incipient, in- 
tumescent, and mature cataracts, on the. 
one hand, and tlie different stages of 
sclerosis on the other as well as to com- 
pare the results on the basis of age. The 
average age of patients from whom nor- 
mal lenses were obtained was considerably 
lower than that of the cataract patients, 
and this difference in age may have had 
something to do with the stated difference 
between the respective sugar values. - 

The present study was undertaken 
to supplement Lottrup- Andersen’s work 
along the suggested lines. 

The sugar was determined by a modifi- 
cation of Gibson’s* colorimetric method 
for finger-tip blood sugar. Since by this 
modified procedure .very stnall quantities 
of sugar can be accurately and rapidly 
estimated in any kind of solid animal tis- 
sue that gives clear supernatant fluid after 
the precipitation of the protein, it is given 
here in detail. 

All the reagents were prepared as de- 
scribed in Gibson’s method. After the lens 
was weighed on . a small piece of filter 
paper, it was transferred, together with 
the filter paper, to a thick-walled l5-c.c. 
centrifuge tube. To this 'ver'" Added 3 c.c. 
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of a freshly prepared mixture of the 1.25- 
percent sodium tungstate solution and the 
two-thirds N sulfuric acid in the propor- 
tion of 7 to 1, this proportion being more 
effective in precipitating the lens protein 
than Gibson's 5 to 1. The lens was re- 
moved from the filter paper into the tip of 
the tube by means of a blunt glass stirring 
rod and macerated and dispersed as finely 
as possible. Then the filter paper was 
treated in the same way and intermixed 
with the lens particles. The tube was 
' stoppered and centrifuged at the rate of 


s X T a« 7 = "’S' 

or ^ ^ gly = sug^r per lens. In 

these formulas, 15 = the color reading of 
the standard, 0.08 = mg. sugar in 2 c.c. of 
standard, S = the color reading of the 
sample, W = weight of sample in grams, 
and 0.667 = two thirds of sample. 

In all, 191 senile cataractous lenses, ex- 
tracted by the intracapsular method, were 
analyzed. The results are arranged ac- 
cording to stage of cataract (table 1), 


TABLE 1 

Minimum >iaximum, and average sugar values of cataractous lenses according to 
’ stage of development 


Stage of 
Cataract 

No. 

of 

Lenses 

Age of 
Pa- 
tient 

Duration 

years 

Weight 

gm. 

Mg. per Lens 

Mg. % in 
Lens 

Mg. % in 
Blood 

Incipient 

118 

40-87 

0.5-20.0 

0.1180-0.3055 

0.022-0.176 

10.4-58.0 

44-297 

Average 


70.7 

2.3 

0.2061 

0.085 (0.084)* 

40.1 (39.5)* 

131 (130)* 

Intumescent 

32 

43-84 

0.5-10 .0 

0.1256-0.2775 

0.034-0.310 

23 .4-95.2 

51-200 

Average 


70.1 

2.8 

0.2089 

0.096 (0,076)* 

47.1 (42.2)* 

138 (121)* 

Mature 

41 

51-86 

0.7-12.0 

,0.1236-0.2300 

0.033-0.191 

18.4-84.3 

72-221 

Average 


72.2 

2.9 

0.1807 

0.073 (0.065)* 

37.1 (35.1)* 

130 (127)* 


* Diabetics excluded: Incip. 1 diab,, 0.85 percent; Intum. 4 diab., 12.5 percent; Mat. 1 diab., 2.4 
percent. 


3,500 r.p .m. for approximately 10 min- 
utes. The supernatant fluid was decanted 
'mtd a 15-c.c. centrifuge tube, and 2 c.c. 
were used (in a Folin-Wu sugar tube) 
for analysis. In another tube 2 c.c. of the 
0.004-percent sugar solution were used 
as standard. To each tube were added 2 
C.C. of the alkaline copper tartrate reagent, 
and the contents were well mixed. The 
tubes were heated for, six minutes in boil- 
ing water. After cooling under tap, 2 c.c. 
of the arseno-phosphotungstic acid re- 
agent were added to each tube, and the 
contents were well mixed. Both sample 
and standard were diluted to 10 c.c. and 
mixed by inverting the tubes several 
times, after which their colors were com- 
pared in the colorimeter. For calculation 
the following formulas were used ; 


stage of sclerosis (table 2), and age of 
the'patient (tabled). 

The average duration of failing vision 
varies from 2.3 years for incipient cata- 
racts to 2.8 years for intumescent and 3.9 
years for mature cataracts. 

The average weight of the lens in- 
creases from 0.2061 gm. in incipient cata- 
racts to 0.2089 gm. in intumescent cata- 
racts, then decreases to 0.1807 gm. in ma- 
ture cataracts. 

The ,191 cataracts included six lenses 
from diabetics, one of which was incipi- 
ent, four intumescent, and one mature. In 
terms of percentage they constitute 0.85, 
12.5, and 2.4 percent of the total numbers 
(118, 32, 41) of the three groups of 
lenses, respectively. The sugar values’ in 
parentheses (see tables), marked with an 
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asterisk, represent averages exclusive of 
diabetics. 

The absolute sugar values, or milli- 
grams per lens, including diabetics, are 
0.085, 0.096, 0.073 mg. for incipient, in- 
tumescent, and mature cataracts, respec- 
tively; with diabetics excluded, they arc 
0.084, 0.076, and 0.065 mg. In terms of 
milligrams percent, they are 40.1, 47.1, 
37.1, and 39.5, 42.2, and 35.1, respectively. 
Thus in terms of milligrams percent there 
is a considerable increase in the sugar 
content in intumescent and some decrease 


the lens only simultaneously. On the other 
hand, the fact that 12.5 percent of the 
intumescent cataracts come from diabetics 
(as against 0.85 and 2.4 percent for in- 
cipient and mature cataracts) , shows a 
rather intimate connection between in- 
tumescence and diabetes, and it is reason- 
able to assume that diabetes may have 
soniething to do with the causation of in- 
tumescence and not vice versa. This as- 
sumption is strongl}'^ supported by the fact 
that the average sugar value (42.2 mg- 
percent) of intumescent cataract, cxclu- 


TABLE 2 

Minimum, maximum, and aveiuvge sugar values of sclerosed lenses according to 

STAGE OF DEVELOPMENT 


Stage of 
Sclerosis 

No. 

of 

Lenses 

Age of 
Pa- 
tient 

Duration 

years 

Weight 

gm. 

Mg. per Lens 

Mr. % in 
Lens 

Mr. % in 
Blood 

0 and + 

14 

43-78 

0. 5-4.0 

0.1700-0.2424 

0.037-0.176 

20.9-113.4 

87-192 

Average 


66.0 

1.8' 

0.2074 

0.083 

40.5 

134 ' 

+ + 

27 

51-85 

0.5-20.0 

0.1538-0.3055 

0.046-0.158 

27.8-63.8 

78-297 

Average 


68.2 

2.6 

0.2068 

0.091 

43.0 

130 

+ + + 

51 

48-85 

0.5-12.0 

0.1586-0.2848 

0.050-0.153 

10:4-56.0 

51-253 

Average 


71.3 

2.1 

0.2127 

0.089 (0.084)* 

41,5 (39.2)* 

128 (125)* 

+ + + + 

99 

40-87 

0.5-10.0 

0.1180-0.2775 

0.022-0.191 

11.2-95.2 

44-221 

Average 


72.1 

2.9 

0.1825 

0.069 (0.061)* 

41.2 (38.5)* 

134 (129) 


* Diabetics excluded; ,-f -[-“t- 2 diab., 3.9 percent; -b-t--!--!- 4 diab. 4.0 percent. 


in mature cataracts as compared with in- 
cipient cataracts. The question arises ; Is 
•intumescence the cause of the increase in 
the sugar content, or is the latter a con- 
tributing factor to intumescence? It may 
be reasoned that, since intumescent cata- 
racts contain much more water than other 
cataracts, they must have greater solvent 
capacities for sugar. There is about twice 
as much sugar in the surrounding aqueous 
and vitreous humors as in the normal 
lens, and the tendency of the sugar mole- 
cules is to move from a solution of a 
higher to one of a lower concentration. 
This should be the case provided the extra 
solvent is already present in the lens. 
However, both the water and the sugar 
must come from outside, and can enter 


sive of diabetics, is also significantly 
higher than that of incipient cataracts 
(39.5 mg. percent) exclusive of diabetics. 
A part of the sugar in the tissue is sup- 
posedly in combination with the pro- 
tein®’ *’ ®’ ® and not in solution. On the 
disintegration of the tissue, as in autoly- 
sis, the sugar may be released in a soluble 
form and thus act as the attracting me- 
dium for water. The intumescent cataracts 
therefore are, on the whole, more or less 
intimately connected with disturbances in 
sugar metabolism. 

The average blood-sugar yalues are 
nearly the same for patients with incipi- 
ent, intumescent, and mature cataracts — 
that is, 131, 138, and 130 mg. percent, 
inclusive of diabetics, and 130, 121, and 
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127 mg. percent, exclusive of diabetics, 
respectively. 

wiien the lenses, inclusive of diabetics, 
are arranged according to stage of sclero- 
sis (table 2), no significant variations 
occur in the sugar content; the average 
values vary somewhat irregularly between 
41.2 and 43.0 mg. percent. Exclusive of 
diabetics, a tendency toward lower sugar 
values during the last two stages of sclero- 
sis ( + + +, -f + + + ) is, however, indi- 
cated, the average values for these last 
two groups being 39.2 and 38.5 mg. per- 

TABLE 3 


Minimum, maximum, and average sugar values of cataractous lenses according to age 


Decade 

No. 

of 

Lenses 

Age of 
Pa- 
tient 

Duration 

years 

Weight 

gm. 

Mg, per Lens 

Mg. % in 
Lens 

Mg. % in 
Blood 

4th and 5th 

18 

52.5 

1.0- 7.0 

0.1380-0.2481 

0.043-0.131 

27.0-61.1 , 

74-150 

Average 



3.3 

0.1802 

0.080 (0.074)* 

45.9 (40.0)* 

113 (112)* 

6th 

46 

65.2 

0.5-12.0 

0.1445-0.2762 

0.022-0.240 

10.4-104.0 

78-253 

Average 



2.1 

0.1994 

0.081 

39.7 

127 

7th 

107 

74.2 

0.5-20.0 

0.1180-0.2848 

0.037-0.191 

18.4-84.3 

44-297 

Average 



2.6 

0.2042 

0,088 (0.082)* 

42.9 (39.7)* 

131 (126)* 

Sth 

20 

83.0 

1.0-10.0 

0.1631-0.3055 

0.044-0.141 

23.4-50.0 

84-217 

Average 



3.6 

0.2045 

0.073 

36.2 

145 


* Diabetics e.\cluded: 4th and 5th 2 diab., 11. i percent; 7th 4 diab., 3.8 percent. 


and ^ 5th, the 6th, and the 7th decades, 
vaiying from 0.080 to 0.088 mg. per lens, 
but in the 8th decade the value drops to 
0.073 mg. No significant variations occur 
in the average values exclusive of dia- 
betics. On the basis of percentage, the 
values, inclusive of diabetics, decrease 
from 45.9 mg. percent in the 4tii and 5th 
decades to 39.7 mg. percent in the 6th de- 
cade, to 42.9 percent in the 7th decade, 
and to 36.2 mg, percent in the 8th 
decade. Exclusive of diabetics, they de- 
crease from 40.0 mg. percent to 39.7, 39.7, 


cent as compared with 40.5 and 43.0 mg. 
percent for the first two groups, respec- 
tively. There are no significant variations 
in the sugar content of the blood inclusive 
or exclusive of diabetics, which fact 
should be attributed to the relatively small 
number of diabetics. 

In table 3 the results are arranged ac- 
cording to age. The average duration of 
failing vision varies rather irregularly 
from 2.1 to 3.6 years. The average weight 
of the lens increases uniformly from 
0.1802 gra. in the 4th and 5th decades* to 
0.1994 gm. in the 6th decade, to 0,2042 
gm. in the 7th decade, and to 0.2045 in 
the 8th decade. The absolute sugar values 
are nearly the same for the 4th 


on decades were combinet 

on account of the small number o£ lenses. 


and 36.2 mg. percent, respectively. On 
the other hand, blood-sugar values, ex- 
clusive of diabetics, show an opposite 
tendency, increasing from 113 mg. per- 
cent in the 4th and 5th decades to 127 mg. 
percent in the 6th decade, to 131 mg. per- 
cent in the 7th decade, and to 145 mg. 
percent in the 8th decade. The same gen- 
eral tendency prevails with the values 
exclusive of diabetics ; that is, an increase 
from 112 mg. percent to 127, 126, and 
145 mg. percent, respectively. 

The absolute sugar values of the six 
cataracts from diabetics vary from .0.128 
to 0.310 mg. per lens, with an average of 
0.226 mg. The relative values vary from 
58.0 to 136.4 mg. percent, with an average 
of 103.1 mg. percent. These values are 
approximately the same as those far nor- 
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nial blood. The blood-sugar values of the 
diabetics vary from 96 to 281 mg. percent, 
with an average of 217 mg. percent. 

Summary 

In all, 191 senile cataractous lenses, ex- 
tracted by the intracapsular method, were 
anal)'^zed for their sugar content. Signifi- 
cantly, only 0.85 percent of the incipient, 
2.4 percent of the mature, but 12.5 percent 
of the intumescent cataracts came from 
diabetics. Inclusive of diabetics, the aver- 
age sugar value increases from 40.1 mg. 
percent in incipient cataracts to 47.1 mg. 
percent in intumescent cataracts, then de- 
creases to 37.1 mg. percent in mature 
cataracts. Exclusive of diabetics, the 


value increases from 39.5 mg. percent to 
42.2 mg. percent, then decreases to 35.1 
mg. percent respectively. The average 
sugar value of the six cataracts from dia- 
betics is 103.1 mg. percent. The intumes- 
cenl cataract is therefore intimately asso- 
ciated with general disturbances in sugar 
metabolism. 

The average sugar value of the ciy^stal- 
line lens, exclusive of diabetics, decreases 
rather uniformly with age from 40.0 mg. 
percent in the 4th and 5lh decades to 36.2 
mg. percent in the 8th decade. On the 
other hand, that of the blood increases 
from 112 mg. percent to 145 mg. percent, 
respectively. 
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pneumo-encephalogele; secondary to a puncture 

. WOUND OF THE LID* 

Howard Slaughter, M.D., and B. Y. Alvis, M.D, 

Saint'Loiiis 10 

A case of pneumo-encephalocele is pre- mild rhinitis on the right and the follow- 
. seated in which a brain abscess containing ing findings in the right e)"e. 
gas was suspected, secondary to a punc- Ocular examination. The eye Avas 
ture wound of the upper lid. swollen shut AA'ith a red, prominent, 

C. M. A,, a white girl, aged three years, Avarm, upper lid. A small scar AA'as 
entered Children’s Hospital on April 6, seen in the upper lid just lateral to the 
1943, with the'following history and find- middle of the lid. Very little reaction AA'as 
ings; present in the loAA'er lid. The eye could 

On the evening of March 23, 1943, the be opened AA'ith effort. The conjunctiva 
patient fell Avhile carrying a pencil. She AA'as negative, except for edema above, 
cried a good deal, but the mother noticed The globe moA'ed freely, but Avas dis- 
no injury to the child. The next morning placed doAA'n and out. There AA'as minimal 
the right eye was SAVollen shut. The. pa- proptosis. The pupil reacted to light. The 
• tient was seen by a local doctor, Avho gave patient was unable to elevate the globe, 
some local therapy. In tAvo to three days A diagnosis of orbital cellulitis was 
the entire right side of her face was made, and the patient AA'as put on a ther- 
' SAA'ollen. The patient Avas given a sulfa apy of sulfadiazine in adequate doses, 
drug (dosage unknoAvn) for five days, tetanus antitoxin 1,500 units (none given 
^ as the result of Avhich the condition im- previously), nose drops, and heat to the 
proved; she played and ate Avell, and the right eye. 

SAvelling subsided. On April 3, 1943 (10 Course. The patient Avas giA'Cn special - 
da3's after the injury) the eye again be- consideration upon examination for signs 
came SAvoUen, the patient became drov&^sy. and symptoms of tetanus and caA'ernous- 
The sulfa drug Avas again administered, sinus thrombosis. She received a full 
but -the child remained drowsy for the course of tetanus toxoid initialed April 
next three days, taking very little food or 7, 1943. Cultures from the nose made on 
Avater from April 3, 1943, until her ad- that date shoAved Staphylococcus aureus. 

Children’s Hospital on April 6, The blood culture Avas negath'e on tAvo 
' _ _ occasions. The child continued to run a 

lysical examination. The child’s tern- septic temperature (elcA'ated to 103° to 
^^C5°F. ; her pulse rate 104° in the afternoon) for the next feAV 
, respiration 24. The Avhite-blood-cell days. On April 9, 1943, the reaction in 
3^0"^ nnn^^ 11,750; red blood cells, the lid seemed to become localized and 
’ y," ' _^i'^nalysis negative. Avith the patient under general anesthesia 

. appeared toxic and was the area Avas aspirated. About 3 c.c. of a 

adei'o^ ' th heavy yellowish-gray pus was obtained, 

inatin^^ ^ physical exam- On culture this aspirated material grerv 

— essentially negative but for a Staphylococcus aureus ; but there Avas no 

♦From the Department of Ophthalmologj' anaerobic hulture. 

atid of Medicine’ The upper lid Avas then incised at the' 

Osa, Joh.,0. ^ ophthalmoscopic examination 

617 • 
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under general anesthesia revealed only 
hyperemia of the disc of the right eye. 

The patient received fluids subcuta- 
neously and intravenously, and was given 
a blood transfusion on April 12, 1943, 
because of a low hemoglobin percentage. 
Also on this day a second pointing area 
was incised below the previous drainage 
site; no anesthesia was used. There was 
found to be an unusually large collection 
of pus under the orbital rim. When a 
hemostat was used to rupture and drain 



Figs. 1 and 2 (Slaughter and Alvis). X-ray 
Position: head resting on the left side (April 
side (May 13, 1943). 

this area through the original drainage 
site, pus under pressure was obtained fol- 
lowed by gas. It was noted that the usual 
smell of Clostridium welchii was not pres- 
ent. X-ray films of the right orbit were 
then taken. A cavity partially filled with 
gas (fig. 1) was discovered and a diag- 
nosis- of brain abscess containing gas in 
the' right frontal lobe just overlying the 
orbital plate was made. The eye improved, 
drainage decreased and finally stopped. 
On April 18, 1943, the fundus of the right 
eye was described as follows : Margins of 
the disc are indistinct, with some edema 


of the disc; the blood vessels are dilated, 
tortuous, and pushed centrally at the disc. 

Left eye : Margins of tlie disc are 
fuzzy; the veins show minimal dilation; 
neither hemorrhages nor exudates are 
seen in either eye. 

The patient was unable to look up and 
had pain in the right eye if she made the 
attempt. 

Thereafter improvement was marked. 
The administration of the sulfa drug was 
stopped, and the temperature was normal 



studies in a case of pneumo-encephalocele. Fig. 1, 
12, 1943). Fig. 2, Position: head resting on left 


on April 18, 1943. The fundoscopic ex- 
amination was repeated on April 25, 1943. 
It showed only indistinct disc margins in 
the right eye. The eye continued to be 
displaced down and out, with the action . 
of the superior rectus absent. 

X-ray films of the head were checked 
twice weekly and the amount of the gas 
in the cavity and the size of the cavity 
were seen to decrease gradually. On May 
13, 1943, no air was observable (fig* 2). 
The fundi were negative. The blood count 
gradually returned to normal. The func- 
tion of the superior rectus returned. 
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The neurosurgical service was not con- 
vinced that the lesion had been a brain 
abscess and discharged the patient with 
the following diagnoses: 1. Puncture 
wound of the roof of the right orbit. 2, 
Pneumo-encephalocele' (traumatic) . 3, 

Brain abscess suspect. 

Discussion 

The absence of neurologic signs in this 
case brings out the well-known fact that 
the frontal lobe is the “silent area” of the 
brain and emphasizes the tolerance this 
area has for trauma. This is especially 
~ true of that portion of the lobe opposite 
Broca’s area. 

The -presence of gas could be accounted 
for in three ways : 

1. Air introduced into the wound at 
the time of the injury. This is hard to 

■ suppose in that the volume of air was so 
great. 

2. The air could have been forced into 
the frontal lobe along a channel from the 
paranasal sinuses, which the instrument 
penetrated'on its way into cortical tissue; 
but X-ray studies showed no frontal nor 
ethmoid sinuses on that side. The locali- 
zation of the puncture wound was lateral 
to the midline; that is, away from the 
sinus area. 

3. Gas accumulating from gas-forming 
bacilli in the frontal lobe. The gas infec- 
tion could have been established in one 
of the following ways; implantation di- 
rectly into cortical tissue by the penetrat- 
ing instrument, or extension from adja- 
cent tissue along blood vessels, or directly 
through barriers. If the extension was by 
tissue spread, more superficial infection 
should have been observabje. Grant, ^ in 
his review of brain abscess, states that 
an abscess rarely occurs unless the dura 
is penetrated. Later he states a brain ab- 
scess forms relatively rapidly after pene- 
trating injury. The abscess here was well 


established 20 days after injury, when X- 
ray evidence was obtained of the abscess. 
It was undoubtedly formed earlier, as 
compared to the time element in Tuffier's 
and Guillian’s^ scries. 

The most logical reason for the pres- 
ence of air in the frontal lobe is that it 
was -inoculated by direct implantation, 
the bacillus having been introduced with 
the pencil. Thus a colony of the organisms 
could have been planted deep in cortical 
material or an infected tract left to the 
gas-containing cavit)'’ communicating with 
the skin surface. 

In Bagley’s® review of brain abscess 
containing gas where cultures were ob- 
tained, the causative agent was Clostrid- 
ium aerogenes capsulatum. However-, in 
the majority of his cases only clinical 
evidence of gas-forming bacillus infec- 
tion was obtained, which was also the 
situation in this case. Gas was obtained 
from the lid wound on one occasion, al- 
though the lid had been opened three days 
previously and was reopened daily. This 
would indicate the formation of gas in 
the orbital tissue, or else the gas passed 
down a patent tract from the gas-contain- 
ing area to drain on the skin surface. The 
odor and consistence of the drainage ma- 
terial would not suggest a gas-forming 
bacillus infection, however. 

The localization of this abscess by X- 
ray examination would place it below the 
cortex, or starting there and thinning the 
cortex over it (fig. 1). Atkinson^ states 
that a brain abscess forms just below the 
cortex in the fiat sheet of white matter, 
which is a relatively avascular zone. In 
the case of a penetrating wound the tract 
is cut off from the underlying abscess by 
the cortex with its relatively good blood 
supply. The possibility, however, of a 
communicating channel or tract between 
abscess and the drainage incision must 
be considered. The fact that gas' was seen 
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coming, from the wound on one occasion 
only, and that the amount of drainage of 
purulent material was out of proportion 
to the apparent lid involvement would 
seem to establish the existence of a tract 
which could have been cut off later in the 
course of the disease. 

Symptoms in this case were minimal, 
the ocular signs of brain abscess present 
here were only minimal blurring of the 
■ disc margins and some venous engorge- 
ment in the right eye. Benedict" states that 
this is infrequent and does not always 
occur on the side of the lesion. Other 
ocular signs of frontal-lobe abscess — 
such as, swelling of the lids, chemosis of 
the conjunctiva, pain about the eye, 
exophthalmos — were of no value here as 
the orbital infection complicated the pic- 


ture. There was no abducens paresis. 
Visual fields were not taken, for the 
patient could not cooperate. 

Summary 

This case of pneumo-encephalocele, dis- 
covered only by radiographic studies, in- 
dicates the possibilities of deeper injuries 
following puncture wounds of the orbital 
region. This marks the orbital plate as a 
particularly vulnerable area. The origin 
of the gas within the cranial vault is 
questionable, but could be answered by 
gas-forming organisms planted in cortical 
tissue tlirough the orbital plate by the 
pencil on which the child fell. The rapid 
recovery and lack of symptoms were out- 
standing features of this case. 

6i0 South Khigshighuray. 
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OPHTHALMOPLEGIA AND RETINAL DEGENERATION 
' Ruth I. Barnard, M.D.,* and Roy O. Scholz, M.D.t 

Baltimore, Maryland 


A number of authors have reported 
diverse neurologic changes associated 
with various forms of retinal degenera- 
tion. This association is most frequently 
seen in cases of cerebromacular degener- 
ation or amaurotic familial idiocy, the 
juvenile form of which was described by 
Spielmeyer-Vogt. In these cases the pig- 
mentary degeneration (retinitis pigmen- 
tosa) may be typicaP’ ® or atypical.® More 
rarely associated with pigmentary degen- 
eration of the retina are progressive spas- 
tic paraplegia,^ flaccid paraplegia witli 
. atrophy,®' ® variations of cerebello-pyram- 
idal syndrome,^’*’” Friedreich’s atax- 
ia,^® and progressive deraentia.^^’ ^ In all 
the reported cases more than one member 
of the family was affected. In the Laur- 
ence-Moon-Biedel syndrome, which in- 
cludes pigmentary degeneration of the 
retina,^® the patients involved in the orig- 
inal cases reported by Laurence and Moon 
later developed paraplegia.®^ There are, 
however, no reports of ophthalmoplegia 
complicating cases of retinal degeneration. 

Four cases of various types of retinal 
degeneration complicated by ophthalmo- 
plegia have recently been seen by the au- 
thors, In all these cases various other 
factors — ^postthyroid state, syphilis,^ or 
microcephaly — ^were present which might 
possibly account for the ophthalmoplegia. 
Nevertheless, in these cases the associa- 
tion of ocular-muscle palsies and, retinal 
degeneration appeared to be more than a 
coincidence and suggested the possibility 
that degeneration in the retina and in the 
nerves to the extraoculaf muscles may be 
a syndrome due to some common factor. 


_ *From the Department of Neurology 
timorc City Hospital. 

• From fte Wilmer Ophthalmological ] 
tule of the Johns Hopkins Hospital. 


The four cases are, in brief, as follotvs ; 
Case I.®® K. P., a white woman, aged 
43 years, had at tlie age of 5 years devel- 
oped a left facial paralysis and internal 
squint following convulsions. At the age 
of 33 )mars her vision began to fail in 
both eyes. At 34 a thyroidectomy was 
performed, following which some ques- 
tionable proptosis of the left ey^e AVas ob- 
served. When seen three years later there 
was partial limitation of all movement of 
the right eye and limitation of downward 
movement of the left eye. There was no 
exophthalmos at this time, although the 
lid fissures were abnormally rvide and 
there was a lid-lag. Lenticular opacities 
prevented study of the fundi. Her vision 
was 1 /200 in the right eye and light per- 
ception above only in the left eye. The 
cataract was removed from the right eye 
and the fundus showed a pale optic disc, 
harrow retinal arteries, and nurrierous 
deposits of pigment throughout the 
fundus, giving a typical picture of reti- 
nitis pigmentosa. 

Case 2. G. F., a colored woman, aged , 
31 years, was known to have had a posi- 
tive serologic test for syphilis for six 
years. She received, little, if any treat- 
ment. After a normal delivery at the age 
of 29 years, she had a series of major 
convulsions which left her with mild 
pyramidal signs. Positive blood and spinal- 
fluid serologic tests for sy'^philis were ob- 
tained, but she received no antiluetic ther- 
apy. Nine months later she was admitted 
to the psychopathic division of the Balti- 
more City Hospitals in acute mania. Her 
eye movements could not be adequately 
tested, but there was a divergent strabis-, 
raus. Malaria therapy was given, the evi- 
dences of paresis' cleared, and the sero- 
logic tests returned to normal. About one 
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year later she was readmitted to the Bal- 
timore City Hospitals because of stoma- 
titis. She had no more convulsions and 
was clear mentally. Serologic tests were 
negative. Her vision had been decreasing, 
and she had had diplopia on reading for 
the past year. 

There was bilateral external ophthal- 
moplegia, complete except for the supe- 
rior-oblique muscles supplied by the 
fourth cranial nerve. There was a slight 
downward motion of the eyes bilaterally 
but no voluntary motion upward. Bell’s 
phenomenon, however, was present. At 
rest there was a bilateral ptosis. The pupils 
were equal, round, and regular, and re- 
acted to light and accommodation. The 
left pupil dilated on looking to the left 
forcefully. Convergence was poorly per- 
formed. 

Near vision was normal. Visual fields 
were normal to finger test, but the patient 
did not report to the. eye clinic for accur- 
ate measurements of fields and vision. The 
optic disc and vessels were normal. The 
retina was normal except in the extreme 
periphery where there were numerous 
scattered corpuscularlike deposits of pig- 
ment. 

The remainder of the neurologic exam- 
ination revealed no abnormalities. Injec- 
tion of prostigmine produced no change. 

Case 3. E. R., a colored woman, aged 
18 years, was admitted to the Johns Hop- 
kins Hospital in 1935, complaining of 
having had difficully in walking for three 
months. Except for one uncle, who died 
at the age of 58 years, 'having been blind 
and unable to walk for one year, the fam- 
ily history was noncontributory. ■ 

One year previous to this admission 
she had had a labial sore, and three 
months previously she had a positive sero- 
logic test for syphilis and received a single 
intravenous injection. From that period 
on she had increasing night blindness, - 


thickness of speech, difficulty in walking, 
with stumbling, and clumsiness of the 
hands. 

There were partial bilateral sixth- and 
third-nerve palsies, slight right facial 
weakness, spasticity of the legs, unsteady 
gait, slight dysdiadokokinesis, and past 
pointing. Increased deep reflexes and 
patellar clonus were found on the left, 
and there was a bilateral Babinski reac- 
tion. A roentgenogram of the skull 
showed some atrophy of the cranial bones. 
The fundi were normal except for slight 
narrowing of the retinal vessels. Visual 
fields showed a small central scotoma on 
each side. Vision was 20/70 in each eye. 

Antiluetic therapy was given from .1935 
to 1937, when she disappeared from ob- 
servation and received no further treat- 
ment. At no time was a positive serologic 
test for syphilis found in the spinal fluid. 
From 1937 on she had increasing diffi- 
culty with her gait until her admission 
in October, 1941, when she could not 
walk at all. In July, 1941, her vision be- 
gan to decrease and her speech became 
increasingly labored and indistinct.. 

On admission, in 1941, her general 
physical examination was normal. There 
was bilateral optic atrophy. The vessels of 
the retina were extremely narrow and 
atrophic. The macula was the site of ex- 
treme degeneration bilaterally, and there 
was a hole in the center of each area of 
degeneration. The entire retina appeared 
atrophic, having a greenish fluorescent 
sheen due to diffuse fine pigmentary stip- 
pling. In the extreme periphery, a few 
heavy deposits of pigment were seen. Vi- 
sion was reduced to light perception in 
each eye. The pupils were dilated and , 
reacted to light slowly and incompletely. 

There was no movement of either eye 
in any direction, either on voluntary ef- 
fort, in response to caloric stimulation 
of the vestibular apparatus, or on Bell’s 
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maneuver. The left eye looked forward, 
the right eye down and outward. 

There was slight weakness and marked 
spasticity of all four limbs. There were 
no involuntary movements, , fibrillations, 
or muscular atrophy. No ataxia was 
elicited on heel-to-knee, or finger-to-nose 
tests. Speech was slow, monotonous, and 
labored. No sensory disturbances could 
be found. All deep reflexes were hyper- 
active, and there was a bilateral Babinski 
response. She appeared retarded men- 
tally. Later she developed bilateral atro- 
phy and fibrillation of the tongue. 

Blood, urine, and spinal-fluid examina- 
tions, including serologic tests for syph- 
ilis, were normal. A bromsulphalein liver- 
function test was well within normal lim- 
its. 

Case. 4.^° This 31 -year-old white man 
came to the Out-Patient Department of 
the Johns Hopkins Hospital complaining 
of inability to raise his eyelids or to move 
hi's eyes. He also complained of a speech 
defect and deafness. There was no family 
history of mental or developmental de- 
fects nor of eye lesions of any nature. 

Except for measles, his childhood had 
been healthy. Following a tonsillectomy at 
the age of 12 years, it was noticed that the 
patient was hard of hearing and had some 
decrease in vision, and he was taken from 
school. These signs gradually increased. 
At the age of 14, his speech began to be 
defective ; and at the age of 27, he began 
to develop bilateral ptosis. About a year 
later, ataxia developed. He was admitted 
to the Hospital for study. 

The general physical examination was 
normal. Neurologic examination showed 
the patient to be poorly developed, with 
a slender bony structure. The head was 
microcephalic with a high vertex. Vision 
'vas 6/50 without correction. The retinas 
"'cre described as atrophic. The pupils 
uerc large and reacted sluggishly to light. 


There was bilateral ptosis and loss of all 
ocular movements. The patient had se-^ 
vere, bilateral nerve deafness. The rest 
of the cranial nerves were intact. There 
was no muscular atrophy. There was os- 
cillation of the head and trunk, with cere- 
bellar ataxia in the arms and legs. Speech 
was indistinct and slow. There was no 
sensory loss. The tendon reflexes were all 
active and equal, abdominal reflexes were 
active, plantar responses flexor, and there 
was no clonus nor Hoffmann’s reflex. 

External examination of the eyes re- 
vealed a partial bilateral ptosis. The ocu- 
lar movements were limited to excursions 
of about 4 degrees in each direction, and 
convergence was absent. The lacrimal ap- 
paratus, conjunctivas, and corneas were 
normal. The pupils were equal, and the 
pupillary reactions to direct and consen- 
sual light and to accommodation were 
normal. 

In the right eye, the disc appeared of 
good color, but was surrounded by a 
whitish ring about one-fourth disc diam- 
eter across, with a very slight pigmentary 
disturbance. There was a generalized dif- 
fuse degeneration throughout most of the 

retina, most marked in the macular re- . 

✓ 

gions, consisting of a stippled appear- 
ance with fine pigmentary disturbance. In 
the far periphery, there was a general 
lack of retinal pigment so that the cho- 
roidal vessels were plainly seen. The reti- 
nal vessels appeared essentially normal. 

Slitlamp examination and tension were 
normal. 

Vision in the right eye was 10/200, in 
the left eye, 20/50-2. 

Nose-and-throat examination showed 
that the levator muscles of the palate were 
paralyzed. There was a severe nerve type 
of deafness and negative vestibular re- 
sponse. Roentgenograms of the sinuses, 
optic foramina, and sella turcica were- 
normal. The pineal was calcified. Blood 
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counts, urinal3^sis, and blood serology 
were all normal. No examination was 
made of the spinal fluid. Head measure- 
ments indicated dolichocephaly. 

The patient was discharged with a diag- 
nosis of progressive nuclear ophthalmo- 
plegia; bilateral ptosis; nerve-type deaf- 
ness; severe paralysis of levator muscles 
of palate ; negative vestibular response ; 
cerebellar ataxia, and retinal degenera- 
tion. He did not return for further exam- 
ination. 


Summary and Conclusions 
Four cases of various types of retinal 
degeneration with complicating ophthal- 
moplegia are reported. Although other 
factors were present which might account 
for the ophthalmoplegia, it was felt that 
the association is more than a coincidence. 
It is suggested that the two constant fea- 
tures in these cases, ophthalmoplegia and 
retinal degeneration, with secondary pig- 
mentary changes may be a syndrome due 
to some common eliologic factor. 
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THE USE OF DORYL IN GLAUCOMA 

J. F. Hardesty, M.D. 

Saint Louis 3 


. For a number of years the writer tried 
using doiyd in an aqueous solution in the 
treatment of glaucoma, but with unpre- 
dictable results. After hearing a paper by 
O’Brien and Swan,- given before the 
American Ophthalmological Society in 
1941, in which they showed good results 
by using doryl in the surface-tension-re- 
ducing agent, zephiran, he began using 
doryl 1.5 percent in zephiran .03 percent, 
as advised by these authors. 

No attempt will be made here to give 
the chemical formula or physiologic action 
of doryl, for this is covered fully in the 
paper cited. 

All of the present writer’s cases in 
which doryl was used were those which 
did not respond well to the usual glaucoma 
, treatment, for some reason or other. Re- 
sults obtained in such cases should be 
doubly valuable. It was used in many 
more cases than those here cited, but these 
few are the ones which came readily to 
mind. With the Schiotz tonometer used, ' 
anj-^ tension of 25 mm. Hg is at the upper 
limit of normal. 

Case 1. Miss C. D., aged 64 years, was 
first seen on June 15, 1940, because of 
■chronic, simple glaucoma in each eye. 
Tension, right eye, was 30 mm. Hg; left 
eye 40 mm. Hg. The discs showed glau- 
comatous cupping and the left eye showed 
a well-marked field defect. Pilocarpine in 
oil, 2 percent, and eserine in oil, 1 percent, 
each three times a day alternating, were 
prescribed, but the tension was always at 
or above the upper limit of normal. In 
July, 1941, the patient was placed on 
dor^i, 1,5 percent four times daily, and all 
other drops were omitted. The tension 
came down to well within normal limits 
and has remained so. 


Case 2. A. C. M., aged 64 years, was 
first seen in June, 1936. He had been un- 
der the care of another oculist for glau- 
coma and was using pilocarpine several 
times daily. The pupils were of pinpoint 
size, but in spite of this the tension was 
35 mm. Hg each eye. Both eyes showed 
cataractous lens changes and the best vi- 
sion with correction was right eye 20/100, 
left eye 20/60. With pilocarpine, 1 per- 
cent twice daily, and eserine in oil, 1 per- 
cent twice daily, the tension remained be- 
tween 30 and 35 mm. Hg in each eye. In 
October, 1936, a glaucoma operation was 
performed on the left eye, and the tension 
has remained well under control ever 
since. The tension of the right eye re- 
mained above 30 mm. Hg. This eye was 
operated on for glaucoma in December, 
1936. Following the glaucoma operation 
on the right eye, the tension was reduced 
for a short while and then returned to the 
former level. One year later the right eye 
was again operated on for glaucoma, fol- 
lowing which the tension remained normal 
for a short while and again went to 35-40 
mm. Hg, and could not be controlled' by 
any remedies tried, including epinephrine 
bitartrate. On two subsequent occasions 
this eye had further glaucoma operations,- 
none of which gave relief. In March, 
1939, a cataract extraction was performed 
in the hope that this would relieve the 
tension, but it did not. The tension re- 
mained around 55 mm. Hg, and the eye 
was gradually deteriorating. In July, 
1941, the patient was placed on doryl, 1.5 
percent. The tension was reduced from 
55 to 30 mm. Hg, but the doiyl caused 
so much discomfort its use could not be 
continued. 

Case 3. E. F. M., a man, aged 82 years, 
was first seen on October 7, 1942. He had' 
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glaucoma simplex. Tension O.D. was 35 
mm. Hg, O.S. 40 mm. Hg. He was given 
pilocarpine, 1 percent, to be used four 
times daily. Under this regimen the ten- 
sion of the right eye was brought down 
to 30 mm. Hg, while that in the left eye 
remained at 40 mm. Hg. The patient did 
not come in regularly, but in spite of the 
administration of pilocarpine, 1 percent 
four times daily, the tension remained 30 
mm. Hg in the right eye and 40 mm. Hg 
in the left eye, until June, 1943. Eserine 
was applied but had to be discontinued 
because of the discomfort it produced. On 
June 16, 1943, doryl, 1.5 percent, was in- 
stilled in the left eye, and the tension, 
which had been 40 mm. Hg, promptly fell 
to 20 mm. Hg. Dorjd, 1.5 percent, was 
ordered to be used twice daily in each eye 
along with the pilocarpine, 1 percent, 
twice daily, in each eye. The tension has 
remained at 22 mm. Hg in the right eye 
and 25-27 mm. Hg in the left eye ever 
since. 

Case 4. Mrs. W. D. W., aged 50 years, 
was first seen on December 11, 1942, be- 
cause of lid trouble. The optic discs were 
found to be cupped, and the vessels were 
pushed to the nasal side. Intraocular ten- 
sion was right eye 35 mm. Hg, left eye 30 
mm. Hg. Pilocarpine, 1 percent, was pre- 
scribed, to be used four times daily in the 
right eye and twice daily in the left eye. 
In spite of this the tension remained at 
slightly above 30 mm. Hg in the right eye 
and 25-27 mm. Hg in the left eye. On 
June 4, 1943, doryl, 1.5 percent, was ap- 
plied to the right eye, and the tension fell 
from 30 to 25 mm. Hg. The patient was 
given doryl, 1.5 percent, to be used twice 
daily in the right eye, in addition to pilo- 
carpine, 1 percent, twice daily. She com- 
plained some of blurring of vision in the 
right eye after the use of doryl, but the 
tension has remained at 20 mm. Hg since 
the use of dor34 was initiated. 

Case 5. E. F. D., a man, aged 81 years. 


was first seen on May 27, 1941, because of 
a chronic, low-grade glaucoma which, 
from the history, -evidently became worse 
at times. He was put on pilocarpine and 
not seen again untiTJuly 1, 1941. Then 
he was seen in tlie hospital because of an 
injury to his back suflFcred in a fall. He 
had developed congestive glaucoma in the 
left eye with steamy cornea, dilated pupil, 
and tension of 60 mm. Hg. This conges- 
tive glaucoma responded well to treatment 
within a few hours, but on July 6th, five 
da3'^s later, he developed congestive glau- 
coma in both e}’^es with a tension of 80 
mm. Hg, in each e 3 ’^e. Both eyes again 
responded well to treatment and returned 
to their former noncongestive glaucoma- 
tous condition. Since then the tension of 
the right eye has remained within normal 
limits under pilocarpine therap 3 !, 1 per- 
cent, but the tension in the left eye has 
remained at 50 mm. Hg. On October 30, 
1943, the tension in the left e 3 '^e was 55 
mm. Hg. Doryl, 1.5 percent, was used 
and reduced the tension to 30 mm. Hg 
within an hour ; the first time it had been 
below 50 mm. Hg in a year. The patient 
was given doryl, 1.5 percent, to be used 
in the left eye twice daily and all other 
miotics were to be omitted, in this eye. He 
continued the pilocarpine, 1 percent, twice 
a day, in the right e 3 ^e. When next seen 
on November 19th, practically three 
weeks later, the tension was 22 mm. Hg in 
each e 3 ^e. 

Case 6. Miss M. F. S., aged 71 years, 
was first seen on July 5, 1933. Intraocular 
pressure was slightly over 30 mm. Hg 
right and left, and the form fields were 
defective. With pilocarpine, 1 percent 
twice daily, the tension remained well 
within normal limits. After continued use . 
of the pilocarpine, she developed marked 
lid irritation. Eserine, 0.5 percent, was 
substituted for the pilocarpine and main- 
tained normal tension, but this also soon 
gave rise to marked lid irritation. In Au-' 
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gust, 1943, doryl, 1.5 percent, was substi- 
tuted for the eserine and the pilocarpine, 
and maintained the tension at 20 mm. Hg 
in each eye Avhen used once daily. The lid 
irritation cleared rapidly and the patient 
was quite happy with this new medica- 
tion. In September, 1943, doryl was un- 
obtainable at the local pharmacies, so the 
patient went without a miotic for several 
days. When she returned, ocular tension 
was from 30 to 35 mm. Hg in each eye. 
Pilocarpine, 1 percent, was resumed and 
maintained normal tension but soon had 
to be stopped because of extreme lid irri- 
tation. Doryl again being available, it was 
resumed on October 30th and has main- 
tained normal tension in each eye. There 
has been no lid irritation. 

Case 7. Mrs. C. B., aged 45 years, was 
first seen in 1930 because of cataracts and 
old vascularization of the corneas as from 
old interstitial keratitis. She gave a history 
of blindness in early life. Blood tests were 
negative. In 1931 a cataract extraction 
Avas performed on the right eye. Some 
time later the. patient developed noncon- 
gestive glaucoma in the right eye which 
was controlled by miotics for some time. 
However, in April and May,- 1943, the 
tension remained up to 40 mm. Hg in 
spite of the use of pilocarpine in oil, 2 
percent, and eserine in oil, 1 percent, each 
applied three times daily. On May 18th, 
the tension Avas 35 mm. Hg. Doryl, 1.5 
percent, was used, and Avithin 40 minutes 
the tension Avas reduced to 22 mm. Hg. 
This Avas noAA^ ordered to be used night 
and morning in addition to pilocarpine, 1 
percent in oil, twice daily. Since then the 

^nsion in the right eye has remained at 
22 mm. Hg. 

Case S. J.H. H., aman, aged643'^ears, 
AAas first seen on April 22, 1943, because 
of chronic, simple glaucoma, right eye, 
and absolute glaucoma in the left eye, with 
no light perception in the latter. Tension 


was 55 mm. Hg in the right eye; in the' 
left it Avas too high to be measured. Under 
pilocarpine, 1 percent, and eserine 1 per- 
cent, each applied tAvice daily, the tension 
of the right eye Avas reduced to range 
between 30 and 35 mm. Hg, Avhile the left 
eye Avas not influenced. Doryl, 1.5 percent; 
AA'^as used in each eye and brought the ten- 
sion of the right eye down to 22 mm. 
Hg and of the left doAvn to 60 mm. Hg. 
HoweA'^er, doryl caused exquisite pain in 
the eyes and even syncope; it AA^as there- 
fore discontinued. 

Case 9. Miss N. M., aged 57 years, 
Avas first seen in March, 1941, for refrac- 
tion. She Avas found to be suffering from 
chronic, simple glaucoma AAnth the intra- 
ocular pressure in the right eye 27 mm. 
Hg, in the left eye 30 mm. Hg. Under 
pilocarpine, 1 percent, tAvice daity, the 
tension came doAvn to normal and Avith 
correction her vision w’^as 20/20, each eye. 
This patient Avas not seen again until 
September of 1943, tAvo-and-one-half 
years later. At this time the Ausion Avas 
still 20/20 in the right eye but doAvn to 
20/75 in the left eye with best correction. 
She had used no drops of any kind for a 
long time. The intraocular pressure AA^as 
right eye 30 mm. Hg, left eye 70 mm. 
Hg. With pilocarpine, 1 percent, tAvice 
daily in the right eye and four times daiU 
in the left eye, the tension came doAvn to 
right eye 25 mm. Hg, left eye 35 mm. 
Hg. Eserine, 1 percent, Avas ordered to be 
used tAvice daily in the left eye in addition 
to the pilocarpine, 1 percent, twice daily. 
With this medication the tension of the 
left eye still remained at 30 mm. Hg, or 
above. On November Sth, doryl, 1.5 per- 
cent, AA-^as ordered to be used twice daily 
in the left eye, replacing the eserine oil, 
and the pilocarpine, 1 percent, Avas con- 
tinued tAvice daily. Ten days later the ten- 
sion in the left eye Avas doAvn to 25 mm. 
Hg. 
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From the foregoing cases, it can be seen 
that doiyl is not effective in all cases of 
glaucoma and in some cases is even con- 
traindicated. However, from the writer’s 
experience in these and many other cases 
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not cited, it would appear that doryl when 
used in the surface-tension-reducing 
agent, zcphiran, is a valuable adjuvant in 
the treatment of glaucoma. 

634 North Grand Boulevard. 


KERATOCONJUNCTIVITIS CAUSED BY THE MANZANILLO TREE* 
Robison D. Harley, Major (MC), A.U.S. 

Canal Zone, Pananm 

The reaction of the eye from contact made it imperative that they all be given 
with the manzanillo (beach apple) tree warning of the toxic nature of the beach 
has been noted in the Caribbean area for apple tree. 

a number of years, Hippomane mancincUa L. (Euphor- 

In the days of the early Spaniards, it biaceae) is an attractive, round-topped 
was supposed to have caused ‘‘blindness,^’ tree, averaging IS to 25 feet in height. 



Fig. 1 and 2 (Harley). The manzanillo tree. Fig. 1. A manzanillo tree on a sea beach in Panama. 
Fig. 2. The fruit of the manzanillo or beach apple. 


aiid this belief is yet extant, especially 
among a large native population in this 
area" Although the inhabitants who are 
in the vicinity of the manzanillo are quite 
aware of the toxic, effect of the plant, 
certain circumstances have reawakened 
interest in this problem. The large num- 
ber of troops, many of whom are sta- 
tioned near these poisonous trees, has 

* The manzanillo is also known as the beach 
apple in Panama and as the manchineal in Ja- 
maica and Trinidad. 


common to the sea beaches of Central 
America, the northern coasts of South 
’America, the West, Indies, and Florida. 
The small green fruit, about an inch’ in 
diameter, looks not unlike tlie crabapple 
of Noiih America. The leaves resemble 
those of a cherry tree, and the flowers are 
green and arranged in ^tiff spikes (figs. 
1 and 2), 

The leaves and brandies when broken 
exude a milky latex which is extremely 
irritating to the mucous membranes and 


X 
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skin, I causing a marked infiamination and 
vesiculation similar to tliat produced by 
foxkodcndron. The conjunctiva ap- 
pears particularly vulnerable lo Ibis toxic 
latex, and the severe Iccratoconjunctivilis 
thus produced causes such blepharospasm 
that it is commoialy referred, to as "blind- 
ness.” 

Seeinan, in his recording of the voyage 
of H.M.S, Herald, states that some of 
the ship’s carpenters were blinded tempo- 
rarily by the sap getting into their eyes 
while cutting down some of the treesd 
Richard Ligon also, in "A true and exact 
histor}^ of the Island of Barbados" 
(16/3), sa 3 '’s of tlie cutting of the trees: 
"The fellers US'" they cut them down are 
very careful of their eyes and those that 
have Cipers put tliem over their faces, for 
if any of the sap fly into their eyes they 
become blind for a month 

There is evidence that a heavy dew will 
bring the toxic sap from tire branches to 
the exposed parts of anyone beneath tlie 
tree. 

Recently some troops on night maneuv- 
ers, having completed tlicir mission, fell 
asleep beneath the sheltering trees of the 
beach. Within a few hours many were 
awakened by a burning about their eyes 
^d faces. Sixty men had to be hospital- 
ized because of tire severity of the reac- 
tion but all recovered completely (Satul- 


CUNICAL FEATURES 

. cases of acute keratoconjunctii 
tis resulting from contact with the ma 
zamllo._ tree have been seen at Gorg 
Hospital in the past year. In each ci 
there was an accompanying dermati 
venenata chiefly distributed to the fa 
^rms, tr unks and the penis (which h 

sai! principle of the poison in 

tree has not been asc 


been contaminated during the act of mic- 
turition). 

The ocular findings in manzanillo 
poisoning arc similar to any severe contact 
kcrnloconjunclivitis. The patient invari- 
ably gives a history of bodily contact with 
the tree. By careful questioning and a 
knowledge of the predilection of these 
trees for sea beaches, a positive idcnlifica- 
lion of the beach apple tree can be made. 
Burning, lacrimation, and sonic blepharo- 
spasm arc noticed from a few mimitcs to 
an liour following contact. The eye symp- 
toms rapidly develop into frank pain and 
total inability to keep Ibc lids open or 
even to allow the lids to be manually 
opened. The dermatitis docs not become 
evident until a few hours later. 

The patients are characteristically led 
into the office with botli eyelids lighth’ 
closed, lacrimating profusely, and in 
obvious pain. The eyelids are often mark- 
edly edematous and may present some 
fonn of vesicular eruption on the thin 
skin surface. In severe cases, a tongue of 
red, edematous or even cbcmotic conjunc- 
tiva may appear between the eyelids. 
Fluorescein stain will show that the 
corneal epithelium and scattered areas of 
the conjunctival epithelium arc denuded. 
The vision is reduced in proportion to tlic 
extent of the damaged corneal epithelium. 
The remainder of tlie ocular examination 
shows nothing else of pathologic impor- 
tance. With the exception of tlie irregu- 
larly distributed dermatitis, the general 
physical examination is negative. The 
routine laboratory tests show a rather 
persistent eosinophilia, but are otherwise 
negative. 

The treatment of the keratoconjuncti- 
vitis is directed toward making the pa- 
tient as comfortable as possible, prevent- 
ing infection, and waiting’ for tlie cornea 
to reepitlielize in its normal fashion. 

A 0.5-percent solution of pontocaine or 
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pontocaine ointment is particularly effec- 
tive as an anesthetic and its application 
should be the first step in the treatment 
after the history of contact with the vege- 
table irritant has been ascertained. 

After the patient has thus been given 
some measure of relief, the conjunctival 
sac is irrigated with copious quantities of 
normal saline solution. Bed rest, cold 
boric-acid compresses for the lids and 
conjunctival edema, and enough ponto- 
caine ointment to keep the patient reason- 
ably comfortable make up the remainder 
of the treatment for the eyes. Although, 
the patient’s eyes feel comfortable within 
a relatively short time, it has been ob- 
serx'^ed that the cornea takes the fluor- 
escein stain up to five or seven days after 
the initial contact. The original vision is 
restored at this time. Corneal ulcers have 
been observed to persist in certain neg- 
lected cases.^ 

The dermatitis can be satisfactorily 
treated with boric-acid compresses for the 
face and calamine lotion for the rest of 
the involved skin. The dermatitis vene- 
nata is usually cleared up about the same 
time that the eyes have healed. 

Experimental work* 

In an attempt to study the toxic agent 
of the manzanillo tree, a series of skin 
tests was tried in an endeavor to find: 
first, the most toxic part of the tree ; and, 
second, the most effective means of eradi- 
cating the toxin once it has been con- 
tacted. 

For the first problem, 14 individuals 
were each patch tested with the leaf, the 
peelings of the fruit, and the sap. It was 
easily determined that by far the prepon- 
derance of toxicity is resident in the sap, 
although in a few cases the peelings like- 


wise produced a maximum blister. It was 
thought that the latter had, possibly been 
contaminated by the sap. 

In regard to the second problem, an- 
other series of skin tests was made • in ■ 
which the sap alone was used. After the 
sap had remained in contact with the skin 
for one-half hour, it was removed by 
ether, soap and water, sea water, or lime 
juice.l One area in each case was left un- 
treated and acted as a control. These pro- 
phylactic agents were found to be effective 
in the order named. 

For many years it has been known that 
there is a simple and effective remedy 
always at hand; that is, sea water. Our 
results confirmed the efficacy of sea water 
as a prophylaxis, but, in addition, it was 
seen that ordinary soap and water is even 
more effective in removing the sap from 
the skin. 

The toxic effect of manzanillo sap on 
the rabbit’s eye was then studied. A small 
drop of the fresh sap was instilled into 
the superior cul-de-sac of the normal eye 
of a white rabbit. Mild blepharospasm 
and photophobia were noted within 60 
seconds. Conjunctival injection and chem- 
osis were pronounced at the end of one- 
half hour. At the end of five hours, a 
maximum effect was produced, consisting 
of marked blepharospasm, lacrimation, 
conjunctival redness, and chemosis ex- 
tending on to the nictitating membrane. 
A thick mucopurulent discharge was 
noted. Fluorescein stain showed scattered 
areas of denudation on the upper conjunc- 
tiva and cornea. Within 24 hours, the 
conjunctival reaction had nearly subsided 
except for a residuum of lacrimation and 
conjunctival injection. At the end of 48 
hours the eye appeared completely well. 

Having obtained a satisfactory control 


* The experimental work was done in conjunction with James S. Snow of the Dermatology 
Department and the details of the experiments will appear in another publication dealing more 
fully with the dermatologic aspects of manzanillo poisoning, 
i Lime juice is a native remedy for ocular involvement. 
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on the toxic cfTects of the sap, wc entered 
upon another experiment, to ascertain the 
expediency of saline irrigations as a pro- 
ph)dactic agent following contact with the 
beach apple. 

A second healthy rabbit’s eye was se- 
lected for the sap instillation. Fifteen 
minutes following the instillation, the af- 
fected eye was irrigated with 4 ounces of 
normal saline solution. The eye was ob- 
served every 15 minutes for one hour and 
then five hours later. The resulting kerato- 
conjunctivitis was in every respect the 
same as that of the eye which had not 
been irrigated with saline. 

A drop of the toxic sap was then in- 
stilled into a third healthy eye. This eye 
was irrigated with 4 ounces of normal 
saline solution five minutes following the 
topical application of the sap. At the end 
of five hours, the eye showed a mild kera- 
toconjunctivitis with a few superficial 
staining areas on the comea. In 24 hours 
the eye was normal except for a slight 
conjunctival injection in the superior for- 
nix. This eye showed less reaction than 
the control and was well in 24 liours in- 
stead of in 48 hours. 

We conclude, therefore, that saline ir- 
rigations as a prophylaxis at the end of 
five minutes’ exposure will reduce but 
not prevent the keratoconjunctivitis re- 
sulting from the sap of the manzanillo 
tree. In the rabbit’s eye tlie healing period 
. Was reduced by about one half. 

It is our opinion, based on studies with 
this vegetable irritant, that prompt and re- 


peated immersion in the nearby .sea water 
with lids open will mollify, if not v.-holly 
eradicate, the toxic effects of manzanillo 
sap in the eyes. This procedure offers the 
best form of first aid until medical aid 
can be obtained. 

Summary 

1. A severe keratoconjunctivitis and 
dermatitis result from the irritating ac- 
tion of the manzanillo or beach apple tree 
common to the sea beaches in the Carib- 
bean area. 

2. Blepharospasm, conjunctival edema, 
and denudation of the conjunctival and 
corneal epithelium arc the most character- 
istic findings. 

3. Treatment for the eyes consists of 
saline irrigations, cold compresses, an- 
esthetic instillations, and ocular rest. The 
dermatitis responds to bland wet dress- 
ings and calamine lotion. 

4. Patch tests showed that the sap of 
the tree possesses the most irritative qual- 
ities. Sea water and soap and water for 
the skin are the most effective, practical, 
and immediate means at hand of combat- 
ing the irritant. 

5. Experiments on a rabbit’s eye show- 
ed that the toxic action of the sap could 
be modified by die prompt use of saline 
irrigations. 

6. Recommended prophylactic meas- 
ures consist of bathing in sea water with 
the lids open, followed by a tliorough 
cleansing of tiie skin with soap and water. 

Gorges Hospital. 
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ACTINIC KERATOCONJUNCTIVITIS* 

Richard G. Scobee, M-DJ' 

Saint Louis 
AND 

Edward W. Griffey, M.D. 

Houston, Texas 


The acute inflammatory reaction of the 
superficial parts of the eye to short-waved 
light, called photo phthalmia by Parsons 
in 1913, has been known and recorded 
since early times. Xenophon^ in his 
“Anabasis” mentioned one of its forms — 
snow blindness. The best-known form to- 
day is the so-called flash burn of the eyes, 
usually a result of exposure to the weld- 
er’s arc. We should like to suggest a 
routine of therapy in such cases and 
comment particularly upon the use of 
adrenalin as a means of markedly de- 
creasing the duration and severity of 
symptoms. 

Etiology 

Histaminelike substances are products 
of normal cellular metabolism. They di- 
late minute vessels and thereby direct 
blood preferentially to those parts where 
metabolism is most active and the needs 
of nutrition therefore greatest. 

Antagonists of these histaminelike sub- 
stances (hereinafter referred to as hista- 
mine) are adrenalin and pituitrin. The 
action of the latter (vasoconstriction) is 
less powerful than that of the histamine 
(vasodilation). The complete reaction 
produced by histamine is three-fold, the 
triple response of Lewis (1) primary 

*From Washington University School of 
Medicine, Department of Ophthalmology, The 
Oscar Johnson Institute, Saint Louis. Read 
before the Texas Ophthalmological and Oto- 
Laryngological Society, December 10, 1943, 
Houston, Texas. 

t At j)resent on duty with the Army Air 
Forces, School of Aviation Medicine, Depart- 
ment of Ophthalmology, Research Section, Ran- 
dolph Field, Texas. 


and local dilation of minute vessels; (2) 
local increase in permeability of capillary 
walls; (3) widespread dilation of neigh- 
boring arterioles. The triple response is 
brought about by a local nervous reflex. 
The complete triple response is elicited 
after any trauma which is sufficient to 
liberate histamine from the cells. The out-, 
put of histamine seems to be controlled by 
impulses descending the sensory nerves 
(antidromically), presumably because 
these nerves control the actual metabo- 
lism of the cells. 

Radiant energy (heat, light, ultra- 
violet) dilates capillaries through the same ' 
mechanism, histamine being liberated by 
the direct action of the radiation. After 
the liberation of histamine has produced 
a well-marked vasodilation with an 'in- 
creased capillary permeability, any at- 
tempt to constrict the blood vessels is 
quite without effect ; this state is termed 
one of unresponsiveness. 

As elsewhere in the physical world, so 
in the eye — it is only the rays that are 
absorbed that can exert any effect upon • 
the substances they traverse (Draper s 
law) ; those that are reflected or trans- 
mitted can have no action, deleterious or 
otherwise, upon them. Light that is ab- 
sorbed may produce any or all of three 
effects: (1) thermal -effect, (2) abiotic 
effect, and (3) fluorescence. We shall 
concern ourselves primarily witli the sec- 
ond of these ; that is, the abiotic or photo- 
chemical effect. 

For practical clinical purposes, it has, 
been found that only rays shorter than 
3,000 A.U. may be considered abiotically 
active. The reaction comes on after a 
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latent period of 8 to 12 hours, varying 
with the intensity of exposure. It is found, 
as might be expected, that the cornea is 
especially sensitive to ultraviolet light. 

It is sensitive not only because of its 
absorption but also because of its rich 
supp!}'^ of nerve endings which, inciden- 
tally, arc peculiar to the eye. 

Widmark’ in 1889, using rabbit eyes 
and a 1,200 candle-power arc, produced a 
typical photophthalmic reaction (that is, 
an acute conjunctivitis with chemosis and 
a purulent secretion, a desquamation of 
- corneal epithelium — and, vvlth stronger 
doses, formation of corneal opacity, mio- 
sis, and iris discoloration. 

Even a slight abiotic reaction over a 
large area of cornea is extremely painful. 
Such a reaction is the real basis of pho- 
tophthalmia or snow blindness and may 
occur in typical form in flash burns of 
the eye following exposure to the weld- 
er’s arc. 

Pathology and Physiology 

It might be parenthetically stated here 
that the object of tissue irradiation is to. 
produce a mild skin reaction that is ac- 
companied by changes in the blood and in 
the tissues resembling in some wa)'S those 
occurring in foreign-protein shock. 

The histologic appearance of the fully 
developed reaction is characteristic. In the 
cornea, initially, there is nuclear chroma- 
tolysis associated with a swelling and 
edema of the cytoplasm. Thereafter, 
acidophil staining becomes evident in the 
nucleus which progresses to the formation 
of highly refractive red granules within 
•t; these coalesce into discrete “inclusion 
bodies,’’ which may eventually replace the 
whole of the nucleus. Finally the inclu- 
sions may be extruded from the nucleus 
into the cytoplasm and thereafter the cell 

i^s, if superficially located, it is des- 
quamated. 

Meanwhile, in the surrounding tissue 


(conjunctiva), there is a considerable 
vascular reaction, the most interesting 
feature of which is an costnophilic infil- 
tration. Many nuclei of superficial cells 
take on a red stain, but no definite inclu- 
sions arc formed. The superficial layers of 
tissue become largely swollen and many 
colls desquamate, leaving a rough, irregu- 
lar surface. The subcpithelial tissue .shows 
much congestion and some chemosis and 
edema, while tiny interstitial hemorrhages 
and considerable cosinof^JiUic and poly- 
morphonuclear infiltration arc evident. 
After mild exposures, the process may 
stop at any stage, and the cells return to 
normal in appearance and in staining re- 
action. Two features of the process of 
resolution are characteristic: (1) the 
rapidity of recover)' of traumativ.el cells 
with proliferation of fresh cells to replace 
exfoliated ones; (2) the comparative ab- 
sence of mitotic activity in the process of 
repair. 

The actinic rays are absorbed into the 
protein molecule, producing photochemi- 
cal changes of denaturation, in reality an 
acidophil degeneration. When tlie reac- 
tion is pushed to extremes, the result is 
coagulation of the proteins and eventual 
death of the cell. In the cornea, the re- 
action is seen most typically in the epi- 
thelium and to a lesser extent in the sub- 
stantia propria. Any degree of change 
may occur and an opacity may be pro- 
duced on severe exposure. Clinically, 
keratitis thus produced together with an 
associated conjunctivitis is actinic kera- 
toconjunctivitis, photophthalmia, or snow 
blindness. The fact that the cornea itself 
absorbs most of the abiotically active rays 
greatly diminishes the severity of the ac- 
tion on the structures within the eye- 

Clinical course 

Initially there is a latent period during 
which no effects are visible. It is interest- 
ing 'to note that between the end of this 
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latent period and the commencement of 
acute symptoms, at the time when corneal 
edema is very obvious, and when in the 
human subject typical halos'* are most 
evident, the cornea becomes practically 
anesthetic! The latent period varies in 
length inversely as the severity of expo- 
sure, averaging 8 to 12 hours. 

At the end of this time, there is noted 
a rapid onset of severe, sharp, continuous 
ocular pain, associated with profuse lac- 
crimation, photophobia, and later with 
blepharospasm. At this time the cornea 
-shows a slight irregularity of its reflex 
and a stippling of its surface which takes 
on a fluorescein stain. Even before the 
onset of corneal pain, the patient may 
experience a prickling sensation about the 
eye, may see halos about lights (due to 
corneal edema), and there is an erythema 
of the skin of the lids on the side in- 
volved. On the average, blondes seem 
more susceptible than brunettes. 

The corneal-staining area gradually in- 
creases centrally, owing to desquamation 
of epithelium, but the edges of the area 
involved rarely show a well-defined mar- 
gin. Meantime, in severe cases, the cen- 
tral part of the cornea becomes somewhat 
hazy and edematous, definite vesicles be- 
ing occasionally formed under the epi- 
thelium; these rupture quickly, leaving 
punctate, densely staining areas. It is of 
interest that if a severe corneal infiltrate 
is produced, it is usually near the limbus, 
although invariably separated from it by 
a narrow zone of clear cornea. 

Simultaneously with the development 
of the corneal haze, the conjunctiva be- 
comes pink and hyperemic, the inflamma- 
tion gradual^ increasing in intensity un- 
til it involves edema and chemosis and 
the appearance of a varying amount of 
- secretion which eventually may become 
. frankly purulent. 

The iris is also affected. Apart from 
the iris irritation and spasm accompany- 


ing any corneal infiltrate (resulting in 
miosis), severe flash burns produce a 
miosis which even atropine will not over- 
come for a time. There is evidence, in 
fact, to show that ultraviolet light acts 
directly on the iris musculature, to pro- 
duce miosis independent of that occurring 
as an-irritative reflex. Superficial vessels 
in the iris stroma are dilated and small 
petechial hemorrhages may appear. An 
aqueous flare is present, but practically, 
no cells appear in the anterior chamber. 

The clinical picture is at its height, in 
36 to 54 hours after irradiation. There- 
after it gradually subsides until in four or 
five days the cornea becomes clear again, 
the conjunctival injection dies down, and 
the eye becomes normal in 8 to 10 days’ 
time. 

Treatment 

We have utilized the following routine 
of therapy and feel that the results have 
been satisfactor)^ Once the diagnosis is 
made, the patient is rendered comfortable 
by the instillation of a corneal anesthetic; 
0.5 percent pontocaine. is a good, quick- 
acting one. 

Following anesthesia, three instillations 
of 1 :1,000 adrenalin at five-minute inter- 
vals are made; if the case is seen soon 
after the onset of ocular pain and before 
vascular congestion has reached a maxi- 
mum, this is all that is necessary. That 
is, of course, provided the burn is not a 
particularly severe and deep one. Usually 
such patients gain immediate and fte- 
quently permanent relief, enabling them 
to return to work at once. 

If vasodilation is marked when the pa- 
tient first appears, the aforementioned 
routine is followed, and in addition the 
patient is given holocaine and epinephrin 
ophthalmic ointment to be used in the eye 
every three hours. 

One valuable and early sign of a severe 
burn is a miotic pupil. One-percent atfo- 
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pine ophthalmic ointment is always in- 
stilled, but several repetitions may be 
necessary before mydriasis is secured in 
severe cases. 

In the more severe burns, or in those 
which are not seen until 48 to 96 hours 
after the burn has occurred, more drastic 
therapy may be indicated. Chcinosis and a 
mucopurulent secretion in addition to 
palpebral edema are all a part of the entity 
of flash burn and are not on an infective 
basis. Cold packs and holocaine and 
epinephrin ointment are usually suflicient. 
Occasionally, a sedative is necessary. 

. Either comeal or conjunctival ulcera- 
tion or both must be dealt with apart from 
the specific entity of flash bum. Corneal 
ulcers thus formed are very indolent and 
often discouragingly slow in healing. 
Chemical cauterization, intravenous ty- 
phoid, vitamin therapy (riboflavin and 
ascorbic acid), dionin, methylene-blue 
powder — all may be tried. As long as any 
corneal staining persists, it is our belief 
that the eye should be kept closed with 
an eye pad. 

, We claim no originality for the idea of 
the use of adrenalin in these cases, but at 
the same time we are unable to find it 
mentioned specifically in the literature 
and thus cannot give credit where credit 
is due. 

Since in wartime the majority of flash- 
burn cases are in war workers, lost man- 
hours become an important consideration. 
If the course of the process can be in any 
way shortened, or, better still, aborted 
entirely, not only the patient as an indi- 
vidual but his employer as a wartime pro- 
ducer will be distinctly benefited. 


Discussion 

A brief reconsideration of the patho- 
logic physiology of the flash burn will 
perhaps suggest possible justification for 
an otherwise empirical use of adrenalin. 
On the one hand, adrenalin is the most 
powerful antagonist of the hislaminclikc 
subsltanccs released in the tissues, a result 
of the irradiation. On the other hand, 
before vasodilation becomes well estab- 
lished (the state of unrcsponsivcncss) the 
vessels will respond to adrenalin by vaso- 
constriction. Thus their tone is main- 
tained, preventing circulatory stasis, with 
a consequent piling up. of metabolites in 
the tis.sucs, lending to further irritation, 
vasodilation, and edema. 

Finally, the appearance of eosinophils 
in addition to the similarity of the tissue 
reaction to that in anaphylactic protein 
shock would, perhaps, indicate the use of 
adrenalin on purely theoretic grounds. At 
any rate it has been our clinical experience 
that early and- prompt instillation of 
adrenalin has a distinctly beneficial effect 
in modif 3 dng the severity' of the subse- 
quent course of the flash burn. 

Conclusion and Summary 

Actinic keratoconjunctivitis or flash 
burn is an important industrial disease, 
particularly' in war time. Ultraviolet ir- 
radiation is the causative agent, producing 
an irritative and degenerative tissue reac- 
tion. Adrenalin instillations early in the 
clinical course of the condition will mark- 
edly' reduce the severity' or even abort the 
condition entirely. 

640 South Kingshighivay, Saint Louis. 

1022 Medical Arts Building, Houston. 
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CORRECTION OF EXTERNAL-RE^CTUS PARALYSIS WITH 
CONTRACTURE OF THE OPPOSING INTERNUS* 

Paul H. Reinhardt, Lt. (j.g.) (MC)V(S), U.S.N.R. 

San Francisco, California 


In time of war, certain casualties are 
seen more frequently than appear in 
periods of less violence. Palsies of the 
extraocular muscles can be expected to 
be more common today because of the 
increased incidence of head injuries re- 
sulting from mechanized combat. Most 
common of all extraocular-muscle paraly- 
ses is that involving the external-rectus 
muscle, causing diplopia and inability to 
rotate the eye temporally. As Bielschow- 
sky^ and others have pointed out, it is 
by far the most frequently paralyzed 
isolated muscle because the abducens 
nerve has a longer course along the base 
of the skull than have the other motor 
nerves of the eye and it happens to be 
more exposed, particularly where it 
crosses the apex of the petrosal part of 
the temporal bone. 

There are numerous causes for ab- 
ducens palsies besides trauma, some of 
which call for surgical correction. Rea® 
has made a convenient clinical classifica- 
tion ; 

1. Lesions of the orbit such as accompany 
cellulitis, sinusitis, abscess, neoplasm, ex- 
ophthalmic goiter, gumma, trauma, and 
hemorrhage. 

2. Lesions at the base of the brain between 
the sphenoidal fissure and the pons caused 
^by syphilis, inflammations, toxins, or basal- 
■ skull fracture. Gradenigo’s syndrome is 
the name used by otologists for external- 
rectus palsy associated with infection of 
the ear. 

3. Lesions of the brain stem, either nuclear 
or fascicular, due to syphilis, hemorrhage, 
encephalitis, disseminated sclerosis, polio- 
encephalitis, myasthenia gravis, alcohol, 
toxins, tumors. 

4. Lesions of the cerebrum, some of which 
are congenital. 


* From the Department of Ophthalmology, 
Stanford University School of Medicine. 


Where cases of congenilal palsies.have 
come to surgery, one has frequently found 
a rudimentary externus made up solely 
of fibrous bands, possibly including a few 
isolated muscle fibers. 

Since Hummelsheim® proposed a meth- 
od of transplanting slips of functioning 
muscles to replace paralyzed ones, it has 
been known that a surgical method ex- 
isted to correct the deformity, but sur- 
geons were slow to make use of the 
technique. O’Connor'* reported on his 
modifications, and, since then, he as well 
as others like Gifford,® Peter,® and 
Wiener,'^ have further a4vanced their 
methods and reported on clinical results. 

In recent years, then, there has been 
evidence of more uniformity in surgical 
technique but at the same time a growing 
concern about delay on the part of neur- 
ologists and general physicians in re- 
ferring the cases to ophthalmologists for 
treatment. The feeling is growing that 
patients should be seen at frequent inter- 
vals following onset of the disturbance. 
Ocular rotations should be studied re- 
peatedly with two points in mind : (1) the 
spontaneous improvement, if any, in the 
function of the externus; (2) the degree 
of spasm and contracture of the opposing 
internus. O'Connor® stated the contrac- 
ture may be measured by grasping the' 
conjunctiva with forceps, after a local 
anesthetic has been instilled, and rotating 
the eye temporally. He • proposed ' that 
operation should not be delayed after the 
onset of contractures even though an in- 
sufficient ' time had elapsed in which , to 
make certain, that function would not 
return spontaneously. This ' feeling of 
urgency is in agreement with Bielschow- 
slcy’s" that “orthophoria cannot be rc- 
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stored as soon as a paresis is cured if 
the paretic deviation is caused not only 
by the normal tonus of the intact muscles 
but by the secondary contracture of the 
antagonist of the paretic muscle due to a 
change of its structure,” 

Whetlrer or not anythiiig must be done 
to the internus, opposing tire transplants 
to the externus, depends on the age, t!\c 
amount of contracture of the internus, 
and the completeness of the external- 
rectus paralysis. In a fairly recent case, 
in which there is little or no contracture, 
it may be possible to leave the internus 
undisturbed. In cases exhibiting moderate 
degrees of contracture and considerable 
deviation, a central tenotomy judiciously 
used will allow the eye to straighten and 
still not weaken convergence. In some 
old cases of severe contracture and ex- 
treme nasal, deviation nothing less than 
a recession of the internus will permit a 
cosmetic cure at the cost of weakening 
the convergence power. Often the cos- 
metic and functional results are remark- 
ably good even after drastic procedures 
on the internus which were deemed neces- 
sarj' to straighten the eyes. 

It is a basic principle that in muscle 
surgejy the functional result be kept up- 
permost in mind. A cosmetic cure, while 
• ^^tisfying to the patient at first, may not 
be adequate when he assumes special tasks 
which place a greater burden on, his eyes 
and a premium on binocular vision and 
good convergence. While agreeing whole- 
heartedly with this trend of thought, the 
writer believes' that ophthalmologists 
s ould not offer too pessimistic a prog- 
nt^is when faced with an old case in 
which contractures have already set in. 

. ^‘>howing instances from the Eye 
mic at Stanford are presented as ex- 
^oiples. of surgery undertaken despite 
• ^'^aps which yet produced results both 

patients and encouraging 
to the surgeon. ' 


Few ophthalmologists have had an op- 
portunity to study early cases of ahducens 
palsy in any significant numbers. Most 
of the reporl-S deal wilb Ibc surgical treat- 
ment of old cases. Thi.s bas been partly 
due to a reluctance to recommend opera- 
tion nnti! the po.ssibilily of .spontaneous 
cure is remote. Not only have tbe general 
physician and neurologist been at fault 
in this, jiut the ophthalmologist as well. 
It is to be hoped that in the armed ser\'- 
ices, with their excellent facilitie.s and 
well-trained stalls, cases arising from war 
injuries will receive the close attention 
and prompt treatment which insure a 
good functional as well as cosmetic re- 
sult. Even when we .see a patient with a 
neglected exlernal-rcclus paralysis result- 
ing in a disfiguring squint, we should not 
forget that muscle transplantation is still 
indicated. A purcU' cosmetic repair will 
mean a great deal to the patient, and if, in 
addition, a functional success is achieved, 
the operation will have been invaluable. 

Case reports 

Case 1. F. T., ,a 58-year-oId white fe- 
male draftsman, was seen on July 30, 
1942; her complaint was e)^ fatigue, and 
diplopia of 20 years’ duration. The patient 
had noticed diplopia on looking to the 
right following an attack of influenza 20 
years previously but the right eye was 
straight until two )'^ears before, when it 
started to deviate nasally. Vision was; 
R.E. and L.E. 20/25 uncorrected. There 
was an insignificant refractive error. 

Examination of the eyes ivas negative 
except for the position and rotations of 
the right eye, which rvas deviated nasally 
25 degrees in the primary position. It 
could not be^ rotated temporally beyond 
the midline. Secondar}'- deviation of the 
left eye was extreme. There was no limita- 
tion of vertical rotation. 

Procedure. Because of the moderate 
deviation and small degree of contracture 
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a central tenotomy was performed on the 
right internus in conjunction with an 
O’Connor cinch operation on the externus 
and transplantations of the nasal halves 
of the superior and inferior recti. 

Result. For one week the right eye was 
20 degrees divergent. In two weeks the 
patient had binocular vision and third- 
degree fusion. At the end of a month, she 
was able to rotate the eye 25 degrees ex- 
ternally and 30 degrees internally and 
soon returned to her drafting board. The 
patient has been in at intervals during the 
past year to recount that her diplopia is 
gone and she is able to carry on her war 
job without too much strain. 

Case 2. B. H., a 56-year-old white 
housewife seen on Februaiy 8, 1943 ; her 
complaint, diplopia following a head in- 
jury at the age of three years. Until two 
3 fears before entry, left eye could be kept 
straight with effort but since then it had 
turned in more and more. Vision, cor- 
rected, was : R.E. 20/25 ; L.E. 20/50. 
There was an insignificant refractive 
error. 

Examination. The eyes were normal ex- 
cept for 50 degrees of esotropia in the left 
eye. This eye could be rotated temporally 
within 10 degrees of the midline. Eleva- 
tion and depression were unimpaired. 

Procedure. Because of the marked de- 
viation and evidence of contracture, a 
3-mm. recession was performed on the 
left internus in conjunction with an 
O’Connor cinch operation on the externus 
and transplantations of the nasal halves 
of the superior and inferior recti. 

Residt. After two weeks the eyes were 
straight, diplopia appearing only on look- 
ing far to the left. After six months, the 
patient had binocular vision, no complaint 
of diplopia, and rotations of 25 degrees in 
each direction. Under cover, the patient 
had a hj^perphoria of the left eye, which 
did not cause symptoms, for she did a 


great deal of reading and sewing without 
complaint. 

Case 3. D. K., an 11-ycar-old white 
male, was seen on July 10, 1934. He had 
had cross-eyes since birth. Vision with 
glasses was : R.E. 20/200 ; L.E. 20/25. 
Under atropine retinoscopy the following 
correction was indicated; R.E. 4-5.00D. 
sph. =C= -1-0.50D. cyl. ax. 90°; L.E. 
+2.25D. sph. =0= 4-0.75D. cyl. ax. 90°. 

Examination was essentially negative 
except for the ocular rotations. The pa- 
tient fixated with the left eye, and the. 
right eye turned in 25 degrees. Neither 
eye could be rotated temporally beyond 
the midline. Other movements were riot 
restricted. 

Procedure. On July- 14, 1934, a trans- 
plantation of the nasal halves of the right 
superior and inferior recti to the para- 
lytic externus was performed. No short- 
ening operation was done on the externus, 
and the internus was not touched. On 
March 27, 1935, a central tenotomy of the 
left internus was performed in conjunc- 
tion with an O’Connor cinch operation of 
the left externus and a transplantation of ■ 
the nasal two thirds of the left superior 
and inferior recti. 

Residt. Six months after surgery the 
right eye was 10 degrees divergent. Each 
eye could be rotated externally 10 degrees 
past the midline. A slight left hyper- 
phoria was noted. Convergence was not 
impaired. 

Case 4. B. H., a 36-year-old white 
housewife, was seen on August 7, 1935, 
complaining of cross-eyes following a 
head injury in an auto accident two years 
previously. Vision, with glasses, was: 
R.E. and L.E. 20/20. Under homatropine 
retinoscopy the following correction was 
indicated: R.E. 4-2.000. sph.=C=-t-0.2SD. 
cyl. ax. 90°; L.E. 4-2.00D. sph. ^ 
4-0.7SD. cyl. ax. 65°. 

Examination of the eyes was negative 
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except for position and rotations. Neither 
eye could be rotated temporally beyond 
the nildline. The patient preferred to fix- 
ate with the right eye but alternated on 
looking laterally. There was some limita- 
tion of right infrnduclion. 

Procedure. A complete tenotomy with 
'stay suture allowing the left interims to 
recess 3 mm. was performed on August 
30, 1935. On September 10th, an O’Con- 
■ nor cinch operation was done on the left 
externus togetlier with a transplantation 
of the nasal two thirds of the superior and 
inferior recti. On November 1, 1935, a 
cinch and transplant were performed on 
the right e 3 'e, leaving the inlernus un- 
touched. 

Result. Binocular vision was restored 
in the primary position, and there was 15 
degrees of external rotation in each eye. 
There was a slight right hyperphoria. The 
patient could read with comfort. 

Case 5. L. S., a 33-year-oId white 
housewife, was seen on December 7, 1933. 
She complained of double vision of six 
months’ duration. There was no history of 
trauma nor of intercurrent disease. Vi- 
sion, uncorrected, was : R.E. 20/20; L.E. 
20/15. There was an insignificant refrac- 
tive error. 

P-xaminatlon. The patient held her head 
toward the right shoulder. The pupil of 
theleft eye was larger than the right. The 
right eye was deviated 20 degrees nasally'' 
in the primary position and could be ro- 
uted to within five degrees of the midline. 
Fhe blood Wassermann reaction was 
three plus, and a paretic colloidal gold 
curve was found on serologic examina- 
hon of the spinal fluid. 

Procedure. Intensive antiluetic therapy 
Was carried out for 11 months, resulting 
in efinite serologic improvement but no 
c ange in the status of the ocular muscles. 

ome contracture of the right internal 
rectus was recorded. On October 24, 1934, 


a tenotomy with stay sutures was per- 
formed on the right intcrntis, allowing it 
to recess 3 mm. This produced only tem- 
porary improvement. On November 21, 
1934, an O’Connor cinch operation was 
done on the right externus together with 
a transplant of the nasal halves of the 
.superior and inferior recti. 

Result. The patient complained during 
the first two months of a horizontal diplo- 
pia when she was tired. Internal rotation 
of the right eye was 35 to 40 degrees and 
external rotation 25 degrees. 

Case 6. L. C., a 24-}'ear-old Indian 
woman, was seen on November 18, 1940; 
her complaint a right esotropia following 
a head injury resulting from an auto ac- 
cident two years previously, at which lime 
she was unconscious for three weeks. The 
patient seemed primarily concerned with 
the cosmetic appearance. Her vision, un- 
corrected, was; R.E. 20/70; L.E. 20/15. 
The right eye could be corrected to 20/20 
with a plus l.SD. sph. 

Exaininailon revealed no ptosis, but tlie 
pupil of the right eye was dilated and 
fixed to light and accommodation. The 
right eye was deviated nasally 40 degrees, 
and practically no external rotation was 
possible. A suggestive limitation of eleva- 
tion and depression was noted, but this 
was difficult to measure in the extreme 
deviated position. 

Procedure. Because of the patient’s in- 
decision, nothing was done until Febru- 
ary 10, 1943, at which time a complete 
tenotomy with stay suture of the right in- 
ternus was performed, allowing the mus- 
cle to recess 3 mm., followed by an O’Con- 
nor cinch operation of the right externus 
and a transplant of the nasal halves of the 
superior and inferior recti. 

Result. Two weeks after surgery' the 
right eye was 10 degrees divergent and it 
could be rotated 10 degrees externally and 
15 degrees internally. The patient re- 
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turned to the Indian reservation and has 
not responded to requests for a follow-up. 

Conclusions 

1. Damage to the abducens nerve occurs 
frequently as the result of head injuries, 
and leads to varying degrees of paralysis 
of the external-rectus muscle. An in- 
creased incidence of these lesions during 
the war may be expected. 

2. Transplantation operations offer a 
cosmetic and functional cure for paralyses 
that do not clear up spontaneously. 

3. The degree of function and the de- 
gree of contracture of the opposing in- 
ternus should be checked repeatedly dur- 


ing the early periods of the disability, 
while a spontaneous return of function is 
awaited. 

4. Under ideal conditions, surgery 
should not be delayed Avhile irreversible 
changes take place in the internus due to 
contracture. 

5. Neglected cases present a more diffi- 
cult problem and the prognosis must be 
more guarded. However, with proper 
surgical judgment, these eyes can and 
should be operated on. The results are 
often gratifying both from the cosmetic 
and functional standpoints. 

Oakland Naval Hospital. 
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A DOUBLE-BLADED KNIFE FOR 
SCLERAL INCISIONS IN SHORT- 
ENING OF THE GLOBE 

A. W. McAlester, III, Lt. Comdr. 
(MC), U.S.N.R., AND W. E. Boreey, 
Lt. Comdr. (MC), U.S.N.R. 
Oakland, Califorim 

The purpose of this knife is threefold ; 
it tends to make the resected scleral mar- 
gins rnore perfect; it markedly facilitates 



^ig. 1 (McAlester and Borley). Doublebladed 
knife for sclera! resection. 


INSTRUMENTS 

the tedious and timc-consumiiig procedure 
of making the scleral incisions in prepara- 
tion for inserting the double-armed mat- 
tress sutures ; atid it makes possible a vari- 
ation in width and type of incisions. 

Two number-15 Bard Parker blades 
from which the slots have been removed 
and the shanks thinned by filing are 
mounted into a Castroviejo knife handle 
of the type used in keratoplasty (see fig. 
1 ) . The blades are set to the desired widtlr 
and the incisions are made into the sclera, 
first b}" one long sweeping stroke for 
marking then by short strokes for cutting 
until approximate!}' three fourths of the 
thickness of the sclera is penetrated. 

In this manner the making of tlie par- 
allel incisions with clean-cut edges is in- 
sured. The width and type of parallel 
incisions can be varied with ease. Taper- 
ing of the ends can be easity accomplished 
by pressing the blades togetlier at tlie be- 
ginning and end of the incision. 

U. S. Naval Hospital. 


VISION IN ANISOMETROPIA^ 

Lyman A. Corps, M.D. 

Marshfield, Wisconsin 

It is the consensus among refractionists 
that, apart from strabismus, higher de- 
grees of anisometropia are usually asso- 
ciated with more or less amblyopia in the 
more ametropic eye, especially when the 
eyes are hyperopic. 

To substantiate this view little is found 
in the ophthalmic literature. Textbooks 
give little space to the subject and in the 
la'st 25 years there has been only one arti- 

* Read before the Section on Ophthalmologj' 
of the Wisconsin Medical Society, September 
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cle in the current literature/ in which the 
writer gives only one case to illustrate his 
statements regarding the vision in higher 
degrees of anisometropia. Other writers 
discuss anisometropia in its relationship 
to aniseikonia and to prismatic effects in 
glasses, but these are not statistical re- 
ports.^ 

In order to secure data upon which an 
opinion might be based, 1,000 cases of 
normal refractions were reviewed. All 
cases with organic changes in either eye, 
either congenital or acquired, and all cases 
with strabismus or a history of strabismus 
were excluded. It is at once evident that 
this is an insufficient number of cases 
upon which absolutely accurate statistics 
may be based ; however, certain facts are 
evident, and for this reason they arc pre- 
sented. 

The spherical equivalents of all cases 
were determined, and upon this basis they 
were divided into three groups as follows 
(anisometropia of less than one diopter is 
very common and may be omitted, as little 
visual differences are found) ; 

1. Anisometropia of at least one diop- 
ter and less than two diopters’ dif- 
ference. 

2. Anisometropia of at least two diop- 
ters’ and less than three diopters’ 
difference. 

3. Anisometropia of three diopters’ or 
more difference. 

In group 1 there were 24 subjects (2.4 
percent) 

(a) 13 (1.3 percent) were hyperopic 

(b) 8 (0.8 percent) were myopic 

(c) 2 (0.2 percent) had mixed an- 
- isometropia, one e)'^e being myopic 

- and the other hyperopic. 

In group (a) the following averages 
were found (without exception the poorer 
eye refers to the more ametropic eye) : 
average vision of the better eye was 0.9 ; 
average vision of the poorer eye was 0.6. 

In this group there were seven subjects 


who had differences in astigmatism of 
more than one diopter in which : average 
vision of the better eye was 1.0—3; 
average vision of the poorer eye was 
0.6-3. 

In the five who had less than one diop- 
ter of cylindrical difference: average vi- 
sion of the better eye was 0.9-t'2; aver- 
age vision of the poorer eye was 0.6—3. 

In analyzing this group closely, so 
many variations are found that it is evi- 
dent that the data, while significant, can- 
not be accepted as the rule because of the 
exceptions. 

This is seen by the following cases: 
O.D. -h4.75D. sph. O -f 2.00D. cyl. ax. 
105°. Vision = 1.0—4; O.S. -h3.75D. 
sph. =0= 4-2.000. cyl. ax. 85°. Vision = 
1.0 — 3. Here spherical anisometropia is 
associated with no amblyopia. 

O.D. -hl.OOD. sph.O -Hl.OOD. cyl. 
ax. 60°. Vision = 1.0—4; O.S. -f2.50D. 
sph.O +1.25D. cyl. ax. 180°. Vision = 
0.6. Here lj /2 diopters of spherical dif- 
ference resulted in definite ambl 3 mpia. 

O.D. -f-0.25D. sph.O-f l.OOD. cyl. 
ax. 105°. Vision = 1.2; O.S. -fO.SOD. 
sph. =0= -I-2.50D. cyl. ax. 75°. Vision, = 
1.2. Here cylindrical difference resulted 
in no amblyopia. This is an exception. 

From this group only general conclu- 
sions can be made ; namely, that in mod- 
erate anisometropia some amblyopia may 
be expected in the eye with the greater 
refraction ahd that cylindrical differences 
increase the incidence of amblyopia. 

In group (b), the myopic subjects, 
averages were as follows : average vi- 
sion of the better eye was 1.0 — 2; aver- 
age vision of the poorer eye was 0.8 2. 

Four of these subjects had cylindrical 
differences of less than one diopter in 
which : average vision of the better eye 
was 1.0; average .vision of the poorer 
eye was 0.9. 

Four had a cylindrical difference of 
more than one diopter : average vision of. 
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the better eye was 0.9 ; average vision of 
the poorer eye was 0.6+3. 

It is seen tliat the average differences 
are less in the myopic tlian in the hyper- 
opic, and tliat in the myopic there is more 
amblyopia when tlie cylindrical difference 
is greater. 

In group (c) tliere were two cases and 
the vision was normal in all four eyes. 

In the second division there were 10 
subjects (1 percent) of whom 6 were 
hyperopic and 4 myopic. 

Of the^ hyperopic : average vision of 
the better eye was 1.0+1 ; average vision 
of the poorer eye was 0.4. 

In. none of these was the vision tlie 
same in each eye, the nearest being : 
O.D. +2.00D. sph. O +0.25D. cyl. ax. 
170°. Vision = 0.6; O.S. +0.25D. cyl. 
ax. i0°. Vision = 1.2. In this case the 
■astigmatism is the same in each eye. 

■ The greatest difference was : O.D. 
+0.75D. sph. =o= +0.25D. cyl. ax. 100°. 
Vision =1.2; O.S. +1.50D. sph. O 
+4.00D. cyl. ax. 110°. Vision = 0.1. In 
this case- there is a great difference in 
astigmatism. 

Basing an opinion on these cases, it is 
safe to say that in the hyperopic ani- 
sometropia of two diopters or more is 
always accompanied with a definite de- 
gree of amblyopia in the eye having the 
higher correction. 

Of the myopic subjects in this division : 
average vision of the better eye was 

.8+2, average vision of the poorer eye 
was 0.8-3. 

/ The greatest difference of astigmatism 
m these was 075 diopters, and in this case 
he Vision was the same in each eye. 

This is a very small number of cases ; 
owever, in them the average vision in the 
With the higher correction was slightly 
ess than that in the fellow eye. 

. "^ere 10 subjects in the third divi- 
sion, 5 of them being hyperopic and 5 
inyopic. . , 


In the hyperopic: average vision of the 
belter eye was 1.0; average vision of the 
poorer eye was 0.4—1. 

In none of these was there a difference 
of astigmatism of more than one diopter. 
The average vision of the poorer eye in 
this group was brought up by one sub- 
ject; O.D. +4.50D. sph.=0 +0.75D. cyl. 
ax. 165°. Vision = 1.0; O.S. +0.50D. 
spli.=0= +0.12D. cyl. ax, 60°. Vision = 
1 . 2 . 

It is significant that in this case glasses 
had been worn since early childhood. 
Omitting this case, the average vision of 
the poorer eye was 0.2. 

In the myopic; average vision of the 
better eye was 0.8—3; average vision of 
the poorer eye was 0.4—2. 

Here tlierc is less difference tlian in the 
hyperopic ; however, tliere is amblyopia in 
all cases in the eye with the greater re- 
fraction. 

Conclusions 

From these cases, the following conclu- 
sions may be drawn : 

1. Anisometropia results in ambh’^opia 
in tlie eye with the greater error of refrac- 
tion, and this amblyopia is more or less 
in direct proportion to the difference in 
refraction in the two eyes. 

2. Amblyopia accompanying anisome- 
tropia is greater in hyperopic than in m)’’- 
opic eyes. 

3. In hyperopic subjects, if the differ- 
ence in refraction is two diopters or more, 
it is unusual to find equally good visual 
acuity in both eyes. 

4. In either hyperopic or myopic eyes, 
if one eye is much more astigmatic than 
the other, there is greater probability of 
amblyopia. 

The simplest explanation for this con- 
dition seems to be that given by Mc- 
Mullen,^ “The retina of the more ame- 
tropic eye has never received such clearly 
defined images as its fellow.” Therefore, 
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the development of visual acuity does not 
progress so completely as in the eye with 
the lesser refractive error. 

In high myopia, another factor must 
be taken into account ; namely that retinal 
changes which accompany this condition 
may be the cause of the diminished vi- 
sion and earlier in life these eyes may 


have had as good vision as tlieir fellows. 

I wish to emphasize the fact that excep- 
tions to all rules were found ; however, I 
believe that this series of cases is large 
enough to be used as some basis of fact 
for the opinions generally held by refrac- 
tionists. 

Marshfield Clinic. 
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EFFICACY OF VASODILATORS IN 
FUNDUS DISEASE 

W. V. Stephenson, M.D. 

Toledo, Ohio 

In the last few years a number of en- 
thusiastic reports have appeared in the 
literature, particularly those of W. F. 
Duggan and Frederick Cordes, concern- 
ing the treatment of various acute fundus 
diseases by means of vasodilator drugs. 
In an attempt to evaluate the efficacy of 
such treatment, 60 -odd cases of the fol- 
lowing diseases were placed on sodium 
nitrite — grains injected intravenously 
— ^twice a week for one year. These cases 
were checked twice a week as to visual 
acuity and from time to time by Dr. 
Ascher and Dr. Vail as to progression or 
decrease in ocular pathology. Some re- 
sults in the acute cases were expected, but 
few, if any, results in chronic cases. The 
cases studied comprised, early and late 
luetic optic atrophy-; acute chorioretinitis, 
etiology of which was determined to be 
tubercular, toxoplasmic, and, in a few 
cases,' focal in origin; acute retrobulbar 
neuritis ; optic neuritis ; and alcohol am- 
blyopia. At the end of the year a com- 
plete report of the visual acuity, ocular 


pathology, and results of treatment was 
made before the Cincinnati Ophthalmo- 
logical Society, showing that there was 
not one case of improvement in the entire 
list, as regards either increase in visual 
acuity or decrease in ocular pathology. 

These cases were picked at random and 
no effort was made to separate the acute 
cases from the chronic. I am therefore 
rather skeptical of the value of such 
treatrnent in ocular patholog}^ 

215 Bell Building. 


INCREASING THE ACTION OF A 
PARETIC INFERIOR-OBLIQUE 
MUSCLE BY MEANS OF THE 
O’CONNER CINCH 
SHORTENING 

Robert Steele Irvine, M.D. 

San Francisco 

- Within the past year, excellent articles 
have appeared in this Journal by Janies 
White and Conrad Berens, describing in 
detail the technique of advancement, and 
resection of this muscle; several years 
ago John Wheeler advocated a method 
of tucking or recessing it at its origin: Up 
to that time, as far as I can learn, sur- 
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ger)'' of this muscle had been limited to 
myotomy or myectomy near its origin in 
order to weaken its action. 

It occurred to me tliat the O’Conner 
operation, as practiced wddelj'’ on the Pa- 
cific coast, offered the same advantages of 
safety, flexibility, and ease of perform- 
ance as for other muscles. I asked Dr. 
O’Conner if he had ever used it on an 
inferior oblique, and he replied that he 
had never heard of its being done, but 
saw no reason why it should not be. I 
decided therefore to try it in the follow- 
ing case. 

K. W. a boy, aged five years, appeared 
to have a paresis of all the muscles sup- 
plied by the third nerve of the left eye; 
namely, ptosis, external deviation of the 
left e 3 'e, head rotation, and tilt. Symptoms 
were recognized at the age of six months. 

^ The eye could not be brought to the mid- 
line. It could be elevated slightly, in its 
primary position ; not at all, in adduction ; 
and there was a marked upshoot of the 
right superior rectus when adduction and 
elevation were attempted. 

My first operation consisted of trans- 
- planting the two nasal halves of the 
superior and inferior recti muscles into 
4he stump of the internus, which was 
well resected, and the externus was re- 
ceded. This abolished the head rotation 
and gave the patient a negative cover test, 
nrade the eyes appear straight in the pri- 
mary position and allowed an adduction 
of 15 prism degrees. 

There still was no elevation, in adduc- 
tion. After t^vo months the inferior ob- 
ique was exposed at its insertion, as de- 
scribed by White and Berens, the tendon 
''as split into three, and eight strands of 
medium dermal were used as the cable, 
'V ich .was carried downward past the 
emporal^ limbus and buried under the 

onjunctiva, emerging in the lower for- 
nix. 

■The patient was seen by Dr. O’Conner 


and another colleague, who agreed that 
the shortening had resulted in the restora- 
tion of about 50 percent of the normal 
function of the muscle. 

This report is made to offer a variation 
in surgical procedure. The same advan- 
tages are found, when applied to this 
muscle, as obtain when it is used for 
other muscles. 

490 Post Street. 


NERVE BRANCH AT SUPERIOR 
ORBITAL FISSURE CONNECTING 
SIXTH CRANIAL WITH COMPO- 
NENT OF SPHENOPALATINE 
GANGLION 

Thomas Hor^vce Evans, M.D. 

Nezv York 29 

As the sixth cranial nerve enters the 
orbital area, a branch descends from it to 
join either the nenm of the pterygoid 
canal or the margin of Meckel’s ganglion. 
This communicating (association) nerve 
at times is quite strong, at times is frail. 
The size (in same head) varies greatly on 
right and left sides, occasionally is large 
on both sides. At times, I have failed to 
expose it on one or both sides. 

The branch is mentioned in a footnote 
by Holden (Manual, ed. 4, London, 1897, 
p, 220). It is so frequently found in my 
dissections, as to render a note advisable. 
The sixth cranial nerve communicates 
with the ophthalmic nerve (its lacrimal 
part?) while within the cavernous sinus. 
Such arrangement favors a path from the 
ninth cranial and the seventh, in the ques- 
tion of the parasympathetic supply of the 
lacrimal gland. 

We are told, also, that the lacrimal 
nerve may be absent (Piersol, p. 1234) 
and the fourth cranial nerve may send a 
supply to the lacrimal nerve. The trochlear 
(fourth) nerve is a variable nerve, among 
others, and communicates with the frontal 
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nerve at apex of the orbit (Piersol, pp, 
1230, 1234), It is interesting in relation 
to the rare (human) lacrimal glandular 
tissue at the medial area of the orbit 
(Harderian?). Evidently to the Harderi- 
an gland a paras 3 UTipathetic and a sympa- 
thetic nerve suppl}^ is present. Man (and 
the whale) default as to the usual occur- 
rence of this medial gland. But the fourth 
cranial nerve communicates occasionally 
with the frontal, supratrochlear, infra- 
trochlear, nasociliary, and lacrimal. 

The otic ganglion appears to be in the 


course of the parasympathelics to tlie 
parotid. The otic ganglion communicates 
with the vidian nerve (nerve of pter 3 'goi(l 
canal) and thence to the sixth nerve and 
to the lacrimal nerve via the branch here 
noted. 

Since the lacrimal gland resembles the 
general structure of the salivary gland, it 
would be expected to have some connec- 
tion with the otic ganglion. Apparently 
the sixth cranial nerve affords an associa- 
tion link, 

20 East Onc-hnndi'cd-sixth Street. 
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Dr. Isadore Givner, presiding 
Cylinder retinoscopy 

Dr. Joseph Pascal discussed this sub- 
ject during the instructional hour. 

-Aniseikonia 

Dr. Arthur Linksz commented on 
• this subject and presented a moving pic- 
ture. 

Influence of color on muscle tonus 

- Dr. Ernest Metzger said he would 
discuss phenomena identical with the pho- 
totropism and phototaxis of lower ani- 
mals and plants. Light sensitive, motile, 
- unicellular organisms having half the 
bod}'^ surface exposed to light may show 
contraction in one direction or expansion 
in the other. Positive or negative pho- 
totropism depends on the intensity of tlie 
light stimulus. The photochemical ' effect 
of various monochromatic lights differ, 
and plants and animals react differently 


in red, green, or violet light. There is no 
basic difference between the light reac- 
tions of man and those of the most prim- 
itive unicellular organisms. 

In animals with specialized light-per- 
ceiving organs and a symmetrical ar- 
rangement of the nervous system and or- 
gans of motion, stimulation or exclusion 
of half the light-preceiving area is fol- 
lowed by unilateral increase of muscle 
tonus producing changes in posture or 
the direction of motion similar to those 
following vestibular stimulation. This 
explains the compulsory flight of insects 
to light. ' 

A diagram was presented showing the 
optic pathway from the visual field to the 
calcarine region of tlie opposite side, 
thence to the motor cortex from which- 
the pyramidal tract descends to the 
contralateral muscles of the neck, trunk,, 
and antagonistic muscles of the extremi- 
ties. Equilibrium is maintained 'by the 
vestibular apparatus, which produces 
changes in the tonicity .of .antagonisti- 
cally acting muscle groups. Propriocep- 
tive stimuli produce similar effects. Acous- 



SOCIETY PROCEEDINGS 


647 


tic and thermal stimulation may produce 
tonic reactions toward the side of the 
stimulus. 

Dr. Metzger alternately illuminated the 
eyes in rabbits and found a tonic turning 
of the neck and vertebral column and a 
shifting of the weight toward the light. 
In man, as in other higher animals, tonus 
changes resulting from visual stimulation 
are inconspicuous and overshadowed by 
. the other equilibrium-regulating mech- 
anisms. Relatively slight disturbances in 
the tonus of antagonistic muscle groups, 
however, become evident in the Rom- 
berg position ; that is, toes and heels to- 
gether and eyes closed. With so-called 
tonus spectacles, which transferred il- 
lumination from one eye to the other, or 
from one-half the field to the other half 


in the same eye, there was an increase o; 
muscle tonus on the same side of thi 
body as the illuminated eye or visua 
field. 

The previous experiments were per 
formed with mixed white light. With 
red filter before one eye and a green on 
before the other, an increase in muscl 
tonus was seen on the side of the gree 
field, rnanifested -by a tendency to sway t 
diat side, although most subjects coul 
not state which was the green side. Wit 
1 c open eyes gazing at the junction of th 
coors of a half-red and half-green fiel 
3- similar result was obtained, but tb 
- steadying influence of fixation made 
ess convincing; the contrasting afte: 
mage, however, produced a very stror 
onus reaction toward the original rc 
e. itji jjjg arms held forward, on e: 
osure of both closed eyes to red, the: 

till ^ of the arms and 

dureTm backward; green pr 

een the -opposite effect. 

ese examples illustrate that retin 

vision, infl 

oenrt °”“!^^<3^^bbrium. A similar ind 
once IS shown by the tonus-incres 


ing effect of a green light on the pupil, as 
contrasted \villi the tonus-dccrcasing 
effect of a red light of the same intensity. 

Chromatic aberration in the eye results 
in a 2- to 3'diopter difference between the 
foci for red and blue. Focusing is faster 
and more efficient in mixed than in mon- 
ochromatic light. 

Finally there is a time difference in the 
perception of moving objects in differ- 
ent spectral colors. A rotating white 
drum with vertical black stripes in a 
white light seems to have a red streak 
before and a blue streak behind each 
stripe. 

Clinically, tliese phenomena are of pos- 
sible value in the diagnosis of cerebral 
disturbances without paresis of peripher- 
al muscles. This may also be the basis for 
a new approach to the problem of synes- 
thesias, and it is hoped to show later tliat 
the coldness of blue and green, the 
warmth of red and orange, and the rela- 
tionships of certain sounds and colors are 
not psychologic, but are due to corre- 
spondence of the tonus reactions. On this 
conception, chromatic aberration of the 
eym appears significantly linked to equi- 
librium. 

Discussion. Dr. Ignatius Sommers said 
the traditional teaching is that the e)'e, 
labyrinth, and sensibility (superficial and 
deep), maintain equilibrium and that fixa- 
tion is necessary. We now recognize that 
light alone can influence tonus equilibrium 
and, clinically, unequal illumination of 
the closed eyes can cause normal light- 
tonus reactions misinterpreted as patho- 
logic. Light-tonus reactions may inhibit 
or augment tonus reactions produced at 
any sensory sphere. Diagnostic errors 
may thus occur on the examination of 
the relation of other sense organs to the 
tonus equilibrium. For instance, a patient 
with a complete loss of his labyrinths may 
show a falling tendency on vestibular 
examination if his retinas are stimulated 
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unequally. Such unequal retinal illumina- 
tion, if overlooked, may produce false 
findings, on pointing, gait, and arm-tonus 
reactions and on testing for ataxia. The 
influence of light on eye-muscle tonus is 
important ophthalmologically ; optokinetic 
nystagmus depends on light, and color 
and spontaneous nystagmus may be in- 
fluenced by light and labyrinthian tonus 
simultaneously. 

We can assume stimuli from the retinas 
and lab)minths as being constantly present 
and influencing the tonus of the body’s 
musculature. Light tonus becomes as im- 
portant for maintaining equilibrium as 
the various postural and righting reflexes. 
Although the paths of the latter are most- 
ly subcortical, the former is cortical, from 
the optosensoric to the motor cortex with- 
out reaching consciousness. 

It is to be hoped that Dr. Metzger will 
continue his promising experiments with 
still finer methods and especially with 
pure spectral colors. 

Dr. Alfred Kestenbaum pointed out 
that the experiments were with red and 
green and wondered whether the reac- 
tions would be greater with red and violet, 
which lie at the two ends of the spectrum. 
In other words, do the reactions depend 
on the difference in wave lengths of colors 
or on complementary colors? 

Dr. Joseph Mandelbaum suggested the 
differences found for red and green were 
artifacts, as the tests were performed with 
the eyes closed and the lids acted as red 
filters, which would cause the red side to 
be brighter than the green. Therefore the 
. tonus reactions need not be related to 
colors. He also said that pupillary reflexes 
do not differ for different colors if their 
brightness is equal. 

Dr. Benjamin Friedman also said the 
lids would hold back the green light. He 
also said the apparent lagging of the 
stripes of the half of the rotating drum in 
the red light behind the stripes of the half 
in the blue light could not be interpreted 


as unequal muscular reactions in the eye. 
The eye does not move faster for one 
part of the drum than for another; it 
moves in toto. 

Dr. Joseph Pascal showed that in addi- 
tion to the possible role of chromatic 
aberration in accommodation another fac- 
tor may be at work. The usual method of 
showing diverging and converging pencils 
of rays obscures the fact of the wave 
front of light. When the eye is focused 
for some point the light waves from a 
nearer object strike the retina as concave 
waves (concave to the retina) whereas 
the light waves from a farther object 
strike the retina as convex waves (convex 
to the retina). There is probably some 
mechanism which causes a different re- 
action to this difference in wave front. 
The concave wave fronts call for more 
accommodation and convex wave fronts 
call for less accommodation. 

Dr. Metzger, in closing, said that he 
had been forced to perform his experi- 
ments with the complementary red and 
green as they were the only colors of the 
same brightness he could obtain. Even 
though the lids held back part of the 
green light, the tonus reactions could not 
be due to the differences in light intens^ity, 
as the reaction on the green side is the 
same as if it were the more intensely illu- 
minated. He said that Hess showed that 
the pupil is larger if illuminated with red 
-than with blue light of the same intensity. 
In the case of the rotating drum, blue is 
perceived earlier than red and the stripes 
seem farther forward. 

Objectives of orthoptic examination 

AND TRAINING 

Dr. Arthur Linksz said that one has 
to consider a patient’s social, familial,' and 
psychologic background before deciding 
whether orthoptic training is feasible at 
all. In squint, orthoptics is part of the plan 
of rehabilitation; it does npt supplant 
operative treatment. It is basically a teach- 
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ing procedure, applied to individuals with 
faulty sensorimotor visual habits. 

The first task of an orthoptic examina- 
tion is to determine a patient’s mode of 
fixation. The next, is the analysis of his 
binocular visual habits. This includes the 
determination of. whetlier or not he is able 
to fuse, and how much his adaptive ability 
is to retain or restore fusion (“ampli- 
tudes”); 

One of the most conspicuous binocular 
visual habits in squint is suppression. This 
occurs normally, too, at any time when 
contours of opposite gradients and un- 
equal impressiveness are presented to cor- 
responding areas of tlie two retinas 
(Werner effect). Two suppression sco- 
tomas have to be differentiated in tlie 


binocular field, one of the macula of the 
squinting eye, the other of the secondar}’’ 
macula of this eye (that is, of that retinal 
area which receives the same pattern as 
the fovea of the fixating eye) . Anomalous 


sensory correspondence is the habit of se- 
lecting these two areas in unitary acts of 
attention and fixation. Amblyopia devel- 
ops as a habit when the more impressive 
contours always belong to the same eye. 

Orthoptic training is indicated for pa- 
tients who maintain binocular balance 
ith difficulty — for example, convergence 
insufficiency — or who develop faulty and 
inferior binocular visual habits—for ex- 
ample, anomalous sensory correspond- 
ence. Methods to be applied depend on the 

^ background 

an compliance with other procedures 
in icated in the individual case. 

iscusston. Dr. Joseph Pascal said th( 
,t ^ ® might be used to measur< 

e seriousness of an imbalance. If an im 

found by the red-glass test, thei 
ca. considered as likely t( 

imbalance is foun( 
witli ft, ^ test but one is f oun( 

be r f rod, the imbalance ma’ 

within the patient’- 
fortable fusion range. He aske^ 


whether Dr. Linksz considers fusion a 
unification or replacement of images, 
mentioning Dr. Verhoeff’s views. He also 
brought up the question of retinal mas- 
sage and the great divergence of views as 
to its effectiveness in overcoming anoma- 
lous retinal correspondence, as seen on 
the one hand in some of the glowing re- 
ports in the literature and on the other in 
the recent one by Dr. Fowler of Chicago. 

Dr. Linksz, in closing, said tliat all 
theories of fusion are only theories and 
whatever seems most satisfactor)'^ is the 
best. Statistics of the efficacy of orthoptic 
training are not particularly valuable, and 
a single case in which he has broken down- 
anomalous correspondence and has de- 
veloped fusion and good binocular habits 
is more significant than a whole series of 
failures. 

Present-day status of corneal sur- 
gery 

Dr. Ram6n Castroviejo said corneal 
ulcers may be treated by performing a 
delimiting keratotomy to increase tissue 
resistance. If cauterization is required, 
fulguration is better controlled than are 
chemicals. 

Corneal tattooing with India ink has 
been superseded by ^gold or platinum 
chloride. These are applied after denuda- 
tion of the epithelium and superficial 
stroma' and then neutralized- with 1-per- 
cent tannic acid. Corneal transplants must 
be of larger than usual dimensions where 
large scars are present so that they may 
be in contact with healthy cornea. 

Comeal grafts have been performed in 
cases of dystrophies, with good results. 
However, in dystrophia adiposa, the out- 
come is unfavorable but may be improved 
by first performing a superficial kera- 
tectomy and then prescribing a proper 
diet. In the absence of recurrence a trans- 
plantation may then be done. 

Round grafts are satisfactory, are less 
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■flexible than square ones, which also have 
cleaner incisions. 

Corneal transplantation is not a difli- 
cult procedure to master for the usual 
cases. In keratoconus it is difficult to per- 
form because the tissue is too thin to 
support the graft; the latter rather sup- 
ports the cornea in which it is placed. 

When the cornea is vascularized, a 
superficial keratectomy must be per- 
formed. This may be follPwed by kerato- 
plasty but may in itself provide useful 
vision. 

Slides illustrating the paper were pre- 
sented. Also shown were a motion picture 
of keratoplasty for keratoconus and one 
of the correction of a vascularized cornea 
with symblepharon. 

Discussion. Dr. R. Townley Paton said 
that keratoplasty is less difficult than it 
first appears. He has tried to simplify it 
by using standard-sized instruments 
whenever possible ; for example, ordinary 
Stevens scissors, ground to a fine point, 
serve adequately in cutting a square win- 
dow, and a curved pair when making a 
round window. He prefers . the round 
grafts for the cosmetic result. 

Dr. Paton does not agree in regard to 
using a single suture for holding the graft 
. in place. Many times there is a slight 
- overriding of one edge of the graft, and 
unequal pressure is desired in tying the 
suture. He, therefore, employs two su- 
tures, crossing them in the middle. The 
importance of placing the sutures close 
to' tlie edges of the incision in the cornea 
cannot be overemphasized. 

In a successful take of a -graft, the 
anterior chamber is usually re-formed 
within four days. In one case in which 
there was a draining fistula formed by 
incarceration of the iris, the anterior 
chamber repeatedly collapsed over a 
period of four months. After the in- 
carcerated iris was freed, the anterior 
■chamber re-formed permanently, and 


the graft retained partial transparency. 

The ideal case for corneal graft is one 
in which there is a central opacity and an 
absence of blood vessels. In old degenera- 
tive corneal conditions, keratoplasty may 
be indicated, and in one such case three 
keratoplasties were performed, two in one 
eye. The patient is now able to walkabout 
unassisted for the first time in his life. 
Pie has been under observation for a 
period of two years. 

Though many of Dr. Patou’s cases have 
not retained transparency of the cornea, 
not one was a failure in the sense that the 
patient was made worse by the attempt. 
Keratoplasty in colored people does not 
give as encouraging results as in whites. 
This has been reported in other types of 
e 3 ^e operations in the colored races. 

Dr. Olga Sitchevska discussed Filatov’s 
work. He often used conserved cornea, 
kept at 2° to 5°C. for not less than two 
and up to six or seven days. Cadaver 
cornea seems to institute a reaction which 
aids the healing process. Filatov has per- 
formed over 1,000 transplants, for tliera- 
peutic as well as optical purposes. The}'^ 
have been done in cases of trachomatous 
pannus and tubercular, luetic, rosacea, 
and sclerosing keratitis with good results 
and greatly accelerated subsidence of the 
inflammation. 

Dr, Castroviejo, in conclusion, said the 
cosmetic result is satisfactory with a 
square implant that is not transparent.' 
The use of cadaver cornea is not new and 
'much research shows it is not better than 
fresh cornea, but rather the reverse is 
true. If a graft becomes opaque it must be 
removed entirely when another kera- 
toplasty is performed. He has not dared 
to operate on inflamed eyes and’ finds that 
the use of a spatula as a guard can “do 
, damage. In favorable eyes he obtains 80 
to 85 percent transparent takes. 

Leon H. Ehrlich, 
Secretary. 
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tor}' examination, cauterization, and then 
making a conjunctival flap. 


January 16, 1943 


Congenital cataract 


Dr. Jamies M. Shields, president 


Pigment spot (nevus) on cornea 
Dr. A¥illiaji H. Crisp presented a 
12-year-old boy who had been brought in 
because of a supposed foreign body on 
the cornea near the upper limbus. The 
wind had blown something into tlie boy’s 
eye, and, although he had experienced no 
difficult}' after the first 24 hours, tlie 
mother, had watched him for possible 
presence of the foreign body and had dis- 
covered the comeal spot. There was no 
foreign body and no loss of corneal tis- 
sue; however, just within the limbus tliere 
was a dark brown spot, level with the sur- 
rounding epithelium and having an ir- 
regular extension downward in the verti- 
cal meridian. The irregularly circular 
main portion of the spot had a diameter 
of about 0.33 mm. The eye was free 
from -irritation. 


Under the slitlamp the spot appeared 
to be made up of fine pigment granules, 
closely approximated to one another, and 
ying just beneath the corneal epithelium, 
he upper border of the pigmented area 
^as almost reached by a fine arterial 
ranch which teiininated in a slight ap- 
parent expansion of the vessel, and from 
is expansion a fine venous branch could 
. ^ receding upward but fading away 
into the deeper scleral tissue. The eye 
'vas normal - in every other respect and 
oie uncorrected vision was 20/16. The 
parents had been advised to have the con- 
lon Watched from time to time to see 
any change occurred 'in the size of the 
. pigmented area. 


i^i^iiwion. Captain George F. C 
^ what should be done if the m 
arted to increase in size. 

Crisp, in. answer to this' qt 
ggested taking a specimen for lab 


Dr. W. M, Bane presented two cases 
of congenital cataract. The first patient, 
H. S., aged four years, was one of five 
children, three of whom have eitlier con- 
genital or developmental opacities of the 
lenses. This patient was seen about one 
year ago by an eye doctor who reported 
that tlie opacity in each lens resembled 
the developmental form of infantile nu- 
clear cataract, and the boy seemed to have 
fair vision. During the past year the 
parents have noticed tliat the vision was 
worse, and that the cataracts Were visible 
to the naked eye. The lenses were com- 
pletely opaque. The case was unusual in 
that seldom are any changes seen in these 
nuclear cataracts, but in this one, pro- 
-gression to maturity had been quite rapid. 
An older sister was operated on for a very' 
similar bilateral cataract. 

The second patient was E. S., a two- 
year-old brother of the first patient. The 
lens in each eye showed opacities located 
■ on the posterior surface which were thin, 
flat, and irregpilarly shaped. The}' repre- 
sented unusually extensive persistence of 
the tunica vasculosa lends. This type of 
opacity is rather uncommon. No remnant 
of a persistent hyaloid membrane was ob- 
sen'ed. In Duke-Elder’s textbook it is 
stated that these plaques consist histo- 
logically of dense connective tissue, ivith 
oval and spindle-shaped nuclei, and are 
not pigmented. Since the vision was only 
slightly impaired no interference was 
contemplated.. 

Discussion. Dr. Fritz Nelson suggested 
surgery — making a keratome incision of 
the cornea and also penetrating the lens, 
immediately expressing it. 

Unusual pigmentation of the fundi 

Dr. Harry Shankel presented the 
case of G. E. M., aged 40 years, who was 
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first seen in December, 1937. He had had 
frequent headaches after close work for 
the past four months. The headaches 
were occasionally accompanied by blur- 
ring of the vision. The patient had never 
worn glasses. 

The vision, R.E., was 20/20; L.E., 
' 20/40 +, The tension was normal* to pal- 
pation. The pupils reacted to light and 
accommodation. The ophthalmoscopic ex- 
amination of the right eye revealed no 
pathology. The left eye showed increased 
pigmentation in the lower nasal quadrant 
and a peculiar pigmentation about the 
vessels. 

The refraction was R.E. +0.50D. sph. 
=C= +0.12D. cyl. ax. 80°, vision 20/15; 
L.E. — 0.25D. sph. =0= +0.25D. cyl. ax. 
90°, vision 20/15. The patient returned on 
December 22, 1942, with the complaint 
that his eyes burned and hurt. Results of 
the external examination were negative. 
The refraction was practically the same 
as found five years previously. Ophthal- 
moscopic examination of both eyes re- 
vealed a peripheral pigmentation, particu- 
larly about the blood vessels. The visual 
fields showed some contraction. The gen- 
eral physical examination was negative 
except for blood pressure of 130/99. The 
blood Wassermann test was negative. 
There was no history of night blindness. 

Tuberculous choroiditis 

Dr. W. T. Brinton presented the case 
of Z. P. B., aged 47 years, who stated that 
he had had an injury to his right hip in 
1918. A positive diagnosis of tuberculosis 
of the right sacroiliac joint was made in 
1924, and he had been under care for this 
condition ever since. 

In 1933 the right eye was inflamed for 
one month, but there was no apparent 
visual disturbance. He was advised in 
June, 1938, while taking a driver’s test, 
that the vision in the right eye was poor, 
the left normal. 


In September, 1941, he noticed that the 
vision in the left eye was failing but ob- 
tained glasses which helped the vision. 
During this year he lost central vision in 
the right eye, following an abscess of the 
hip. One month ago the vision in the left 
C 3 ^c began to fail. His glasses were 
changed but without improvement. Ex- 
amination of the fundus showed choroidal 
patches in both eyes, more marked in the 
right. The macular region in each eye was 
involved. The choroidal patches presented 
all stages from grayish yellow areas to 
dark pigmented spots. A diagnosis of tu- 
berculous choroiditis was made. 

KeR ATO CON J U N CTI\nTIS 

Dr. Fritz Nelson persented the case 
of J. J., a 26-year-old man who worked at 
an airplane factory as stock-room clerk. 
His right eye became inflamed in Novem- 
ber, 1942. General physical examination 
revealed no pathology. The blood Wasser- 
mann test was negative. X-ray studies of 
the teeth showed nothing abnormal. The 
condition cleared up somewhat but only 
for a short time. He was seen for the first 
time on December 22, 1942. Examination 
revealed a superficial punctate keratitis, 
right eye, with marked injection of the en- 
tire eyeball. The iris was normal. Herpes 
labialis was present. There were epithelial 
foci located in the temporal section of the 
cornea. Two days later all foci were prac- 
tically healed. The patient started back to 
work on December 26th. The eye re- 
mained quiet until December 31st, when 
the same condition recurred. He was given 
1/10 S.E.D. X ray, unfiltered. The condi- 
tion was completely healed on January 
4th. In five days he suffered a recurrence, 
and again only in the right eye. The left 
eye was never affected. Smears revealed 
no bacteria. 

The question arose whether the condi- 
tion was an epidemic superficial kerato- 
conjunctivitis (virus disease) or caused 
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by some chemical agents at liis place of 
employment. Similar cases seemed to oc- 
cur more frequently in Colorado during 
the past six months, with very frequent 
recurrences. Local treatment vcr}' often 
proved ineffective. 

Discussiou. Dr. R. W. Danielson asked 
if it might not have been similar to the 
condition reported iir epidemic form on 
the coast, and, if it was, suggested the use 
of riboflavin. 

Dr. D. H. O’Rourke said that it did 
not make much difference rvliat type of 
medication was used, as tlie condition had 
a tendency to recur and that X-ray treat- 
ment was not advisable. He suggested the 
use of vitamins and 5-percent sulfathia- 
zole ointment, or that half-strength iodine 
applied to the denuded surface was pos- 
sibly the treatment of choice. 

Leucoma of eye following injury 

Dr. Joseph Tschetter presented the 
case of A. B., aged 52 years, who said that 
about one year ago he was chopping wood 
and a small piece hit him in the left eye. 
He went to a local doctor, and the piece of 
wood was removed. Three days later, 
when the eye became painful, he appeared 
at the Colorado General Hospital and was 
hospitalized. 

Examination revealed a large, gray, 
central opacity with deep congestion and 
a verjf painful eye. The tension was nor- 
”^a , The pupil was adherent posteriorly 
and there was exudate in the anterior 
chamber. Vision, R.E., was 20/200, with- 
out correction; L.E. perception of hand 
oioyements. Results of the external ex- 
^ination of the right eye were negative. 

0 tear ducts were in good condition, 
of , consisted of the application 

ot, moist compresses ; 5-percent sulfa- 
^^lazole ointment; 1 mg. riboflavin, three 
f^es a day ; l-percent atropine, locally ; 
otmvenous injections of typhoid; and 
"’^Jhple paracenteses. A delimiting kera- 


totomy was performed with daily open- 
ing. 

The refractive error, R.E., was 
— 2.50D. sph. =0= — 0.50D. cyl. ax. 85°, 
vision 20/20. A +2.00D. sph. was added 
for reading. The left e 3 'e could not be im- 
proved with lenses. 

The patient left the Hospital at the end 
of one month. He returned to the Out- 
Patient Department at the end of six 
months, at which time examination re- 
vealed a large leucoma with straight mar- 
gin and synechia. The lens could not be 
seen. An optical iridectomy was advised 
and performed. The lens was found to be 
cataractous ; it was extracted at a second 
operation. 

Walter A. Ohmart, 
Secretary. 


CHICAGO OPHTHALMOLOGICAL 
SOCIETY 

January 18, 1943 

Dr. Louis G. Hoffman, president 
Scientific program 
The treatment of lesions of the eye 

WITH BETA RADIATION 

Dr. a. D. Ruedemann (by invitation) 
presented a paper on this subject. 
Clinical program 

(Presented by the Department of Oph- 
thalmology, Lo 3 mla University) 

Closure of central retinal artery, 

RIGHT EYE 

Dr. Paul Carelli presented a 19-y ear- 
old white boy who was first seen on Oc- 
tober 25, 1941, The vision of the right 
eye had suddenly become blurred a few 
hours earlier. There was no history of 
trauma. General physical examination and 
past history were essentially negative. 
Vision, R.E. 1/200, L.E. 1.2—2 and 
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Jl. External examination was nega- 
tive. The fundus of the right eye showed 
pallor of the temporal portion of the disc 
margin extending to the macular region, 
about which there was intense pallor with 
a cherry-red spot. 

He was admitted to the hospital where 
therapy consisted of vigorous massage 
of the eyeball and paracentesis of the an- 
terior chamber. Acetylcholine, one gram, 
was given daily. Pilocarpine sweats and 
vasodilating drugs by mouth were admin- 
istered. After 15 days’ hospitalization he 
was seen daily at the office, and was 
given nine injections of nitroscleran, 1 
c.c. intravenously. 

At this time vision in the right eye 
was sufficient only to count fingers at 2 
feet. 

Closure of central retinal artery, ‘ 

LEFT EYE 

Dr. Paul Carelli said that this man, 
aged 27 years, gave a history of sudden 
loss of vision on June 17, 1942. He went 
to a clinic where he received an injection 
into his arm. Three days later he reported 
for examination. 

Vision, R.E. 1.2-1 and Jl, L.E. nil. 

. The left eye was externally negative. The 
pupil was .slightly dilated and reacted 
sluggishly to light. Fundus examination 
showed that the disc marginswere blurred, 
the blurring extending from the temporal 
region outward slightly beyond the mac- 
ular area. The entire macular region was 
pale, with a small red spot in the center. 
The remainder of the fundus was ap- 
parently normal. , 

All laboratory and physical findings 
were negative. The patient received bi-, 
weekly injections of 1 c.c. nitroscleran 
and 1 c.c. thiamine, eight injections in all, 
with large doses of vitamin-B complex. 
About four months after onset there de- 
veloped secondary atrophic changes of 
the disc of the left eye with dark-brown 


pigmented areas about the macula. There 
was no improvement in vision. 

Robert Von der Heydl. 


SAINT LOUIS OPIiTHALMIC 
SOCIETY 

January 22, 1943 
Dr. Carl BEisnARTii, president 

Cataract extraction with the use of 

NEW suction apparatus 

Dr. William E. Shahan described 
his clinical experiences in cataract ex- 
tractions, substituting metal mask and col- 
lodion dressings for the ring mask. He 
discussed the need of taking cultures pre- 
operatively and tlie value of a definite 
time interval after the use of cocaine and 
adrenalin for local anestliesia. He ex- 
hibited an apparatus which he had used 
experimental!}'’ for tlie extraction of 
lenses through hypodermic needles con- 
nected with a vacuum and a rotating drill. 

Discussion. Dr. F. O. Schwartz de- 
scribed an experience he had had with 
atropine and cocaine in oil. Following a 
cataract operation Dr. Schwartz had had 
the atropine and cocaine in oil delivered 
to the patient’s bedside. Four hours later 
the patient was found sitting up in bed, 
completely out of his mind. He had re- 
ceived the full bottle of atropine and co- 
caine representing 1 gr. of atropine and 2 
gr. of cocaine. Hyperemesis and catharsis- 
were induced. Enemas were given and 20 
hours later the patient was completely 
normal. 

Dr. B. Y. Alvis asked why the patient 
would be unable to close his lids after co- 
caine and adrenalin had been injected 
subconjunctivally, and also, if Dr. Shahan 
paid any attention to what type of growth 
was found in the cultures. He said that 
Dr. Julianelle, after examinmg the cul- 
tures, had reported ,on whether they were 
Staphylococcus albus or aureus, and .if 
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they were mannite fermenting or not. 
Some other organisms were identified but 
the main attention was paid to those 
-known as Staphylococcus aureus. No or- 
ganisms were considered by him to be in- 
nocuous but that many a patient having a 
mild culture of Staphylococcus aureus 
had been operated on, apparently without 
results. 


Dr. M. Hayward Post said tliat it 
would be well, before following tliis prac- 
tice, to consider the toxicity of cocaine. 
He believed that the exact strength of the 
solution used should be known and tlie 
amount given accurately determined. It 
is well recogmzed that as people grow 
older their tolerance to cocaine becomes 
greater. Conversely, in young people it 
•^ight be dangerous to inject this drug 
four times, unless the amount of each in- 
jection were small, because of the absorp- 
tion of cocaine into the system. 

Dr. Shahan, in closing, answered that 
f e injection is made as far as is possible 
into the cul-de-sac and that there must be 


some peimeation into the orbiculai 

Qu to '*0 cultures E 

a an replied that he did not care wh 
organism was found. If any groAvtli at ; 
was found he would be concerned. 

r. Shahan said that he used this sol 
tion quite freely in people of all ages, ev 
in children. He thought that the toxici 
1 the cocaine was controlled by the u 
V "Adrenalin with it. He used a solution 
-percent cocaine in adrenalin 1 :4^0( 
he adrenalin prevents the rapid diffusi. 
. e cocaine into the system. Except f 

neve?r!i°''^^ temporary collapse he h 
had any bad effects from its use. 


^tothal sodium anesthesia in 
thalmology 

I'- “d t>: 

this , presented a pap 

foumawS published ir 

' (November, 1943). 

' Dr. T.E. Sanders sale 


he had been on the ward service with Dr. 
Robertson in October, 1942, when the use 
of pentothal sodium on ward patients had 
been started. He stressed tlie value of us- 
ing some local anesthesia with the pento- 
thal sodium in many types of patients. 

Dr. L. T. Post said that pentothal so- 
dium anesthesia had been highly recom- 
mended to him at the Academy meeting 
last fall. His experiences with his private 
patients were limited, but the reaction of 
those who had received the drug was ver}'’ 
favorable. This included some patients 
who had had previous operations under 
other anesthesia. The only change made 
in the procedure was to put in a stay su- 
ture through the superior-rectus tendon 
to keep the eye under control during the 
operation. In 344 patients at Barnes Hos- 
pital there have been no deaths from the 
anesthetic. One would think it as safe as 
any general anesthetic could be if good 
judgment were used in employing the 
drugs. The question of vomiting concerns 
us considerably. The incidence was too 


high to make one want to risk ever)'- case 
of cataract with it. The preliminary drugs 
used and the postoperative diet given 
might be of considerable importance in 
causing vomiting. Only one of the sev- 
eral patients on whom he had operated 
vomited and she had received hyoscine. 
In general, he thought that pentothal- 
sodium anesthesia was 'a godsend for the 
high-strung nervous patient. 




been the first here to have used the intrr 
venous anesthesia. Over two years ago h 
had used it and it had worked out ver 
satisfactorily in a cataract case in whic 
there was considerable prolapse of th 
iris. His experience was so favorable wit 
that case that he has used this form o 
anesthesia intermittently in the Jewish 
Hospital since that time. In his small se 
ries of cases none of the patients hai 
vomited except those who had hdd preon 
erative narcotics. He felt that* this wa 
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responsible for the vomiting in- most 
cases. By using local anesthesia in addi- 
tion to the pentothal sodium one can help 
prevent the patient’s moving suddenly. 
He has had several patients who sneezed 
violently during the induction. He be- 
lieves that this has now been controlled 
by using a slower induction. He reported 
one patient who had had his first eye op- 
erated on for cataract under pentothal 
sodium and had been very disappointed 
when the second eye had been operated 
on under local anesthesia alone. 

Dr. William H. Meinberg said that it 
had been used for several months on eye 
patients at Homer Phillips Hospital (for 
Negroes). He had had some trouble on 
account of vomiting and because tlie 
patient came out from the anesthetic dur- 
ing the operation. This was especially so 
in young robust patients. 

Dr. M. Hayward Post inquired about 
the use of pentothal sodium at various 
ages, and asked if it was safe to combine 
it with other general anesthetics. 

Dr. F. O. Schwartz described an enu- 
cleation in which pentothal sodium anes- 
thesia had been used with very favorable 
results. 

Dr. Robertson, in closing, said that on 
the advice of the anesthetists pentothal 
sodium had not been given to children. In 
general, pentothal sodium can be com- 
bined with other general anesthetics. 
Young healthy patients seem to react 
more satisfactorily than those who were 
not so robust, although in this series there 
had been no one under 20 years of age. 

Retained intraocular foreign body 

Dr. L. V. Gorilla described a patient 
whose eye had been penetrated by a for- 
eign body while he was chiseling on a 
door. AVhen he was examined, one week 
later, a small dark foreign body was ob- 
served near the back of the eye about two 
disc diameters temporal to the macula. 
The foreign body could be seen to move 


when a magnet was applied in the neigh- 
borhood of the eye. The course of the 
foreign body through the cornea, the iris, 
and the vitreous could be traced. Opera- 
tion was refused. Normal vision was re- 
tained for eight months. Then a mild 
choroidal and retinal reaction developed 
which reduced visual acuity to 20/25. 
This has persisted to the present time or 
for more tlian a year without further re- 
action or loss in vision. 

Discussion. Dr. Adolph Lange said that 
the lack of reaction to the foreign body 
was particularly striking and perhaps un- 
fortunate; that although the eye had been 
perfectly clear for so long tlie retinal and 
choroidal reaction might continue and 
eventually cause loss of vision. 

Dr. William E. Shahan described sev- 
eral cases of intraocular foreign body 
which had come under his observation — 
in one case penetration by a piece of cop- 
per. Four years later the eye became dis- 
colored and inflamed, and had to be re- 
moved. 

Dr, John Green described a case in 
which a patient’s only eye contained a 
piece of copper in the vitreous. An in- 
flammation of the eye that developed 
three years after the injury quieted down 
eventually following the administration 
of large doses of potassium iodide. Glau- 
coma developed later but was controlled 
by operation and miotics, and the eye has 
continued to retain some vision. 

Dr. William M. James described a case 
in which an eye had retained a sliver of 
glass in the iris for three or four years 
without any loss in vision or sign of irri- 
tation. 

Dr. H. R. Hildreth said that one of his 
patients had had a tiny piece of glass in 
the iris of one eye. This eye remained 
chronically inflamed until the piece of 
glass was removed. It then became quiet , 
and has remained so for about three years. 

James Br>'an, 
Editor. 
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adequate medical care 

. may feel that the columns of a 

Journal devoted to a medical specialty 
hardly the place to discuss proposals 
or socialized medicine. But the practi- 
loners of a specialty are surely not less 
Concerned in such proposals than the 
general physician. 

The successful specialist may be dis- 
think that his private practice 
'y affected by socialization to 

he same extent as that of the general 

however, is hardly 
The practice of ophthalmologj'’ is con- 


ducted not merely in the private office 
of the ophthalmic surgeon, but in the 
public clinic, in the "charity” or com- 
munity hospital, and last, but not least, 
in the store or office of the 'optician or 
optometrist. The social and economic in- 
terrelationships of all these fields of ac- 
tivity are matters of concern to every 
ophthalmologist. 

It can hardly be said that free discus- 
sion of proposals for socialized extension 
of medical care has been encouraged in 
national medical periodicals. In private 
gatherings of physicians we hear various 
opinions, although we may be conscious 
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at limes of a sort of fear, on the part of 
the less outspoken and less independent 
thinkers, that they will lose caste among 
tlieir professional brethren if they ven- 
ture to express themselves in conflict 
with the general current of opinion. On 
the other hand, there is perhaps a dis- 
position to authoritative overassertion on 
the part of those who condemn utterly, 
instead of discussing patiently, legisla- 
tive proposals for national or stale medi- 
cal care. 

In spite of the conclusions of the Com- 
mittee on the Costs of Medical Care, 
1932; the findings of the two-volume 
study entitled “American medicine : Ex- 
pert testimony out of court,” 1937 ; the 
report of the California Medical Eco- 
nomic Survey, 1938; and the report of 
the National Health Conference, 1938; 
as well as recent startling data concern- 
ing the health and medical care of 
draftees, we . encounter sweeping state- 
ments as to the approximate perfection 
of our present system of medical care 
and its alleged superiority to anything' 
Avhich the world has yet produced or to 
anything that might develop out of a 
controlled national system. 

Butler (Department of Pediatrics, 
Harvard Medical School), in an article 
published by “State Government,” organ 
of the Council of State Governments, 
March, 1944, makes the general accusa- 
tion that the societies representing or- 
ganized medicine fail to permit expres- 
sion of a minority opinion. This is in 
part due to the' peculiar practice of con- 
sidering a majority opinion as the unani- 
mous opinion. (Incidentally; the writer 
of the present comment has always re- 
garded as unwholesome and misleading 
the tendency of organizations to resolve 
that the majority opinion is the unani- 
mous opinion.) 

Garceau, in his book entitled “The po- 
litical life of the American Medical As- 


sociation,” explains how this result is 
accomplished without open violation of 
democratic principles. Butler declares 
that, in consequence of this restriction 
of minority opinion, and the incidental 
inhibition of deliberate discussion and 
progressive thought, “organized medi- 
cine is notoriously reactionary.” 

This disconcerting conclusion is sup- 
ported by citation of . a scries of incidents 
in the recent history of organized medi- 
cine in this country. Although Blue Cross 
hospital insurance is now referred to as 
indicating the readiness of the medical 
profession to support measures which 
will render national health insurance .un- 
necessary, we are reminded that as late 
as 1934 the American Medical Associa- 
tion opposed this form of voluntary in- 
surance. 

In that same year, a plan by the 
American College of Surgeons for, pre- 
payment of medical care at approved hos- 
pitals was condemned by the Judicial 
Council of the American Medical Asso- 
ciation. 

In 1934, two California physicians 
who operated a group prepayment medi- 
cal servdee were expelled from the Los 
Angeles County Medical Association and 
from the medical association of their 
state. The Judicial Council of the Ameri- 
can Medical Association subsequently 
reported that these two physicians had 
not had a fair trial. 

In 1938, the Journal of the American 
Medical Association, in discussing Cali- 
fornia’s medical problems, mentioned 
that “continuous efforts to induce county 
medical societies to organize prepayment 
medical service groups” had so far been 
“successfully discouraged.” 

In any informal gathering of physi- 
cians, it is common experience to hear 
trade unions condemned for their ex- 
treme practices, including suppression of 
minority opinion. Yet a tendency toward 
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a sort of trade-union autocracy, with sup- 
pression of individual opinion in matters 
of professional ethics and economics, is 
rather common among medical organiza- 
tions. An example of this attitude was 
the attempt made a few years ago, by 
the council of one of the largest state 
medical societies,, to provide that “com- 
ponent county medical societies, their 
officers, committee-men, and members 
shall not initiate any policy, propose any 
legislation, or participate in any activi- 
. ties that are contrary to the policies of 
the Medical Society of the State. . . .” 

The proposal was defeated, but we 
wonder what the Supreme Court of the 
United States might have said, if this 
proposal had been adopted, as to its 
bearing upon the “accepted laws of free 
enterprise.” (See the Court’s decision in 
regard to the A.M.A. and the Group 
Health Association of Washington, 
D.C.) 

Butler raises the question whether or- 
ganized medicine is more interested “in 
perpetuating a time-honored system of 
medical practice than in providing better 
and more economical medical care.” 

, Within the profession there is certain- 
ly an important body of minority opinion 
which does not regard the present sys- 
tem, or lack of system, as providing the 
most perfect possible form of medical 
eare. The section of the community 
which is least adequately covered by the 
present situation, even with the aid of 
the voluntaiy prepayment schemes, is 
e so^-called “intermediate low-income 
froup." Moreover, there are certain ob- 
jections, on the score of efficiency and 
economy, to insurance systems in which 
individual fees-for-service are estab- 
is ed by the physician in his direct re- 
Jationship with the patient. There is con- 
siderable room fbr doubt whether such 
' 0 untaty insurance wdll solve the prob- 
lem of the relative inadequacy of medical 


care among certain sections of the com- . 
munity. 

Discussion of the most frank and per- 
sonal character is necessary and advis- 
able. We must remember that, in the 
broad view, a physician is not a private 
enterprise, seeking only his own self- 
interest, but a servant of the community, 
and that his professional life must ulti- 
mately be organized along lines w'hich 
■will best satisfy the community needs 
rather than the desires and ambitions of 
the individual practitioner. 

A dogmatic objection to anything that 
smacks of compulsion (even though it 
includes many voluntar}'- features) wdll 
not sen'^e to defeat legislative proposals 
for socialized medicine. The element of 
compulsion already exists in regard to 
many actions which by courtesy we call 
voluntary. An excellent example, as But- 
ler points out, is the ubiquitous Commu- 
nity Chest, to which important groups of 
the community are practically forced to 
contribute. We are hardly disposed to 
regard as entirely objectionable the na- 
tional income-tax law, with its extreme 
features of compulsion. Social Security . 
has come to stay. Education is a form of 
compulsion. The fact is that democracies 
can only live and prosper by innumerable 
compulsions based upon the will of the 
people and of their elected representa- 
tives. The extent to wffiich compulsion is 
■ applied depends in the last resort upon 
the popular judgment and' the popular 
will. 

Rightly or wrongly, most physicians 
are apparently disposed to regard the 
Wagner-Murray-Dingell Bill, particu- 
larly in its medical provisions, as an ex- 
treme measure. But many physicians, 
wdthout more than the most superficial 
knowledge or understanding of this 
lengthy and complicated .legislative pro- 
posal, themselves indulge in extreme 
forms of criticism and condemnation. In 
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the long run, an unwillingness to tol- 
erate open discussion of detail as well as 
principle would bring us neither credit 
nor advantage, W. H. Crisp, 


AGENCY-DISPENSING 

PRACTICES 

Allegedly with the idea of eliminating or 
at least reducing subterfuge, and after dis- 
cussion with many persons, and possibly 
also in order to comply with Government 
regulations without embarrassment to rc- 
fractionists, and probably to induce refrac- 
tionists to send their prescriptions to them 
to be filled, certain companies have 
adopted a policy which they call agenc}'^ 
dispensing. This consists in a written 
agreement between the licensed refrac- 
tionist and the optical company by the 
terms of which the refractionist appoints 
the company as his agent for the dis- 
pensing of eye glasses to the refraction- 
ist’s patient and authorizes the company 
to collect from the patient for the re- 
fractionist a sum designated by him in 
payment for the merchandise. The com- 
, pany credits the account of the refrac- 
tionist with the money paid by the patient 
and sends any balance in this account 
at the end of each month to the refrac- 
tionist or to any individual or organiza- 
tion designated by the refractionist. The 
refractionist indicates to the dispenser 
the method of collection to be employed 
in the individual case, whether the 
transaction is to be on a cash or a credit 
■ basis. The risk of credit is assumed by 
the refractionist. All material and service 
charges are immediately charged to the 
refractionist’s account for whom the 
agent acts. The agent credits the account 
of the refractionist with any money col- 
lected from the patient and the resulting 
credit balance, if any, is sent to the re- 
fractionist at the end of each month. The 
dispenser assumes the task of the interim 


care of the adjusting of the patient’s 
glasses at no, further cost to the patient. 
If, however, tlic refractionist desires to 
make a change in the prescription for 
which he thinks the patient should not 
pay additionally — for example, if the re- 
fractionist makes a change in the lenses 
within a few weeks after the original 
prescription because the patient is not 
comfortable with the new lenses— -the 
cost of such replacements is charged to 
the refracUonist’s account. 

A notice is displayed in the office of 
the dispenser that is worded as follows: 
“Glasses are dispensed only on Rx of 
and as agent for liceirsed refractionists. 
A receipt is given to the patient which 
slates that, . . dollars, have been re- 
ceived for the account of Dr. . . • 

This agency-dispensing policy has been 
discussed previously in the Journal, but 
since it is a matter of extreme importance 
to ophthalmologists, some reiteration and 
enlargement of the scope of tlie discus- 
sion seems warranted. It is obvious that 
there are many cities in the United States 
which do not now have dispensing op 
ticians who perform no refractions theni 
selves. The Guild of Prescriptions Opti- 
cians, whose code precludes the refract 
ing of patients by its members, has an 
enrollment of approximately 225 firms. 
The problem of how ophthalmologists 
who do not live in communities in 
nonrefracting opticians are located slia 
handle their prescriptions for glasses has 
always been one extremely difficult o 
solution. The method of purchasing sup 
plies from the lens wholesaler and him- 
self assuming the task of fitting the 
frames, making the constant adjustments, 
and .undertaking the financial responsi- 
bility for the commercial element in the 
transaction has been one that has been 
distasteful to numerous ophthalmologists. 
Many of these have welcomed the 
agency-dispensing plan as being a simple 
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solution to their difficulties in that it pro- 
vides excellent service to the patient at 
no cost above that of the average dis- 
pensing optician, and it can scarcely be 
doubted that it has been employed by 
many ophthalmologists as a means of 
additional remuneration for the ocular 
care of tlie patient. 

It is the contention of the writer that 
any practice that gives a hidden fee to 
the physician, whether it be through the 
dispensing of glasses, orthopedic appli- 
ances, hearing devices, or drugs, the re- 
ferring of patients to unscrupulous mor- 
ticians or shyster lawyers for a monetary 
consideration, is unethical. This, how- 
ever, is an entirely negative approach to 
the subject. The young ophthalmologist 
must have positive guidance. It, there- 
fore, devolves upon those who formulate 
policies for organized medicine to advise 
young men placed under a variety of 
circumstances and conditions how they 
should proceed. The question arises 
whether it is possible for the agency- 
dispensing policy to be so conducted as 
to be acceptable to those who abide 
strictly by the provisions of the policy 
currently in effect in the American Medi- 
cal Association, or not. It would seem 
that this could be done if the opticians 
engaging in this practice would take the 
stand that the}’’ would not return to the 
doctor any balance that might accrue in 
the doctor’s account, but would utilize it 
to reduce the general cost of glasses to 
the public. Or, if this polic}'^ would meet 
'vith too much opposition from non- 
refracting' opticians and optometrists for 
d to be tenable, as seems not unlikety 
because it would inevitably lead to a 
general reduction in the retail price of 
g asses, it could still be agreed between 
reiractionists and dispensers and openly 
proclaimed to patients that any monies 
accumulating to the credit of the indi- 
vidual doctor would not be given to this 


doctor, but would be paid to any 'recog- 
nized charity or educational organization 
designated by the doctor. This would re- 
move the onus of improper action from 
the doctor, but would not help in the 
fundamental problem of decreasing the 
cost of glasses to the patient and prob- 
ably would not be very satisfying to the 
patient, who would consider that any 
excess profit should be removed from 
the transaction. 

If it can be shown that those utilizing 
the agency-dispensing policy charge less 
than those who do not use it because of 
the credit that the agency gives them, 
this would be a good talking point for 
those advocating the plan; but evidence 
of this is practically impossible to obtain. 

It seems to the writer that the ophthal- 
mologist who practices in a city where no 
optical service is available 'uffiich nierely 
fills the prescriptions without entering into 
any financial agreement with the refrac- 
tionist would be acting as ethically as pos- 
sible if he added a clause to his contract 
with the agency-dispensing organization in 
which it is stated that it has been agreed 
that he would not personally participate in' 
any profit from the sale of glasses, but 
that any such profit accruing to his credit 
would be contributed at his designation to 
some recognized charitable or educational 
institution. This would keep the eye phy- 
sician’s relationship with his patient on the 
high plane on which it belongs and retain 
the confidence of the public in the integrity 
of the doctor. By implication it might be 
argued that his having any type of contract 
with an agency-dispensing company im- 
plied a tacit agreement with the underlying 
policy of that company. However, if he has 
no alternative but to utilize these com- 
panies, his action would certainly be con- 
sidered the best possible one under the 
circumstances and therefore above criti- 
cism. 

If these suggestions should prove as 
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unpopular as the writer imagines they 
will, the least that dispensers and refrac- 
tionists should do would be to inform 
the patient in unequivocal language that 
the refractionist was receiving a re- 
muneration of unspecified amount in ad- 
dition to the fee paid by the patient di- 
rectly to him. As the matter now stands, 
it seems that the signs in the optician’s 
office and the receipts given to the pa- 
tients are too ambiguous to convey this 
information to many of those who are 
the unsuspecting third parties in these 
transactions. With tongue in cheek the 
writer would suggest substituting the 
word “prescription” for the technical 
“Rx” and adding a phrase so that the 
notice in the agency office shall read: 
“Glasses are dispensed only on prescrip- 
tion of and as agent for licensed refrac- 
tionists who may participate in any profit 
that might accrue from this transaction.” 

Lawrence T. Post. 


BOOK NOTICE 
INDUSTRIAL OPHTHALMOLOGY. 
By Hedwig S. Kuhn, M.D. Cloth- 
bound, 294 pages, 114 text illustra- 
. tions including two color plates. St. 

Louis, C. V. Mosby Co., 1944. Price 
. _ $6.50. 

This excellent book will be of unusual 
interest to all who practice industrial 
ophthalmology and truly an eye opener 
to those not engaged directly in this type 
of work. The importance , of complete 
familiarity on the part of the ophthalmolo- 
gist with the problems of industries and his 
actual occasional presence in the plants, to 
the employees of which he gives service, is 
brought home strikingly to the reader. 
Most ophthalmologists probably never 
visit industrial plants with a view to help- 
ing solve the eye problems ■ connected 
with them, but merely perform refrac- 
tions, when the employees are sent from 


the factorie.s, and take care of injuries, 
and occasionally represent the company 
or the individual in court. 

The possibility of being of service in 
the plants and to the workers therein by 
instituting good lighting, advocating the 
use of protective goggles especially 
adapted for the work for which they 
are to be used, and the prescribing of 
spectacle lenses arranged for the proper 
working distances of the individual are 
subjects carefully considered by the 
author. The material used in preliminary 
examination, the need of special test ob- 
jects such as those for stereopsis, color, 
and others for particular types of work, 
are outlined. Considerable space is given 
to the evaluation of visual defects in the 
production of accidents. The reader will 
be convinced that his expert advice, pro- 
vided he has educated himself properly 
to give such advice, will be of great im- 
portance to the plant in increasing pro- 
duction and saving lost hours from in- 
effective work due to poor vision and in 
the prevention of accidents. 

An excellent chapter on industrial in- 
juries from solid bodies has been written, 
by Dr. Albert C. Snell. Prophylaxis and 
treatment are included. Many seemingly 
trivial but undoubtedly important points 
are brought out in the chapter on eye 
protection. Attention is called to such 
matters as the care of goggles and the 
importance of having clean paper - or 
antifogging solution readily available. 
Another point is tlie value of the con- 
stant attendance in large plants of an op- 
tician with an instrument carriage that 
can be moved from worker to worker 
for the adjustment of the spectacles, for 
the repair of breaks, and in general for 
servicing spectacles. 

Considerable discussion is given to 
welding, also to actinic or flash conjunc- 
tivitis and epidemic keratoconjunctivitis. 

In the appendix are discussed toxic 
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hazards, and there is a glossary of terms. 
A program for industry is outlined and, 
finally, the' appraisal of loss of visual 
efficiency as approved by the Section of 
Ophthalmology of the American Medical 
Association in 1940 is added. There is a 
good index and the book is well illus- 
trated throughout. Lawrence T. Post. 


CORRESPONDENCE 

Recession of the inferior oblique 

April 22, 1944 

Editor, 

American Journal of Ophthalmology: 

The article by Dr. George P. Guibor 
entitled, “Recession of the inferior- 
oblique muscle from the external-rectus 
approach,” in the March, 1944, number 
of the American Journal of Ophthalmol- 
®§y> would seem to call for some com- 
ment. 

No exception is taken to the advisabil- 
'fy of the operation or the results ob- 
tained, but the technique described is un- 
necessarily cumbersome and complicated 
and has no advantage over the technique 
described and illustrated by Dr. James 
W. White in the American Journal of 
Ophthalmolog)^ (1943, v. 26, pp. 586- 
591). From reading Dr.'Guibor’s article 
easil}'^ draw the conclusion 
f at to recede the inferior oblique at or 
near its insertion one must divide and 
reflect the lateral rectus. This is by no 
nieans the case. Recession of the inferior 
^ ^'9ne can be done without disturbing 
fbc lateral rectus, except to retract it 
bentl} upward, and, for the best results, 
e ieve it should be done without dis- 
^ mg the inferior' rectus. There is no 
a having the inferior oblique 

h • ^ inferior rectus matted together 
ciV conjunctival in- 
bv'D^ manner described 

r. \ hite, there is no excuse for cut- 


ting the inferior rectus by mistake, al- 
though Dr. White recently stated that 
he had seen four cases where the inferior 
rectus had been cut when the operator 
believed he had been tenotomizing the 
inferior oblique, and men who work with 
him had seen four other similar cases. 
I have seen one such case recently. To 
repair such a mistake is a life-sized job 
and I doubt if it can be done perfectly, 
particularly after the contractures which 
result are well established. 

Dr. Guibor may intend to discuss the 
advancement or shortening of the in- 
ferior oblique in a subsequent article but 
attention should be called to the fact that 
the inferior oblique can be successfully 
shortened through the same approach, as 
pointed out by Dr. White (Trans. Sect. 
Ophth. A.M.A., 1941, p. 308, and again 
in Trans. Pac. Coast Oto-Ophth. Soc., 
1941, p. 112, “A review of twenty-seven 
years with the obliques”). Dr. Robert 
Irvine, of San Francisco, told me recent- 
ly that he had been able to shorten the 
inferior oblique at its insertion by 
O’Connor’s method. . [Ed. Note: see 
page 644 of this issue.] 

The student who is interested in the 
indications for surger}'^ on the obliques 
would do well to read Dr. M^hite’s paper 
entitled, “Indications for treatment for 
combined lateral and vertical strabismus” 
(Arch, of Ophth., 1933, v. 10, Nov., pp. 
585-592). 

One feature of the Jnferior-oblique 
muscle which has perhaps not been suffi- 
ciently stressed is its peculiar innerva- 
tion. On theoretic grounds, it would seem 
■ wise to work “at or near” the insertion 
or else at the origin, as recommended by 
Wheeler (“Advancement of the superior 
oblique and inferior oblique ocular mus- 
cles.” Amer Jour. Ophth., 1935, v. 18, 
Jan., p. 1). No case has to my knowledge 
been reported where shortening of the 
inferior oblique has resulted in complete 
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paralysis of this muscle, but it is some- 
thing to keep in mind if one is tempted 
to operate in the neighborhood of the 
belly of the muscles or to dig too deep 
in the floor of the orbit. 

It will occur to everyone that a good 
time to practice picking up the obliques 
at their insertion (if the eye is not too 
inflamed) is when obliged to do an 
enucleation. To pick up the obliques at 


their insertions and sever them there 
actually facilitates an enucleation and it 
gives some experience that is valuable 
when one contemplates either a recession 
or an advancement . of the inferior 
oblique or an advancement of the su- 
perior oblique at their insertions. 
(Signed) George N. Hosford, M.D. 

450 Sutter Street 

San Francisco 8, California. 
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Abstracts are classified under the divisions listed below, which broadly correspond to those 
formerly used in the Ophthalmic Year Book. It must be remembered that any given paper may 
belong to several divisions of ophthalmology, although here it is mentioned only in one. Not all 
of the headings will necessarily be found in any one issue of the Journal. 


CLASSIFICATION 


1. General methods of diagnosis 

2. Therapeutics and operations 

3. Physiologic optics, refraction, and color 
vision 

4. Ocular movements 

5. Conjunctiva 

6. Cornea and sclera 

7. Uveal ^ tract, sympathetic disease, and 
aqueous humor 

8. Glaucoma and ocular tension 

9. Crystalline lens 


10. Retina and vitreous ^ 

11. Optic nerve and toxic ambly^opias 

12. Visual tracts and centers 

13. Eyeball and orbit 

14. Eyelids and lacrimal apparatus - 

15. Tumors 

16. Injuries 

17. Systemic diseases and parasites 

18. Hygiene, sociology, education, and history 

19. Anatomy, embryology, and comparative 
ophthalmology 


1 

GENERAL METHODS OF DIAGNOSIS 

. Allen, Lee. A new contact lens for 
viewing the angle of the anterior cham- 
ber of the eye. Science, 1944, v. 99, 
March 3, p. 186. 

A plastic contact lens of entirely new 
design, for use in gonioscopy, is de- 
scribed by the author. This new lens 
has a concave surface which lies ap- 
posed to the cornea, from which it is 
separated only by a thin film of tears. 
At the sides are (1) a convex refract- 
ing surface which permits direct visual- 
ization of the chamber angle, and (2) 
a plane reflecting surface which utilizes 
total internal reflection so as to permit 


examination of the angle by looking 
through the flat top of the plastic block. 
An easily flexible wire spring holds the 
lens in place without injury to the cor- 
nea. Benjamin Milder. 

Cherif, M. de R. Ocular biomicropho- 
tography, Anales de la Soc. Mexicana 
de Oft. etc., 1942, v. 17, Sept.-Oct., pp- 
167-174, 

The author describes an apparatus 
for slitlamp photography which he has 
found satisfactory. This is an^ adapta- 
tion of the ocular of the microscope and 
a cardboard box making a dark cham- 
ber. Focusing is done by sliding two 
cardboard, tubes one within the other. 
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For details one should consult the orig- 
inal. (6 figures.)^ Eugene M. Blake. 

Harris, R. H. Comparison of the 
Ishihara and the American Optical 
Company series of pseudoisochromatic 
plates. Arch, of Ophth., 1944, v. 21, 
Feb., pp. 163-164. (See Section 3, Phys- 
iologic optics, refraction, and color vi- 
sion.) . 


Koch, F. L. P, A color filter for ret- 
inal photography. Amer. Jour. Ophth., 
1944, V. 27, March, pp; 281-282. 


Koch, F. L.'P., and Williams, A. F. 
A modified film adapter for retinal pho- 
tography. Amer. Jour. Ophth., 1944, v. 
. 27, April, pp. 403-407. (4 illustrations, 
references.) 


Livingston, P. C. The form and char- 
acter of rod scotometry. Amer. Jour. 
Ophth., 1944, V. 27, April, 'pp. 349-353. 
(One figure, 5 fields.) 


Low, F. N. The peripheral visual 
acuity of 100 subjects. Amer. Jour. 
Physiology, 1943, Oct. 1, pp. 83-88. 

Peripheral visual acuity may be 
trained, and is largely independent of 
One hundred persons 
n females) aged 17 to 

' years, including eight color-blind, 
I' ere examined with a special appara- 
us to test their peripheral visual acui- 
}• ^ he apparatus consisted of a 25-cm. 
perimeter with especially constructed 
' ^''^'nator, target carrier, targets, and 
^st objects. Nine points on the tem- 
P peripberal field of each eye were 
^csted in each meridian, the meridians 
‘"g 45 degrees apart. Fixation was 
Cl K examiner observing the 

cf. ^ eye. Each eye was tested 
para^l^^ the whole test requiring 
to 60 minutes. The variation of 


peripheral visual, acuity varies widely, 
the best subject being about 3)4 times 
the normal and 8)4 times the most sub- 
normal. On the whole, these tests veri- 
fy the well-known visual acuity curves 
of Wertheim. Charles A. Bahn. 

Simonson, E., Fox, M. S., and En- 
zer, N. Influence of vestibular stimu- 
lation on the fusion frequency of flicker 
in normal subjects and in patients with 
postconcussion syndrome. Arch, of 
Otolaryng., 1943, v. 38, Sept., p. 245. 

The resting value of the fusion fre- 
quency of flicker was determined for 
16 normals and 16 postconcussion pa- 
tients. Of the latter, eight showed de- 
pression. Caloric vestibular stimulation 
was then found to have decreased the 
fusion frequency of flicker in the 16 
normal subjects, but to have increased 
it in 14 of the 16 patients with post- 
concussion syndrome. This deviation 
occurs later and lasts longer than the 
reactions of nystagmus and dizziness, 
and reveals pathologic deviations in a 
greater number of subjects than the 
use of the nystagmus reaction alone. 
The test is thought by the authors to 
be a useful clinical test. 

Robert N. Shaffer. 

2 

THERAPEUTICS AND OPERATIONS 

Berens, Conrad. An illuminated re- 
tractor for eye operations, especially 
for detachment of the retina. Amer. 
Jour. Ophth., 1944, v. 27, March, p. 281. 
(One figure.) 

Falls, H. ‘F. A word of caution in 
use of pentothal sodium in ophthalmic 
surgery. Arch, of Ophth., 1944, v. 31, 
Feb., pp. 134-137. 

Pentothal sodium, a short-acting 
barbiturate, has been quite popular as 
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a general anesthetic for intravenous 
administration. The drug is potentially 
dangerous, since it has a depressing 
effect on the medullary respiratory cen- 
ter. There is a lack of adequate signs 
of impending respiratory failure, mak- 
ing the margin of safety too narrow to 
permit its unqualified use. Intravenous 
administration of the drug makes it 
possible for the anesthetist to be out of 
the surgeon’s way. This, combined with 
the ease and rapidity of induction, 
makes it a convenient anesthetic. Its 
use is contraindicated in children, in 
patients with renal or hepatic disease, 
and in cases of increased intracranial 
pressure. The drug is not suitable for 
long surgical procedures which require 
deep muscular relaxation. 

The author summarizes the results 
obtained from the administration of 
pentathal sodium in 147 consecutive 
and unselected ophthalmic operations. 
Apnea occurred in eight cases, in one 
of which it terminated in death. The 
case histories of the patients developing 
apnea are given, in some detail. The 
fatality occurred in a man of 76 years 
during enucleation for a painful sec- 
ondary glaucoma. Respiratory failure 
developed after cessation of painful 
stimuli. Artificial respiration, oxygen 
under pressure, intracardiac injection 
of epinephrine, injection of nikethamine 
and painful peripheral stimulation 
failed to restore respiration. The pa- 
tient had severe generalized arterio- 
sclerosis and arteriosclerotic heart dis- 
ease. Recovery was satisfactory in the 
other seven cases of apnea. One of the 
patients ceased breathing after having 
been taken to the ward, illustrating the 
necessity of observing the patients for 
some time. Other complications ob- 
served included postoperative restless- 
ness, nausea, vomiting, and coughing. 
The author states that the severe cases 


of apnea resulted from faulty adminis- 
tration but. illustrate the potential dan- 
ger of the drug. Method of administra- 
tion and care of complications are 
discussed. (5 tables, references.) 

John C. Long. 

Fitzpatrick, Roberto. Mydriasis 
medicamentosa. Anales de la Soc. 
Mexicana de Oft. etc., 1943, v. 18, Sepl.- 
Dec., pp. 37-42. 

A historical review of the develop- 
ment and use of cycloplcgic and myd- 
riatic drugs and their application to 
various purposes in ophthalmology. 
(References.) Eugene M. Blake. 

Foster, J. Preoperative cultures and 
antisepsis. Trans. Ophth. Soc. United 
Kingdom, 1942, v. 62, pp. 329-335. 

After many years of routine conjunc- 
tival culture preceding cataract opera- 
tion, the author began to doubt the 
value of the practice as no infections 
developed in other intraocular opera- 
tions for which routine cultures were 
not made. In cataract cases that be- 
came infected there was good reason to 
suspect that the patients had intro- 
duced infection by poking their fingers 
under the bandage. Colleagues who did 
not make conjunctival cultures had no 
difficulties with infection. The writer 
suggests that the use of preoperative 
antisepsis tends to reduce the resist- 
ance of the eye. He states other reasons 
for reduction in postoperative infec- 
tion, including improved rriethod of in- 
strument ’sterilization, better selection 
of cases, improved treatment of such 
general conditions as anemia and dia- 
betes, the wearing of masks by sur- 
geons with upper air-passage infec- 
tion, improved operative technique, and 
eye shields which reduce access by the 
patient's fingers to the eye. (3 tables, 
references.) Beulah Cushman. 
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Garcia Miranda, A. Avitaminosis in 
ophthalmology. Arch, de la Soc. Oft. 
Hisp. Amer., 1942, v. 1, Oct., pp. 344- 
377. 

This is an up-to-date review of the 
present status of vitamins in ophthal- 
mology. The role played by vitamins 
A, B complex, C, D, E, and K in ocular 
affections is thoroughly discussed. 

Ramon Castroviejo. 

Gundersen, T., and Liebman, S. D. 
Effect of local anesthetics on regenera- 
tion of corneal epithelium. Arch, of 
Ophth., 1944, V. 31, Jan., pp. 29-33. 
(See Section 16, Injuries.) 

Keyes, J. L. Recent advances in clini- 
cal ophthalmology. Ohio State Med. 
Jour., 1943, V. 39, Dec., p. 1110, 
Indications, effectiveness, dosages, 
^ind contraindications to the use of the 
sulfonamides and penicillin in ophthal- 
mologic conditions are discussed. 

Thygeson’s summary of the use of 
the sulfonamides in the viruses of 
trachoma, inclusion conjunctivitis, and 
lymphogranuloma, and in ocular infec- 
tions due to gonococcus, meningococ- 
cus, alpha and beta hemolytic strepto- 
coccus, staphylococcus, pneumococcus, 
influenza bacillus, diplobacillus, coli- 
ocm rods, Friedlander’s bacillus, and 
l'\ocyaneus bacillus is quoted. 

. •'^'^Ifadiazine is the drug of choice for 
internal medication. Local application 
^ percent sulfathiazole or sulfadia- 
^-”ie in an ointment composed of 100 
percent hydrous avooI fat is inost ef- 
e«nc, although a base of 25-percent 
)''ool fat and 75-percent pet- 

dro^*^'" ''' efficient. Local 

cop,, of 3 to 5-percent sodium sul- 
■^thiazolc (water-soluble) is useful, al- 
^ occasionally irritating after 
i cu oiigcd use because of the alkaline 


PH. Adequate dosage of any of the sul- 
fonamides, used orally, and adequate 
duration of therapy are stressed be- 
cause of the risk of developing a sulfa- 
fast strain of infecting organisms, or of 
the danger of a relapse. 

Optimum blood-sulfadiazine levels 
lie between 7 and 13 mg. per 100 c.c. 
In adult males of army age this is best 
assured by an initial dose of 4 gm. and 
subsequent dosage of 1 gm. every four 
hours for the first 24-hour period. Once 
the level is established it can usually 
be maintained by 1 gm. every' five or 
six hours. Alkalinization is maintained 
by roughly corresponding doses of 
sodium bicarbonate. Sodium citrate is 
substituted the third day if the urine 
is alkaline to litmus paper. 

Penicillin so far is effective locally 
and systemically in infections caused 
by streptococcus hemolyticus, staphy- 
lococcus aureus, pneumococcus, gon- 
occoccus, meningococcus, B. diph- 
theriae, and Koch-A¥eeks bacillus. Fur- 
ther analogy between penicillin and 
the sulfonamides is noted in that or- 
ganisms may become fast to either 
drug, and also that bacteriostatic rather 
than bacteriocidal action is characteris- 
tic of each. 

The activity of penicillin is greatly 
reduced in the presence of colon bacilli. 
Instillation and parenteral use of pen- 
icillin are effective. Concentrations of 
penicillin up to 5,000 units per c.c. are 
tolerated in eye instillations. Instilla- 
tion every half to one hour is advised for 
acute phases, with gradual diminution 
until several days after clinical cure. In- 
travenous and intramuscular dosages of 
penicillin range from 5,000 to 15,000 
units administered every two or three 
hours, with a total maximum dosage of 
120,000 units in 24 hours. 

Hospitalization for treatment with 
penicillin in advised, because of the 
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scarcity of the drug and its rapid tend- 
ency to deteriorate. 

Owen C. Dickson. 

Knight, H. C., Emory, M., and Calla-, 
han, N. H 5 ^erpyrexia in the treatment 
of acute ocular inflammations. Amer. 
Jour. Ophth., 1944, v. 27, April, pp. 381- 
388. (5 tables, references.) 

Steinhaus, A. H., and Kelso, A. Im- 
provement of visual and other func- 
tions by cold hip-baths. War Med., 
1943, V. 4, Dec., p. 610. 

Cold hip-baths lasting 10 to 20 min- 
utes are shown to produce striking 
temporary improvement in binocular 
vision, visual acuity, critical fusion fre- 
quency, and psychomotor reactions. 
These baths have been maintained at 
least six hours without after-depression 
being observed. It is suggested that 
they be tried in those aspects of war- 
fare and industry that involve monoto- 
nous routine duties demanding acute 
vision and alert performance. 

Robert N. Shaffer. 

Von Sallmann, L., and Meyer, K. 
Penicillin and sulfadiazine in the treat- 
ment of experimental intraocular infec- 
tions with Staphylococcus aureus and 
Clostridium welchii. Arch, of Ophth., 
1944, V. 31, Jan., pp. 54-63. 

The authors’ study, previously re- 
ported, of the chemotherapy of intra- • 
ocular infections of the anterior seg- 
ment with Diplococcus pneumoniae 
has been extended to infections with 
Staphylococcus aureus, which in fre- 
quency stands second to D. pneu- 
moniae as a cause of postt'raumatic and 
postoperative purulent endophthalmi- 
tis. Clostridium welchii was selected as 
a representative of the anaerobe group. 
The effect of oral administration of 
sulfadiazine in combination with the 


topical use of its sodium salt was again 
compared with that of local treatment 
with penicillin. 

The inoculation was carried out as 
follows : The needle was introduced in- 
to the anterior chamber near the lim- 
bus at the 12-o’clock position, and a 
large, deep slit was made in the an- 
terior cortex of the lens. Aqueous was 
withdrawn into a syringe, and, after 
proper adjustment of the stopcock, the 
net amount of 0.05 c.c. of a lO'^-dilu- 
tion of an 18-hour broth culture was in- 
jected into the anterior chamber. The 
number of viable organisms injected, as 
calculated by, plate counts, varied from 
5,000 to 10,000. After withdrawal of 
the needle an attempt was made to seal 
the puncture canal with a heated probe. 
Treatment was initiated six to seven 
hours after inoculation, and consisted 
of iontophoretic introduction of sulfa- 
diazine or penicillin. 

The clinical and histologic inflamma- 
tory changes observed six hours after 
inoculation of the eyes of rabbits were, 
caused in great part by the trauma of 
the injection. To this category belong a 
dense fibrinous exudate in front of the 
pupil, dilatation of the capillaries in the 
iris and the ciliary body, an obvious 
increase in protein content of the aque- 
ous, the presence of a few poljrmorpho- 
nuclear leucocytes in the iris and the 
anterior chamber, and a characteristic 
edema of the ciliary processes in the 
form of numerous Greeff blebs. 

The authors conclude that the tech- , 
nique described is a reliable standard , 
lesion for chemotherapeutic experi- 
ments as to Staph, aureus. Combined, 
oral and topical use of sulfadiazine was 
beneficial in 21.7 percent of the eyes 
with purulent endophthalmitis so pro- 
duced, if treatment was. initiated six to 
seven hours after inoculation. Penicil-'- 
lin, applied topically with the first 
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treatment six to seven hours after in- 
oculation, controlled the infection defi- 
nitely in 62.5 percent and possibly in 
75 percent of the eyes, 

Intralenticular injections with Cl. 
welchii caused destructive endophthal- 
mitis; and neither sulfadiazine nor-' 
penicillin therapy begun six hours after 
such injections had any effect on the 
resulting endophthalmitis, (Refer- 
ences.) R. W. Danielson. 

■Ron Sallmann, L., and Meyer, K. 
Penetration of penicillin into the eye. 
Arch, of Ophth., 1944, v. 31, Jan., pp. 
1-7. 

The good results from penicillin in 
treatment of some experimental intra- 
ocular infections of the anterior seg- 
ment of the eye, and the antibacterial 
activity of penicillin in vitro against 
most organisms found in intraocular in- 
fections, suggested a stud}'’ of the pene- 
tration of penicillin into the anterior 
chamber. 

The investigations on the topical use 
of penicillin deal, first, with the en- 
trance of penicillin into the aqueous of 
' rabbits after iontophoresis as compared 
with that after the corneal bath; sec- 
ond, with the influence of wetting 
agents on the penetration of penicillin ; 
and, finally, with the possibility of its 
introduction by repeated use of solu- 
tions or ointments with and without 
wetting agents. The studies on sys- 
temic application are limited to deter- 
minations of j)enicillin in the blood, the 
spinal fluid, and the intraocular fluids 
after smgle intramuscular injections. 

lontophoretic introduction of a 0.25- 
pcrcent solution of sodium penicillin 
mto the aqueous led in 45 minutes to 
m?.ximal concentration of 40 micro- 
grarns per c.c. The average for this 
»>axrmal concontnuion was about three 
5nne.= .as great as that obtained with a 


solution of O.Rpercent sodium penicil- 
lin and was almost ten times as great 
as the average concentration in the 
aqueous 45 minutes after a single cor- 
neal bath with a 0.25-percent solution. 
A small amount of penicillin was found 
in the aqueous after four hours only, 
following iontophoretic introduction of 
a 0.25-percent solution. The increased 
speed of penetration under the influ- 
ence of an electric current is demon- 
strated by the results of determination 
of penicillin in the'aqueous 15 minutes 
after application. ARhereas no trace of 
penicillin was detected after a corneal 
bath, the presence of 16.6 micrograms 
per c.c. was estimated after ionization 
with a 0.25-percent solution. No de- 
tectable amount of penicillin was found 
in the vitreous rvithdrawn in two ex- 
periments one hour after the transcor- 
neal iontophoretic -introduction of a 
0.25-percent solution of sodium penicil- 
lin. 

Furthermore, a comparison of the 
two groups of experiments demon- 
strates that the use of nupercaine as a 
local anesthetic is almost as effectiA^e 
in increasing the penetration of penicil- 
lin into the anterior chamber as is the 
addition of wetting agents to the pen- 
icillin solution in its application with 
general anesthesia. As these experi- 
ments were confined to the use of two 
surface-tension depressants, no gener- 
alization can be made as to the value 
. of other wetting agents for use with 
penicillin. 

Repeated applications of solutions 
and ointments containing penicillin did 
not produce any delectable antibac- 
terial activity of the aqueous. The addi- 
tion of Avetting agents AA-as AA'ithout 
effect. Small amounts of penicillin en- 
tered the aqueous from the blood 
stream. Secondary aqvteous contained 
several times as much penicillin as 
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primary aqueous. (3 graphs, refer- 
ences.) R. W. Danielson. 

Wegener, H. P. Toxic effects of 
sulfonamides on the eyes. Amer. Jour. 
Med. Sciences, 1943, v. 206, Sept., pp. 
261-268. 

The author reviews in detail the 
literature on this subject. It has been 
proved that the sulfonamides are pres- 
ent in all of the ocular tissues in a 
concentration somewhat below the 
blood level. One of the commonest re- 
ported toxic manifestations is a change 
in refraction, an induced myopia that 
is usually very transient and is prob- 
ably due to edema of the lens. Another 
common finding is transient edema and 
irritation of the lids and conjunctiva. 
Rarer, but important, lesions reported 
are optic neuritis and hemorrhagic reti- 
nitis. In most of these cases recovery 
occurred without permanent damage. 
In some studies in normal individuals 
it was found that there was no sig- 
nificant change in the visual acuity and 
peripheral field, but definite effect on 
the muscle balance and depth percep- 
tion was noted. All of these studies 
showed no significant difference in the 
toxicity of the various sulfonamides. 

T. E. Sanders. 

3 

^ PHYSIOLOGIC OPTICS. REFRACTION, 
AND COLOR VISION 

Berens, C., and Sells, S. B. Experi- 
mental studies on fatigue of accom- 
modation. Arch, of Ophth., 1944, v. 31, 
Feb., pp. 148-159. 

Accommodative fatigue was studied 
on 57 clinic patients complaining of 
ocular fatigue or other symptoms of 
asthenopia. Twelve different experi- 
ments were carried out on these pa- 
tients, fatigue being produced by the 
use of the Howe-Berens ophthalmic 


ergograph. The data are recorded in 
detail in 13 tables. It was observed that 
a period of exercise on the ophthalmic 
ergograph resulted in a recession of 
the near i:>oint. This is regarded as evi- 
dence of fatigue of accommodation. 
When the experiments were conducted 
with one eye occluded it was found 
that both eyes manifested fatigue, the 
occluded eye to a lesser degree than 
the “working eye.” (2 figures, 13 tables, 
references.) John C. Long. 

Hamilton, W. F., Briggs, A. P., and 
Butler, R. E. The testing of color vi- 
sion in relation to vitamin-A adminis- 
tration. Amer. Jour. Physiology, 1944, 
V. 140, Jan. 1, p. 578. 

That vitamin therapy may affect 
retinal pigmentation and enable a sub- 
ject to pass color- vision tests as he can 
do with rose-colored glasses is not im- 
possible. If it did so, however, it 
would not improve wave-length dis- 
crimination. 

Tests revealed no change Jn dichro- 
mats after massive vitamin-A therapy. 
The Ishihara test gave a correct diag- 
nosis, since the cases were classified as 
green-blind and by examination with 
spectral light they were dichromats 
with a long spectrum. 

Twelve of the “Ishihara-blind” sub- 
jects were trichromats who could dis- 
criminate colors throughout the spec- 
trum. About one half of these men had 
thresholds close to the average of the 
population, and one half somewhat 
higher in the orange to green. Only 
one of the 13 subjects showed a change 
from partially red-green blind to nor- 
mal under large doses of vitamin A, 
and he lapsed to the original diagnosis 
when his blood concentration returned 
to its original level; 

About one half of the group discard- 
ed under the Ishihara test can be 
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crimination. The authors feel that this 
group, although able to see and name 
the colors of the dots, are unable to 
arrange them into a figure. Failure 
then is in building up a mental pattern 
and seems to 'be psychic rather than 
sensory. Some of the men who see the 
figure have less wave-length acuity 
than some who do not. 

Evidence therefore leads to the con- 
clusion that the Ishihara and similar 
tests do not tell whether the individual 
can discriminate hue, but gave rather 
confused information as to whether he 
is or is not anomalous in the manner 
in which he arranges his visual field 
into patterns. Owen C. Dickson. 

Harris, R. H. Comparison of the 
Ishihara and the American Optical 
Company series of pseudoisochromatic 
plates. Arch, of Ophth., 1944, v. 31, 
Feb., pp. 163-164. 

Examination of color vision was car- 
ried out on 1,471 applicants for army 
air crew training by use of both the 
Ishihara series of plates and the plates 
of the American Optical Company. 
The applicant failed if he missed 25 
percent or more of the plates in either 
series. It was found that 6.6 percent 
failed with the Ishihara tests, while 
5.7 percent failed with the American 
Optical Company plates. It is con- 
cluded that the Ishihara series of plates 
meets the demands better than the 
American Optical Company plates be- 
cause with the former the examination 
is less time-consuming and the elimina- 
tion of candidates with subnormal color 
Ijcrception is more thorougli. Further, 
;hc plate? arc less easily available to 
co1or-<lcficiciit candidates who wish to 
become fatniliar with them for the pur- 
pose of nassinj: the examination. 

John C. Long. 


Reeder, J. E., Jr. The psychogenic 
color field. Amer. Jour. Ophth., 1944, 

V. 27, April, pp. 358-361. (4 fields, 1 
table.) 

Sloane, A. E, Refraction clinic. 
Amer. Jour. Ophth., 1944, v. 27 , April, 
pp. 407-409. 

4 

OCULAR MOVEMENTS 
Arganaraz, Raul. Ocular torticollis. 
Arch, de Oft. de Buenos Aires, 1942, 
V. 17, July, p. 379. 

The importance of ocular torticollis 
is stressed. The actions of the rectus 
and oblique muscles are explained in 
detail as the basis of the mechanism of 
production of the vicious positions of 
the head in vertical strabismus. Ocular 
torticollis is found associated with 
paralytic vertical strabismus and with 
functional vertical strabismus. The first 
variety is more frequently related to 
paralysis of the superior oblique, al- 
though underaction of any of the other 
vertical muscles can produce it. It is 
due to a reflex stimulus originating in 
the labyrinth and semicircular canals 
in order to maintain the correct posi- 
tion of the planes of the eye. The torti- 
collis associated with functional or 
spastic vertical strabismus is more, fre- 
quently caused by spasm of the inferior 
oblique, but spasms of the superior or 
inferior rectus muscles may also give 
rise to it. The underlying cause is not 
a paralysis, but a permanent spastic 
contracture of the muscle. (Illustra- 
tions, photographs.) 

Plinio iMontalvan. 

Malbran, Jorge. Concerning paralysis 
of the inferior oblique. .Arch, de Oft. 
de Buenos .Aires, 1942, v. 17, June, p. 
337. 
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The extreme rarity of individual 
paralysis of the inferior oblique muscle 
is stressed, and the literature on the 
subject is reviewed and brought up to 
date. The author then reports six cases 
of paralysis of the inferior oblique 
which have come under his observa- 
tion. In the first case, which occurred 
in a 16-year-old girl during epidemic 
parotitis, the paralysis was limited to 
the right inferior oblique, without in- 
volvement of the other extraocular 
rnuscles, while in the remaining five 
cases the paralysis was accompanied 
by convergent strabismus. (Bibliogra- 
phy, photographs.) 

Plinio Montalvan. _ 

5 

. CONJUNCTIVA 

Almeida Toledo, Silvio de. Consider- 
ations as to the etiology of trachoma. 
Arquivos Brasileiros de Oft., 1943, v. 
6, Oct., pp. 163-192. 

This thirty-page article is a review 
of the literature of the subject, with a 

bibliography of 73 references. 

) 

Director, William. Fixed eruption 
conjunctivitis and fever from sulfathia- 
zole. Arch. Derm, and Syph., 1943, v. 
48, Nov., p. 523. 

Cutaneous reactions from sulfona- 
mide compounds are not infrequent, 
but conjunctivitis, as a reaction, is less 
common. The author reports one" case 
of fixed dermatitis, conjunctivitis, and 
fever. The term “fixed” is used in the 
sense that in recurrences the derma- 
titis is confined to the same site. 

A diagnosis of 'lymphogranuloma 
venereum was established and sulfa- 
thiazole was given daily. One day after 
therapy was started macules appeared 
on the neck. Papules . appeared on the 
forehead, and both conjunctivas be- 


came diffusely injected. After the 
fourth day sulfathiazole was discon- 
tinued. The drug lesions faded the next 
day, and two days later they were al- 
most completely gone. 

After recurrence of the swelling in 
the left inguinal lymph nodes the pa- 
tient again was given a total of 3.5 gin, 
of sulfathiazole for two days. At noon 
of the second day there was a recur- 
rence of the eruption on the same sites 
as, had been previously affected. The 
use of sulfathiazole was discontinued. 
Twenty-four hours later the eruption 
had subsided, only slight erythema re- 
ma.ined, and the conjunctival injection 
had completely faded. 

The patient was given 0.5 gm, of 
sulfathiazole and the following obser- 
Actions were made. (1) Elevation of 
temperature, Avith malaise, appeared 
first after an interval of 4 hours and 15 
minutes, rose sloAvly to 102.6 F. in 2 
hours, remained there for 3 hours, and 
sloAvly subsided ,to normal in 6 hours ; 
a total febrile period of 11 hours. (2) 
Conjunctival injection and dermatitis 
of fixed sites on the neck and forehead 
appeared together after a latent period 
of 5 hours and 45 minutes. The injected 
conjunctival vessels appeared first at 
the inner canthi and spread laterally. 
The injection disappeared completely - 
in 24 hours. Dermatitis subsided com- 
pletely in >36 hours. From the clinical 
description it appeared that the shock 
organ of the skin and conjunctiva Avas 
vascular, the reaction consisting of di- 
latation of the srnall vessels of the 
conjunctiva and vasodilatation and in- 
creased permeability of the small ves- 
sels of the corium in the area affected 
by dermatitis. 

Theodore M. Shapira. 

Griffey, W. P. Penicillin in treat- 
ment ' of gonorrheal conjunctivitis. 
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Arch, of Ophth., 1944; v. 31, Feb., p. casionally skin, develop similar term! 
162. nal changes. Robert N. Shaffer. 


A man aged 24 years developed a 
gonorrheal urethritis and conjuncti- 
vitis which proved^ resistant to sulfa- 
thiazole. Treatment consisting of sulfa- 
thiazole and intravenous injections of 
typhoid vaccine were carried out over 
a' period of about six weeks. At the 
end of this treatment the urethral dis- 
charge had subsided considerably but 
the ocular infection with a copious 
purulent discharge persisted. The 
gonococcus could be demonstrated by 
smear and culture from both the con- 
junctiva and urethra. Treatment was 
then changed to the intramuscular in- 
jection of penicillin sodium. Twenty- 
five thousand units were injected every 
three hours for a total of ten injections. 
Hourly cultures of the conjunctiva and 
urethra were made. These cultures 
were positive for the first five hours, 
after which time they were persistently 
negative. Marked' improvement was 
noted in the clinical appearance of the 
eye within ten hours of beginning 
treatment. Prompt and complete recov- 
ery took place. (4 photographs.) 

John C, Long. 

Lever, W. F. Pemphigus conjunc- 
tivae with scarring of the skin. Arch. 
Herm. and Svph., 1944, v. 49, Feb., p 
113. 


Lever, W. F, Severe erythema multi- 
forme . . . development of cicatricial 
conjunctivitis and dermatitis in one 
case. Arch. Derm, and Syph., 1944, v. 
49, Jan., p. 47. 

Severe erythema multiforme starts 
abruptly with high fever and important 
constitutional signs. An extensive pre- 
dominantly bullous eruption of the skin 
and mucous membranes develops with- 
in a few days. Despite the severe clin- 
ical picture fatalities are rare. Recovery 
is usually complete in a few weeks. 
The only area where permanent dam- 
age may result is in the eyes, where 
conjunctivitis is common. In mild form 
no harm is done, but the severe varie- 
ties may lead to conjunctival scarring, 
corneal ulcers, and panophthalmitis. In 
the chronic stage the picture is identi- 
cal with that of pemphigus conjunc- 
tivae. Two cases here reported had-ocu- 
lar involvement. 

Robert N. Shaffer. 

Thygeson, Phillips. Primary meniti- 
gococcic conjunctivitis treated by sul- 
fadiazine. Amer. Jour. Ophth., 1944, v. 
27, April, pp. 400-401. 

6 

CORNEA AND SCLERA 


Three cases of conjunctival pemp 
gus are presented. The lilerature c< 
tains reports of only eight similar cas 
The author considers this a distil 
variety of pemphigus because of 
chronic and benign course, predilecti 
ot lesions tor mucous membranes, p 
tscu arly ihe conjunctiva, and th 
.cndcncy to form scar.«. The lesions 
v-.v.s scar the conjunctiva. Frequen 
me otl-.er mucous, membranc.s and 


Anthony, E. W., and Marshall, D. 
Erythema nodosum episcleritis. Amer. 
Jour. Ophth., 1944, v. 27, April, pp. 398- 
400. (One illustration, references.) 

Belfort Mattos, W. Syphilis of the 
sclera. Arquivos Brasileiros de Oft., 
1944, V. 6, Oct., pp. 157-162. 

Two cases are reported. A girl of 
fifteen ycar.s, of good family, came first 
in September, 1930, on account of a 
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refractive error. She had been having 
an annual course of antiluetic treat- 
ment, but was intolerant to bismuth 
and also to the arsenicals. She was seen 
on two subsequent occasions, without 
important change of condition. In De- 
cember, 1932, she came with an in- 
cipient iritis, with exudates in the 
anterior chamber. She was placed on 
vigorous antiluetic treatment, includ- 
ing a carefully selected compound of 
bismuth. On the tenth day of treat- 
ment a previously noted elevation of 
the upper sclera had developed into a 
small conjunctival ulcer from which 
escaped a viscous liquid. In the depths 
of the ulcer the sclera was seen to be 
also ulcerated. Three other ulcers de- 
veloped in the same region, and the 
grayish color of the uveal pigment be- 
came visible. Parenchymatous keratitis 
appeared in the upper part of the cor- 
nea. Under atropine, the pupil main- 
' tained maximum mydriasis. In spite 
of the previous record, three doses of 
the arsenical known as 914 were given 
at intervals of a few days, in associa- 
tion with the bismuth preparation. The 
lesions, stationary until this time, be- 
gan to cicatrize soon after the first 
arsenical injection, and healing was 
complete at the end of 16 days of ar- 
senical treatment. The corneal disturb- 
ance gradually quieted down. 

The second patient was a married 
woman of 39 years, with several 
healthy children. For a year she had 
had persistent irritation of the right 
eye, with vitreous floaters. This condi- 
tion culminated in the formation of a 
flat scleral elevation of purplish color 
just above the cornea. The Wasser- 
mann reaction was negative, the Kahn 
reaction positive. The condition im- 
proved rapidly under arsenic and bis- 
muth, (2 illustrations.) 

W. H. Crisp. 


Darnel, C. S., and Durando, S. A. 
Familial corneal dystrophy of Groe- 
nouw. Arch, de Oft. de Buenos Aires, 
1942, V. 17, June, p. 348. 

Two cases of familial corneal dys- 
trophy of Groenouw, one of the lattice 
type and the other of the nodular type, 
are presented. A complete description 
of the disease is offered, with a review 
of the literature on the subject, (Illus- 
trations, bibliography.) 

Plinio Montalvan. 

Fish, W. M. Ocular rosacea and ari- 
boflavinosis, Amer. Jour. Ophth., 1944, 
V. 27, April, pp. 354-358. (3 tables, refer- 
ences.) 

Malbran, Jorge. Keratoplasty after 
Castroviejo. Arch, de Oft. de Buenos 
Aires, 1942, v. 17, July, p. 403. 

The author reports the results of his 
first eight cases of corneal transplant. 
Castroviejo’s technique was followed in 
every detail and, with the exception of 
two cases, corneal grafts from cadavers 
were used systematically. All the trans- 
plants were surgically successful and 
no eye was lost from infection. Three 
eyes yielded useful vision, one had a 
clear graft but was found to have an 
anterior polar cataract, and four de- 
veloped opacity of the graft. (Illustra.- 
tions, photographs.) 

Plinio Montalvan. 

Mutch, J. R. Hereditary corneal dys- 
trophy. Brit. Jour. Ophth., 1944, v.- 28, 
Feb., pp. 49-86. , , 

An exhaustive review of the litera- 
ture on hereditary corneal dystrophy 
is given, together with a summary of 
25 V different nomenclatures used by 
writers on the subject. The author 
offers a classification based on the mode 
of transmission of the disease, and 
which should do much to iron out the 
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confusion arising from the use of a 
wide variety of descriptive terms. 

Two types of hereditary corneal dys- 
trophy’- (granular and reticular) are in- 
herited by dominant transmission, and 
a third type (macular) is inherited by 
recessive transmission, Groenouw, in 
1890, described two cases of "nodular 
cornea.” It has since been proved by 
Bucklers that these two cases were not 
of the same type, one being granular, 
occurring in a middle-aged patient who 
had no complaint of poor vision and 
whose opacities were limited to the 
central region of each cornea, and the 
other, a macular dystrophy, occurring 
in a young patient who had very poor 
vision and whose corneal opacities oc- 
cupied the entire cornea. 

Following is a summary of the au- 
thor’s classification. Granular corneal 
dystrophy begins in the first decade. 

' The opacities are first seen as fine dots, 
discs, or circles situated below the ep- 
ithelium in the axial region of the 
cornea. These dots often form radial 
lines, hence the confusion between 
early granular and lattice-like types. 
Over a number of years, the opacities 
multiply and coalesce to form clumps. 
They are mostly superficial but may 
reach as deep in the parenchyma as 
Descemet’s membrane. Vision in youth 
is unimpaired. In the second decade, 
the refraction usually changes but vi- 
sion can be kept near normal with 
glasses. In middle age, vision becomes 
affected but there is no definite prog- 
ress of the disease, vision in some cases 
being good even in later life. In old 
age, the surface of the cornea becomes 
s ightly irregular. Corneal sensitivity 
m most cases is normal. 

Reticular corneal dystrophy also 
commences in the first decade of life. 

util middle age, no corneal abnor- 
ity can be seen by' macroscopic 


seen as transparent nodules like drops 
of water, surrounded by a fine network 
of lines which raise the epithelial sur- 
face. This surface irregularity causes 
diminished vision at any early age. 
Corneal sensation is greatly diminished. 

Macular corneal dystrophy com- 
mences in the 'first decade as a fine, 
diffuse opacity which rapidly occupies 
the entire cornea. The spots are larger 
and whiter than in the granular type. 
In. the center of the cornea, the spots 
are superficial but at the periphery they 
are deep. The epithelium is irregular 
and often traversed by pigment lines. 
Corneal sensitivity is greatly dimin- 
ished. Vision is affected early and by 
middle age is reduced to counting fin- 
gers. 

' Illustrations serve to make these dif- 
ferences clear. The common factors of 
all types and their major differences 
are set forth in concise tabular form. 
The author reports a series of investi- 
gations undertaken in connection with 
one of his cases of hereditary corneal 
dystrophy. (7 illustrations, 1 graph, 
tables, extensive bibliography.) 

Edna M. Reynolds 

Stocker, F. W., and Prindle, R. E. A 
new type of pigment line in the cornea. 
Amer. Jour. Ophth.. 1944, v. 27, April, 
pp, 341-345. (3 illustrations, 2 in color' 
references.) 

Tarik Oezerengin, A case of inter- 
stitial keratitis in association with ac- 
quired syphilis. Gdz Klinigi, 1943, v. 1, 
Sept., p. 53. 

A 40-year-old housewife had ac- 
quired sj’-philis from her first husband. 
The family history gives no hint of con- 
genital lues. The left eye was normal. 
The right eye showed typical interstitial 
keratitis, and a special feature in the 
form of numerous precipitatelike yel- 
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lowish-white prominences on the pos- 
terior surface of the cornea. There were 
also posterior synechias. Antiluetic 
treatment improved the condition to a 
certain degree, but there were several 
relapses. Joseph Igersheimer. 

Theodore, F. H. Congenital opacities 
of the cornea. Arch, of Ophth., 1944, v. 
31, Feb., pp. 138-143. 

In six cases here reported the pa- 
tients were born with deep opacities of 
the cornea to which anterior synechiae 
were attached. Two of the patients 
were sisters. The opacities were of two 
types : one of greater density, generally 
located centrally or nearly so, and the 
other consisting of a peripheral mem- 
brane arising from tissue in the an- 
terior-chamber angle. Microphthalmos 
was present in three cases and aphakia 
was noted in one. Visual acuity de- 
pended upon the location of the 
opacity. 

Perhaps the most likely explanation 
of the defect is that it arises as a con- 
genital anomaly due to faulty develop- 
ment of the ingrowing mesoderm that 
forms the corneal stroma, the endo- 
thelium, Descemet’s membrane, the 
anterior layers of the iris, and the 
trabecula. The cases reported appar- 
ently support this explanation. Another 
theory ascribes the defect to incom- 
plete separation of the lens vesicle from 
the surface ectoderm. (8 drawings, ref- 
erences.) John C. Long. 

7 

UVEAL TRACT. SYMPATHETIC 

DISEASE, AND AQUEOUS HUMOR 

Adler, F. H., and Scarlett, H. Juve- 
nile macular exudative choroiditis. 
Arch, of Ophth., 1944, v. 31, Feb., pp. 
144-147. 

In three cases observed in young 
healthy adults, neither trauma nor an- 


tecedent illness seemed related to the 
condition. All three cases apparently 
correspond to the diagnostic entity de- 
scribed by Junius. The complaint was 
of a rather gradual decrease in central 
vision in one eye only, which pro- 
gressed for weeks until visual acuity 
was approximately 6/100, with an abso- 
lute central scotoma corresponding in 
size and shape to the ophthalmoscopi- 
cally visible macular lesion. The macu- 
lar lesions were somewhat oval ' in 
shape, circumscribed and pigmented, 
and in places seemed to be covered with 
connective tissue. A number of small 
hemorrhages seen around the edges 
seemed to come from under the pig: 
mented mass. At no time was there any 
evidence of inflammation. There was no 
ciliary flush, no deposits on the pos- 
terior surface of the cornea, no aqueous 
flare, no vitreous opacities, and no 
edema of the retina surrounding the 
lesions. During the period of observa- 
tion of from six months to a year there 
was a gradual improvement in vision, 
to 6/40 in two cases and to 6/12 in 
another case. 

There is discussion of the differen- 
tial diagnosis between juvenile macular 
choroiditis and acute macular choroidi- 
tis, tuberculosis of the macula, benign 
lymphogranuloma, choroidal and sub- 
choroidal hemorrhage in the macula, 
nevus and malignant melanoma, ' he- 
redodegeneration and farnilial degen- 
eration of the macula, and juvenile 
disciform degeneration. It is thought 
that juvenile macular choroiditis is 
probably due to choroidal or subchor- 
oidal hemorrhage, as is likely the case . 
in the senile type of disciform degen- 
eration. (4 fundus drawings, refer- 
ences.) John C. Long. 

Bender, M. B. The reaction of the 
smooth muscle of the denervated iris 
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in anaphylaxis. Jour, of Immunology, 

1943, V. 47, Dec., p. 483. 

The smooth muscle of the iris con- 
tracts during in-vivo anaphylaxis in the 
guinea pig, rabbit, dog, and cat, and to 
some extent in the monkey, even if the 
eyeball has been parasympathetically 
denervated. If the eyeball is completely 
denervated the pupil contracts in dog 
and cat but not in rabbit or monkey. 
Thus the miosis is not dependent on 
the nervous system and is probably 
due, besides histamine, to liberation of 
a slowly acting substance. Atropine 
does not block pupillary contraction, 
so that acetylcholine can not be held 
responsible for the contraction. 

R. Grunfeld. 

Darnel, C. S., and Meroni, J. C. A. 
Typical coloboma of lens, iris, and 
choroid. Arch, de Oft. de Buenos Aires, 
1942, V. 17, June, p. 357. (See Section 
9, Crystalline lens.) 

Lang^vorthy, O. R., and Ortega, L. 
The iris. Innervation of the iris of the 
albino rabbit as related to its function. 
Theoretical discussion of abnormalities 
of the pupils observed in man. Medi- 
cine, 1943, V. 22, Dec., p. 301. 

To explain the pupillary movements, 
the authors assert, it is not necessary 
to assume that two antagonistic mus- 
cles innervated by two separate auto- 
nomic nerve fibers are balanced against 
each other. The dilator muscle, inner- 
vated by the sympathetic, furnishes 
merely a general tonic background up- 
on which the sphincter acts as long as 
stimulus is applied to the parasympa- 
thetic. The iris is characterized by an 
enormous vascular supply innervated 
by the sympathetic. Construction of the 
ins vessels (it is here argued) produces 
a dilatation, and enlargement of the 
vessels a cohstrictipn, of the pupil. If 


a dye is injected into the vessels of an 
iris sector, this sector becomes wider 
and the pupillary edge becomes flat- 
tened, producing an irregularity of the 
pupil. An irregular pupil can be pro- 
duced when the blood vessels of one 
sector receive more fluid than the other 
sectors. With the raising or lowering 
of the pressure of the injecting fluid the 
pupil becomes smaller or larger. 

Although the majority of neurolo- 
gists ascribe the Argydl Robertson pu- 
pil to a lesion at the upper end of the 
midbrain, the authors believe that a 
peripheral injury in the region of the 
iris explains the abnormalities of the 
pupil in a more satisfactory way than 
a lesion in the central nervous system, 
as well as explaining more easily a uni- 
lateral Argyll Robertson pupil. Lesions 
producing changes in the iris in syphi- 
lis are alleged to be peripheral, in the 
region of the iris itself, damaging the 
sympathetic, parasympathetic, and sen- 
sory nerve fibers of the pupil. 

R. Grunfeld. 

Purvis, V. B. Bilateral buphthalmos 
with congenital anomalies of iris and 
subluxated lens. Proc. Royal Soc. Med., 
1943, V. 36, Oct., p. 627. (See Section 8, 
Glaucoma and ocular tension.) 

Vail, Derrick. Chorioretinitis asso- 
ciated with toxoplasma. Proc. Royal 
Soc. Med., 1943, v. 36, Oct., p. 629. (See 
Section 10, Retina and vitreous.) 

Wegener, H. P. Senile changes in the 
choroid and retina. Amer. Jour. Med. 
Sciences, 1944, v. 207, p. 258. (See Sec- 
tion, 10, Retina and .vitreous.) 

8 

GLAUCOMA AND OCULAR TENSION 

Athens, A. G. Diagnosis of glaucoma. 
Minnesota Med., 1944, v. 27, Jan., p. 21. 
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Good therapeutic results in glaucoma 
are to a considerable extent contingent 
on its early recognition. The author 
makes a plea that the general practi- 
tioner pay particular attention to the 
early signs and symptoms of glaucoma 
in his patients. The initial signs of com- 
pensated glaucoma are tabulated, such 
as fullness of the eyes after a motion 
picture, or after drinking coffee or other 
stimulant, decreased dark adaptation, 
frequent changes of glasses, and halos. 

It is recommended that the internist 
and general practitioner become famil- 
iar with some form of tangent screen 
and the value of visual fields. Particular 
stress is laid on use of the ophthalmo- 
scope on every patient, in order to 
be able to recognize glaucomatous 
changes in the disc. 

Owen C. Dickson. 

Purvis, V. B. Bilateral buphthalmos 
with congenital anomalies of iris and 
subluxated lens. Proc. Royal Soc. Med., 
1943, V. 36, Oct., p. 627. 

A 25-year-old laborer complained of 
vision having been defective since 
birth. For the last few weeks he had 
seen rainbow colors. He had bilateral 
buphthalmos. Vision of the right eye 
was reduced to hand movements and 
in the left was correctable to 5/60 with 
glasses. The tension was 50 mm.-Hg. 
The discs were grossly cupped. The 
visual field was reduced to five degrees 
in the left eye, and imthe right eye the 
visual field could not be charted for 
lack of fixation. The patient had ec- 
topic pupils displaced down and out 
and splits in the iris mesoderm. Onejaf 
the splits was complete, with accom- 
panying ''tear in the ectoderm, through 
which a red reflex was obtainable. The 
splits were not of true polycoria type, 
for the accessory pupils had no indi- 
vidual sphincters. R. Grunfeld. 


Schoenberg, M. J. A report on de- 
fects found in tonometers examined at 
the checking station of the National 
Society for the Prevention of Blind- 
ness. Amer. Jour. Ophth., 1944, v. 27, 
April, pp. 368-372. (One illustration, 
one table.) 

Smith, V. M. The problem of preven- 
tion of blindness among glaucoma pa- 
tients. Med. Woman's Jour., 1943, v. 
50, Dec., p. 301. (See Section 18, Hy- 
giene, sociology, education, and his- 
tory.) 

9 

CRYSTALLINE LENS 

Darnel, C. S., and Garbarino, A. An- 
terior lenticonus. Arch, de Oft. de Bue- 
nos Aires, 1942, v. 17, June, p. 363. 

The extreme rarity of anterior lenti- 
conus is stressed and a case reported in 
which both eyes were affected. The 
area of the lenticonus presented a very 
high myopia, while the rest of the lens 
was practically emmetropic. The au- 
thors succeeded in improving the vi- 
sion substantially by using a piano lens 
with the myopic correction ground at , 
the center in an area of -seven milli- 
meters. (Bibliography.) 

Plinio Montalvan. 

Darnel, C. S., and Meroni, J. C. A., 
Typical coloboma of lens, iris, and 
choroid. Arch de Oft. de Buenos Aires, 
1942, V. 17, June, p. 357. 

After discussing the possible mech- 
anism of production of lens coloboma, 
the authors report a case in which the 
lower portion of the left iris, lens, and 
choroid presented a typical coloboma, 
with considerable visual loss in the af- 
fected eye. (Bibliography.) 

Plinio Montalvan. 

Georgariou, P., and Wolfe, O. Cho- 
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lesterinosis lentis. Amer. Jour. Ophth., 
1944, V. 27, April, pp. 394-397. (Refer- 
ences.) 

Kirby, D, B. A system of intracap- 
sular cataract extraction. Ophth. Tbero 
Amer., 1943, v. 5, no. 2, pp. 95-105 (in 
English), pp. 106-117 (in Portugue.se). 

The author repeats, for the South 
American reader, details already pub- 
lished as to indications for and tech- 
nique of the intracapsular operation. 
Particular attention is given to the pos- 
sibility of grasping the lens at its upper 
margin. This can be done even when 
iridectomy is not performed, the blades 
of the capsule forceps being slid be- 
neath the iris in order to take hold of 
the anterior face of the equatorial re- 
gion of the lens capsule. -In case of 
resistant, elastic zonular lamella, the 
author is noAv prepared definitely to 
recommend use of his method of strip- 
ping the zonular lamella from the upper 
equator while the forceps holds the 
lens away from the vitreous, and pro- 
vided that the vitreous appears to re- 
main in its normal position behind the 
elevated lens margin. (References.) 

W. H. Crisp. 

Rolett, D. M. Juvenile cataract in 
association with dermatosis. Amer. 
Jour. Ophth., 1944, v. 27, April, pp. 389- 
393. (2 tables, references.) 


in the other eye. At a subsequent visit, 
a month and a half later, it was ob- 
served that the hemorrhage had been 
transformed into a mass of milky-white 
fluid. The authors speculate on the 
changes the blood might have under- 
gone and arc inclined to believe that 
the white fluid may have resulted from 
fatty degeneration of the white blood- 
cells with destruction and disappear- 
ance of the red corpuscles. 

Plinio Montalvan. 

Denison, W. C. Retinitis proliferans 
(Eales’s disease). U. S. Naval Med. 
Bull., 1944, V. 42,. Jan., p. 180. 

A 23-year-old shipfitter complained 
of blurred vision of the left eye lasting 
three months, and of sudden blurring 
of the right eye the past four days. The 
right vision was 20/50, the left 10/200. 
The visual fields were greatly con- 
tracted. Ophthalmoscopic examination 
revealed a large organized blood clot in 
the superior retinal region, with string}^ 
clots extending into the vitreous of the 
right eye. In the left eye extensive, old 
hemorrhages were found in the disc and 
macula, and over a large area in the 
retina. A thin circular membrane with 
fine newly-formed blood vessels pene- 
trated into the vitreous. 

During the man’s stay in the hospital 
no new hemorrhages were seen in the 
left eye, but retinal venous hemor- 
rhages involving the disc and macula 


RETINA AND VITREOUS 

Darnel, C. S., and Travi, O. C. Ui 
usual evolution of a pre-retinal hemo’ 

lolf ■ Buenos Aire: 

1942, V. 1/, July, p. 42P 

The authors report a case in whic 
-ght months after the onset of a-ju: 
tapapillary choroiditis in the right ey 
a large preretinal hemorrhage appean 


were seen in the right e3''e every week 
for seven weeks. Vision in the right 
eye diminished to 20/100. No noticeable 
improvement followed treatment with 
vitamins, calcium lactate, calcium glu- 
conate, or potassium iodide. The eti- 
ology remained undetermined. 

R. Grunfeld. 

Lijo Pavia, J. Central retinal artery. 
Induced pulsation. Its analysis by 
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means of -cinematography. Arch, de 
Oft. de Buenos Aires, 1942, v. 17, July, 
p. 412. 

By means of cinematography of in- 
duced arterial pulsation of the fundus 
an analytic study of arterial pulsations 
in general can be carried out. The au- 
thor, who has pioneered in this field, 
has gradually improved his original 
technique and uses supersensitive pan- 
chromatic motion-picture film, expos- 
ing 64 frames per second for periods of 
about ten seconds. After the film is 
developed, those portions in which the 
arterial pulsations are more clearly vis- 
ible are selected and the necessary 
prints made in order to lengthen the 
projection time and thus allow careful 
study of the two component phases of 
every pulsation. By this method the 
author studied the induced arterial pul- 
sation in the fundi of two patients with 
systemic hypertension and was able to 
show that the phase of arterial contrac- 
tion was longer than in normal indi- 
viduals. He interprets this as a sign 
of latent angiospasm. (Own bibliogra- 
phy.) - Plinio Montalvan.' 

Moreau, Angel. Considerations about 
hemeralopic retinosis. Arch, de la Soc. 
Oft. Hisp.-Amer., 1942, v. 1, Nov.-Dee., 
pp. 521-553. 

The author classifies retinosis in two 
groups; (1) typical pigmentary retino- 
sis of hereditary etiology. (2) acquired 
retinosis with subjective and objective 
pathology similar to that of the first 
group. The histopathologic changes in 
the retina and choroid are described in 
accordance with Morax’s studies. 

In reference to the mechanism of pro- 
duction of pigment, the author offers 
lengthy theories about points which are 
still obscure, discussing at length ex- 
perimental work done by several au- 
thors and the role played by heredity, 


vitamins, and hormones in the physio- 
pathology of pigment. 

In order to understand well the 
symptomatology of hemeralopic retino- 
sis, the author considers it important 
to remember the role played by vita- 
mins in the hypophysis in regulating 
growth, a fact that he has proved ex- 
perimentally in animals. Experimental 
work carried out by different authors 
has led him to believe that pigment 
is perhaps regulated by a center con- 
trolling two hormones ; one melanotic, 
the other adrenalin, which would be 
antagonistic to the first one. 

Experiments performed by the au- 
thor upon a cat with deficiency of vita- 
min B, lead him to believe that animals 
lacking lactoflavin cannot produce, or 
produce a minimum amount of, mela- 
notic hormones. Other experiments 
carried out on mice convince him that 
in animals lacking lactoflavin the 

optohypothalamohypophisopigmentary 

reflex is absent, demonstrating the role 
played by lactoflavin in the stimulation 
of hypophysis through the optic nerve 
and production of melanotic hormones. 

The author attempts to explain the 
clinical manifestations of hemeralopic 
retinosis as follows ; 

(a) In typical hereditary hemeralopic 
retinosis, heredity and consanguinity 
have been proved to play a very impor- 
tant role. In this group the author un- 
dertakes to prove that primary degen- 
eration does not exist in the pigmentary 
epithelium but rather in the hypo- 
thalamic-hypophysial system. There 
would be therefore a hereditary dis- 
turbance in the production of 'mela- 
notic hormones and possibly a vitamin 
deficiency in the hypophysis. The con- 
genital disturbances might be due to 
congenital syphilis. In this group, when 
the subjective symptoms of hemera- 
lopia begin to appear without objective 
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findings, injection of melanotic hor- 
mones of hypophyseal extract, together 
with the administration of vitamin A, 
may improve the disturbance of dark 
adaptation. 

If the process continues without 
treatment, the absence of melanotic 
hormones and the pveraction of antago- 
nistic suprarenal hormones create a 
vicious circle with the typical degen- 
erative changes in the retina and cho- 
roid observed ophthalmoscopically. 
During this late period of the disease, 
treatment is useless. 

(b) In acquired heremalopic retino- 
sis heredity and consanguinity cannot 
be demonstrated. In this group the pig- 
mentary changes are secondary to in- 
fection or vitamin deficiency. If the 
condition is observed in the incipient 
stages treatment will be effective, but 
treatment will be useless if the condi- 
tion is observed when a great deal of 
degenerative change has already taken 
. place. (Bibliography.) 

; Abstracter’s comment ; 

This article does not lend itself very 
well to abstracting, because the author 
mixes the histopathologic findings with 
experimental work and theories regard- 
ing the problems he is studying. Also, 
basing upon theoretical grounds with 
very little experimental work, he ex- 
- presses in dogmatic statements conclu- 
sions which are not justified by the 
material contained in the article. 

Ramon Castroviejo. 


reasons, a tear in the detached retina 
could not be found. As a last resort a 
barrage operation was performed. In 
the first case the time of observation 
was eight months; during this time vi- 
sion remained 1/10. In the second case 
the vision before operation was hand 
movements, after the operation 1/50. 
In the third case vision was improved 
from counting fingers at three feet to 
1/10, but it cannot be said whether this 
was a final result, as the observation 
. time was too short. 

Joseph Igersheimer. 

Saenz Canales, Jose. Cyst formation 
in the vitreous. Anales de la Soc. Mexi- 
cana de Oft., etc., 1942, v. 17, July- 
Aug., pp. 123-139. 

The author divides cysts of the vitre- 
ous into three groups. The first com-- 
prises those which are located in the 
anterior part of the vitreous and which 
have developed from remnants of the ' 
vascular hyaloid system. The second 
group is formed of those in the pos- 
terior portion of the vitreous, which- are 
also remnants of the hyaloicL vascular 
system, those of mesodermal origin de- 
rived from the embryonal slit, and 
those of retinal origin.. The third group 
deals with free cysts in the vitreous, 
either congenital or acquired. 

A cyst on the nasal border of the 
papilla, probably arising" from the hya- 
loid system, is described and pictured. 
(One illustration.) 

Eugene M. Blake. 


Nuri Fehmi Aybeck. About the i 
nificance of tears in operations on r 
nal detachment and in barrage ope 
tions. Goz Klinigi, 1943, v. 1, Sept. 

Three cases of advanced retinal 
tachment are reported in which 
cause of vitreous opacities or for ot 


Smith, H. E. Actinic macular retinal- 
pigment degeneration. U. S. Naval 
Med. Bullr, 1944, v. 42, March, p. 675. 
(See Section 16, Injuries.) 

Vail, Derrick. Chorioretinitis associ- 
ated with toxoplasma. Proc. Royal Soc. 
Med., 1943, v. 36, Oct.; p. 629. 
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The author reviews the literature on 
toxoplasma associated with choroiditis. 
Toxoplasma is a highly organized pro- 
tozoan parasite consisting of a distinct 
cytoplasm and nuclear chromatin. It is 
crescentic, pyriform, oval, or round, 
and measures 6 to 7 microns in length 
and 2 to 4 microns in width. It produces 
diseases in numerous animals ; among 
others the mouse, rat, squirrel, dog, 
monkey, pigeon, and the common fowl. 
The parasite can multiply only in living 
cells and can easily be transferred to 
animals. The mode of transmission to 
man is unknown. 

The ophthalmoscopic findings in both 
the infantile and adult cases include; 
bilateral, multiple, circumscribed, exu- 
dative choroiditis with predilection for 
the macular area. Activity of the lesion 
is characterized by choroidal hemor- 
rhage usually in the direction of the 
spread of the lesion, whereas healing 
is revealed by heavy pigmentation 
sometimes accompanied by prolifera- 
tive retinitis and (in one case) by reti- 
nal detachment. Microphthalmos and 
other congenital defects are often found 
in association. 

The diagnosis of congenital cases can 
be made by the clinical tetrad of 
symptoms; (1) hydrocephalus or mi- 
crocephalus, (2) cerebral calcification, 
(3) choroiditis, (4) disturbances of 
nervous function. In older children and 
in adults the diagnosis is based on the 
toxoplasma-neutralization test. 

R. Grunfeld. 

Wegener, H. P. Senile changes in the 
choroid and retina. Amer. Jour. Med. 
Sciences, 1944,- v. 207, Feb., p. 258. 

The author completely reviews the 
present-day concept of the senile 
changes occurring in the choroid and 
retina. These are discussed from both 
the clinical and pathologic viewpoints. 


AVegcner believes that in future, if 
these conditions are to be controlled, 
we must belter appreciate the pre- 
senile changes. T. E. Sanders. 

11 

OPTIC NERVE AND TOXIC 
AMBLYOPIAS 

Barraquer, Tomas. Ophthalmoscopic 
aspects of the papilla in some states pf 
hypovitaminosis. Arch, de la Soc. Oft. 
Hisp.-Amer., 1942, v. 1, Nov.-Dee., pp. 
554-560. 

During the recent civil war in 
Spain, the author saw many cases of 
hypovitaminosis with the following 
symptomatology ; Hemeralopia and 
nyctalopia Avere found to be the initial 
symptoms of the disease. The lids fre- 
quently had areas of hyperkeratosis. 
In the conjunctiva, several types of 
conjunctivitis were observed, the most 
common being phlyctenular keratocon- 
junctivitis ; in these cases the Mantoux 
test was always positive. The pupil was 
often found to react sluggishly to light, 
ptosis was a frequent finding, and some' 
cases showed tropias accompanied by 
diplopia. Disturbances of the optic 
nerve were observed in the form of 
central scotomata with negative oph- 
thalmoscopic pictures, somewhat as m 
cases of tobacco-alcohol amblyopia. Op- 
tic neuritis Avas also occasionally ob- 
served, leading to partial optic atrophy. 
Anemia was found by the author to 
haA'^e played an important role in the 
development of these vitamin deficien- 
cies. Treatment Avas directed to im- 
proving the anemic condition, and to 
administration of vitamins A and B 
for the improvement of the vitamin de- 
ficiency. Ramon CastroAuejo. 

Folk, M. R. Optic-nerve atrophy in 
malignant nasopharyngeal tumors. 
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Amer. Jour. Ophth., 1944, v. 27, April, 
pp. 373-380. (6 illustrations,. 1 table, 
references.) 

Lopez Enriquez, M. Amblyopias of 
the alcoholic nicotinic group due to 
avitaminosis, or carential (vitamin- 
deficiency) amblyopias of the alcoholic 
nicotinic group. Arch, de la* Soc. Oft. 
Hisp.-Amer., 1942, v. 1, Nov.-Dee., pp. 

' 568-577. 

During the recent civil war in 
Spain, the author was able to study 
24 cases of amblyopia with the same 
characteristics as those observed in 
cases of alcohol-and-tobacco intoxica- 
tion. The fact that some patients did 
not smoke or drink led the author to 
the conclusion that amblyopias similar 
to those of alcohol-and-to’bacco intoxi- 
cation were caused by vitamin defi- 
ciency. Subjectively, diminution of vi- 
sion and central scotoma were present. 
Objectively, small whitish dots or 
arches at or around the macula were 
observed. Nineteen cases were treated 
with masculine glandular extracts, 
strychnine, and vitamin A. Fourteen 
patients were greatly improved, in two 
cases the improvement was fair, and 
three patients became worse. 

Ramon Castroviejo. 

12 

VISUAL TRACTS AND CENTERS- 

Enriquez, R. G. Optochiasmatic men- 
ingitis. Anales de la Soc. Mexicana de 
Oft., etc., 1943, V. 8, May-Aug., pp. 
17-31. 

The ocular symptoms of this intra- 
cranial disease are described at length. 
The most frequent sign is the central 
scotoma, which was present in 31 per- 
cent of the author’s cases, A particular 
symptom is the hemianopsic central 
scotoma of the temporal portion, due 


to involvement of the macular fibers of 
the crossed bundle. This is similar to 
the cases described by the neurologists 
as due to plaques of sclerosis, causing 
compression. In the case mentioned by 
the author, the scotoma was annular, 
a fact difficult to explain unless one as- 
sumes involvement of the arenate fi- 
bers between the macular and periph- 
eral bundles. Eugene M. Blake. 

Po 3 m.les, Urena. Contribution to the 
study of central scotoma due to avita- 
minosis, or contribution to the study of 
carential (vitamin deficiency) central 
scotoma. Arch, de la Soc. Oft. Hisp-^ 
Amer., 1942, v. 1, Nov.-Dee., pp. 561- 
567. 

Using Lloyd’s stereocampimeter to 
record the visual fields, the author has 
been able to study 128 cases of avita- 
minosis. In 27 percent the fields 
showed changes in only one eye. In the 
remaining 73 percent the field changes 
were bilateral. Visual field changes 
varied from relative scotoma for color 
to absolute scotoma including the area 
corresponding to the macula. In the bi- 
lateral cases the field changes were 
sometimes symmetrical, in other cases 
similar but not symmetrical, and in a 
third group as^^mmetrical. 

The treatment employed was admin- 
istration of 500 mg. daily of nicotinic 
acid.’ With this treatment 41 percent 
were cured, 21 percent improved, 14 
percent remained unchanged, and 24 
percent became worse in spite of the 
treatment. Ramon Castroviejo. 

Reeder, J. E., Jr. The psychogenic 
color field. Amer. Jour. Ophth., 1944, v. 
27, April, pp. 358-361. (4 fields, 1 table.) 

Yaskin, J. D., Riggs, M.-E., and Tor- 
ney, A. S. Bilateral blindness due to le- 
sions in both occipital lobes. New York, 
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State Jour. Med., 1943, v. 43, Sept. 1, 
p. 1619. 

Bilateral blindness due to lesions in 
both occipital lobes may be caused 
by subcortical degenerative processes, 
trauma, tumors, toxic encephalopathy, 
and vascular lesions. Vascular lesions 
produce bilateral blindness through oc- 
clusion of both posterior cerebral ar- 
teries, or by complete occlusion of the 
basilar artery In these cases some cen- 
tral (macular) vision may be retained 
if the occipital poles have an additional 
blood supply from the branches of the 
middle or anterior cerebral arteries. In 
some cases the visual area is affected 
primarily by changes in the small ter- 
minal vessels. Of the six reported cases, 
four were caused b}'- vascular lesions 
and were verified by autopsy. One case 
was due to metastatic carcinoma of the 
stomach and another was due to a 
meningioma. Bilateral blindness, when 
not due to discernible changes in the 
media, choroid, retina, or optic nerve, 
or, in early stages, to chiasmal field 
changes, must be considered as being 
due to lateral lesions in the geniculo- 
calcarine pathways, especially the oc- 
cipital lobes, or to psychic causes. The 
insidious onset of blindness and the 
masking by associated symptoms make 
an early diagnosis difficult. 

^ V - Theodore M. Shapira. 

13 

EYEBALL AND ORBIT 

Blonder, E. J. Orbital cellulitis com- 
plicating a maxillary sinusitis. Annals 
of Otol., Rhin., and Laryng., 1943, v. 
52, June, p. 524.. 

A case of orbital cellulitis secondary 
to maxillary sinusitis, with recovery 
following surgical drainage of the an- 
trum, is reported. Robert N. Shaffer. 


Constans, G. M. Unusual eye find- 
ings in identical twins. Anier. Jour. 
Ophth., 1944, V. 27, April, pp. 401-403. 

14 

EYELIDS AND LACRIMAL APPARATUS 

Lee, O. S, Keratitis occurring with 
molluscum contagiosum. Arch, of 
Ophth., 1944, V. 31, Jan., pp. 64-67. 

The umbilicated epithelial nodules of 
molluscum cantagiosum are usually cir- 
cular, average 2 mm. in diameter, and 
are covered with normal epithelium. 
From the center of the umbilication a 
cheesy mass , consisting of ovoid cells 
can be expressed. These bodies are 
composed of swollen and vacuolated, 
epithelial cells. A virus origin has been 
established, and the disease is trans- 
missible from person to person by ma- 
terial passed through Chamberland 
filters. 

Molluscum contagiosum rarely ap- 
pears on the eyelids. Its appearance 
there is similar to that elsewhere on 
the' skin. Nodules along the margins 
of the lids may produce follicular con- 
junctivitis. 

After a review of bhe literature 'the 
author reports the case of a 24-year- 
old man who, when first seen, corn- 
plained of redness, slight itching, pain, 
and crusting of the lid margins. He 
was treated for acute catarrhal con- 
junctivitis. He returned a few days 
later stating that he hacl improved un- 
der the medication, but that for the 
past three days there had been profuse 
lacrimation, severe photophobia, bleph- 
arospasm, and the sensation of a for-- 
eign body in the eye. The eye changes 
included edema, follicles in the con- 
junctiva of the lower eyelid and culde- 
sac, a faint circumcorneal flush, and (as 
seen with the bi6microscope)_ small 
subepithelial and intraepithelial corneal 
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infiltrates. A small, round, yellow- 
tinged nodule was seen on the margin 
of the lower lid. Nothing could be ex- 
pressed from it by squeezing. Culture 
and smears were again negative, but- 
microscopic examination of the excised 
nodule showed the typical histologic 
appearance of moUuscum coiitagiosum. 
The patient’s ocular condition im- 
proved within 24 hours after removal 
of the nodule. 

The mechanism of production of con- 
junctivitis and keratitis in cases of mol- 


luscum contagiosum is not yet clearly 
understood. Thygeson has expressed 
the belief that the desquamating mate- 
rial from the molluscum nodule con- 
tains a toxic substance which produces 
the inflammation. All nodules on the 
margins of the lids should be viewed 
with suspicion when they are asso- 
ciated with inflammation of the con- 
junctiva and cornea. Such noditles 
should be excised for microscopic study 
whenever possible, (2 illustrations, ref- 
erences.) R. W. Danielson. 
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News items should reach the editor by the twelfth of the month 


Deaths 


Dr; William W. Gilfillan, New York, New 
York, died February 10, 1944, aged 75 3 ^ears. 

Dr. Charles H. Hoffhirie, Columbus, Ohio, 
died February 8, 1944, aged 60 years. 

Dr. John F. Johnson, Chicago, Illinois, died 
February 19, 1944, aged 72 years. 

Dr, Herbert L. Lake, Lyons, New York, 
died January 30, 1944, aged 83 years. 

Dr. Charles E. Robb, Rock Island, Illinois, 
died February 27, 1944, aged 62 years. 

Dr. Franklin T, Scanlon, Morgantown, West 
Virginia, died February 25, 1944, aged 65 
years. 

Dr.^ Samuel A. Scruggs, Jr., Americus, 
Georgia, died February 26, 1944, aged 54 years. 

Dr. Bert A. Smith, Auburn, ' Nebraska, died 
January 11, 1944, aged 55 years. ^ 


Dr. John W. Stevenson, Hoquiam, Wash- 
ington, died January 20, 1944, aged 79 years. 

. Dr. Chsirks M. Stiles, Philadelphia, Penn- 
sylvania, died January 27, 1944, aged 77 years. 

Dr. J. Boyd Swonger, Beaumont, Texas, 
died January 26, 1944, aged 75 years. 

A- Walle 3 % Jackson, Mississippi, 

dwd Apnl 9, 1944. aged 66 years. 
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held on January 20, 1944 Dr Toser 
shcimer presented a paper on “Int 


The thirtieth meeting of tlie Reading Eye, 
Ear, Nose, and Throat Society was held on 
Wednesday, February 16, 1944, at Valley Forge' 
General Hospital. The program, presented by 
Lt Col. James N. Greear, Jr., Chief of the 
KENT Section, consisted of the following 
subjects: "Plastic work on war injuries,’* "A 
new method of bronchography,** "Rehabilita- . 
tion of blind members of the Armed Forces,** 
"Retinal detachment,” and "Injuries to the 
occipital lobes.** 

The annual congress of the Ophthalmo- 
logical Society of the United Kingdom was 
held at‘ the Royal Society of Medicine, Lon- 
don, on March 31 and Apr]] 1, 1944. The presi- 
dential address was entitled "The nerve fiber 
bundle defect.** Papers presented during the 
two-day session were; (1) "Concentric re- 
striction of vision from unilateral cerebral 
lesion” ; (2) "Sphenoidal mucocele as a cause 
of the ophthalmoplegic migraine syndrome*'; 
(3) "The use of plastic material for scleral 
wounds” ; (4) "The elastic tissue within the 
eye” ; (5) “Hyaline bodies in the intraocular 
fluids and tissues ” ; (6) "A sequel to the case 
of spontaneous cure of retinal glioma”; (7) 
"Fractures of the orbit”; (8) "Ophthalmic 
experiences in the East”; and (9) "Radon 
seeds in the treatment of retinoblastoma.” 

The thirty-first meeting of the Reading Eye, 
Ear, Nose, and Throat Society, Reading, 
Pennsylvania, was held on March 15, 1944. Dr. 
William A. Lell of Philadelphia gaye a lec- 
ture on "The larynx” accompanied by lantern 
slides and motion pictures. 
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At the April meeting of the Cleveland 
Ophthalmological Club, Dr. J. C, Gemcroy of 
Detroit, Michigan, was the guest speaker. The 
subject of his presentation was “External dis- 
eases of the cye,“ illustrated by some excel- 
lent colored slides of the various external 
diseases. The report of an interesting case of 
“Melanosarcoma of the ciliary body” was 
given by Drs. Paul Motto and James Grcetham. 

At the meeting of the Washington, D.C., 
Ophthalmological Society held April 24, 1944, 
the following program was given: “Relation- 
ship of German measles to congenital ocular 
diseases” by Dr. Benjamin Rones; a panel 
discussion on “Simple glaucoma” by Drs. Ed- 
ward J. Cummings, Louis S. Greene, and 
John W. Burke, who spoke on “Early diagno- 
sis,” “Cases with nocturnal pain,” and “Choice 
of operation,” respectively. Mrs. Helenor 
Campbell Wilder held an exhibit on “Granu- 
lomas on the eye and adnexa” from the Army 
Medical Museum. Other contributions were 
made by Dr. Ronald Cox on “A case of 
nodular episcleritis,” Dr. John R. Lloyd on 
“Old retinal detachment with visible peripheral 
tear,” Dr. C. R. Naples on “A case of cir- 
cinate retinitis,” and Dr. Richard Wilkinson on 
“Macular lesion.” 

The Illinois State Medical Society held its 
one-hundred-and-fourth annual session in Chi- 
cago, May 16th to 18th. Dr. Harold Gifford, 
Jr., of Omaha, spoke on “The more common 
lacrimal problems.” 

At the ninety-first annual meeting of the 
Medical Society of the State of North Caro- 
lina, held May 1st to 3d, Dr. James W. White 
discussed “Ocular muscle paralyses — their 
diagnosis and treatment.” 

Among the "speakers at the twenty-fifth an- 
nual meeting of the Virginia Society of 
Ophthalmology and Oto-Laryngology, April 
29th, was Dr. John H. Dunnington, New York, 
who spoke on “Complications of cataract 
extraction.” 

The West Virginia State Medical Associa- 
tion held its seventy-seventh annual meeting 
on May 15th and 16th. Dr. Francis H. Adler, 
one of the participants in the program, pre- 


sented a paper on “The role of exophthalmos 
in differential diagnosis and treatment of 
Graves’s disease.” 

Dr. Allxirt D. Ruedemann of Cleveland was 
among the speakers at the eighty-fifth annual 
session * of the Kansas Medical Society, May 
10th and 11th. The title of his paper was 
“Headaches and head pains of interest to the 
general man.” 

At the onc-hundrcd-and-fifty-sccond annua! 
meeting of the Connecticut State Medical So- 
ciety Dr. Maynard C. Wheeler spoke on “The 
measurement and treatment of strabismus in 
children.” 

The Pan-American Congress, scheduled to 
meet in Montevideo in November, 1944, will 
meet instead in November, 1945. 

The next annual meeting of the Southern 
Alcdical Association will be lield in Saint Louis, 
Missouri, November 13-16, 1944. 

At the meeting of the Reading Eye, Ear, 
Nose, and Throat Society, Reading, Pennsyl- 
vania, held on April 19th, Dr. George P. 
Guibor of Chicago spoke on the following 
subjects: “Practical points in the diagnosis of 
motor disturbances,” “The use of prisms in 
the diagnosis and treatment • of motor dis- 
turbances,” “The use of atropine in the diag- 
nosis of motor disturbances,” and “Indication 
for surgery after nonsurgical treatment.” In 
addition Dr. Guibor conducted a squint clinic. 
Mr. Austin B. Belgard of Chicago read a 
paper on “Optical centers and their relation- 
ship to fusional amplitude.” 

Personals 

Dr. Wendell L. Hughes and Dr. Willis^ S. 
Knighton have been appointed associate clinical 
professors of ophthalmology on the staff of 
the Columbia University College of Physicians 
and Surgeons. 

Dr. William Thornwall Davis has been 
chosen as an honorary consultant to the Army 
Medical Library, Washington, D.C., and re- 
ceived a certificate upon acceptance of this 
honor. 
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PTOSIS— POSTTRAUM'ATIC AND HYSTERICAL* 


Edmund B. Spaeth, M.D. 

Philadelphia 3. 


The diagnosis of hysteria as the under- 
lying etiologic factor in a frank post- 
traumatic ophthalmic condition is some- 
what serious. There is no doubt that legal 
decisions and compensation for the injury 
might' be a most significant factor, fairly 
or unfairly granted. This cause (trauma) 
would also be relevant in cases of malin- 
gering, whether deliberate or psycho- 
pathic. 

The faulty diagnosis of hysteria is as 
serious an error as would be the oppo- 
site; that is, to consider a true hysterical 
situation organic. The lattgf error would 
be unusual, the former error is the more 
likely ; either could result in maltreatment, 
and be the cause of failure in recovery. 

The gross inconsistencies which present 
themselves in cases of hysterical diplegia 
of the lower extremities, for instance, are 
rather easily uncovered, compared to the 
minute detailed inconsistencies possible 
in an oculomotor syndrome, also hysteri- 
cal. It would seem that the diagnosis in 
the latter of the two conditions mentioned 
is made by exclusion rather than by con- 
- elusion, as would be the more important 
in the former condition. 

• Hysterical paralyses may be either 
flaccid in type, even to the wasting of 
the involved rnuscles (although such in- 
stances can be distinguished from true or- 

♦From the Graduate Hospital, the Graduate 
bchool of l»Iedicine, the University o£ Penn- 
sylvania. Presented before the Section of Oph- 
uialmologj-, the Philadelphia College of Phy- 
sicians, April 15, 1943. 


ganic degeneration by the absence of the 
electrical reaction degeneration), or they 
may be accompanied by pseudocontrac- 
tures. In either case it seems to be the 
result of an active, inhibition,, a demon- 
stration of the p'atient’s conviction that it- 
is impossible for him to perform certain 
movements. It would seem that by the 
autosuggestion, which is the basis of hys- 
teria, the patient dissociates the affected 
muscles (conjoined function of associated 
muscles) from his consciousness. - 

In hysterical ptosis the patient actually, 
as well as psychologically, is withdrawing 
from the world of reality, for if the lids 
are manually elevated he may substitute 
hysterical amblyopia (retinal anesthesia) 
for the ptosis. 

Hysterical ptosis is not an uncommon 
finding. Roerner has described both types 
— a flaccid paralysis and the pseudoptosis 
of orbicularis contracture. AVilbrand- 
Saenger believes that hysterical ptosis is 
usually an orbicularis contracture, Purves- 
Stewart also has described both types — 
the flaccid and the contracture forms. 
Other references in the literature are sirn- 
ilar as to their conclusions. 

HyAterical squint or strabismus is prob- 
ably caused in the same manner. In this 
condition, however, the consensus of 
opinion seems to be that it is due to a 
pseudocontracture. For instance, a con- 
vergent squint would be a spasm of the. 
adductors rather than a paralysis of the 
abductors; conversely, a divergent hys- 
terical squint would be the result of spasm 
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of the abductors rather than a paralysis 
of the adductors. 

It is a neuropsychiatric truism that 
hysterical palsy is never an involvement 
of a single muscle. Hysteria, hence, mani- 
fested as a paralysis, will affect any part 
of the body, but unlike an organic lesion 
never confines itself to a single isolated 
muscle or to a group of muscles inner- 
vated by a single nerve or spinal segment. 
It has as its primary purpose the suppres- 
sion of a sense, the abolition of a func- 
tion, the negation of a positive act or 
chain of habits. This is beautifully seen 
in the complexities of the ocular rotations 
and their relationship to hysteria. 

Adduction as a binocular function is a 
simultaneous inner\fation of six muscles 
that have bilateral, homolateral, and con- 
tralateral nuclear origins as a source for 
their nerve supply. Abduction as a func- 
tion, binocularly also, is the result of 
simultaneous innervation of six muscles, 
but this implies even more the nerve- 
muscle integrity of three different cranial 
nerves. The perfection of binocularity is 
in the final analysis even more — it is a 
conditioned cerebral reflex, a cerebral 
function. 

Abduction and adduction in terms of a 
binocular function — that is, convergence 
. and divergence — can he, and are not in- 
frequently, lost. When these are lost they 
are the result of nuclear pathology (or 
even of supranuclear cortex changes) and 
have clean-cut characteristic ophthalmic 
symptoms. The same is true of a paralysis 
of left or' right gaze, or even of vertical 
associated movements. Here, also, the 
ophthalmic syndromes of these conditions 
are rather cleanly cut with classical 
courses. These are seldom, if ever, the 
result of vague etiology, and their basic 
and accompanying characteristic findings 
are consistent. This must be so, consider- 
ing their central-nervous-system control, 
normal as well as pathologic. 


Ptosis as a syndrome of paralysis pre- 
supposes, a partial third-nerve palsy, a 
cervical sympathetic paralysis, or both 
simultaneously involved. The degree of* 
ptosis present, with certain other signifi- 
cant ocular signs and symptoms, is suf- 
ficient to decide which underlying nerve 
defect is at fault. 

y\n acquired third-nerve levator palsy, 
no matter of how long standing, is not 
followed b}”^ a contracture of the antago- 
nist; that is, in this instance the upper arc 
of the fibers of the orbicularis palpe- 
brarum. Similarly, the lesser degree of 
ptosis, from a cervical sympathetic paraly- 
sis, would be spared such contractures. 
The occipitofrontalis in a true ptosis is 
raised, the eyebrow arched upward. In 
hysterical ptosis, however, the opposite 
occipitofrontalis, on the normal side, may 
be raised, or in the case of a contracture 
ptosis the eyebrow ma}'^ be actually low- 
ered on the apparent paralytic side. The 
orbitopalpebral fold is seldom ironed out 
as is seen in true ptosis, whether congeni- 
tal or acquired. In true congenital ptosis, 
tlie upper lid seldom, if ever, follows the 
eyeball fully and normally' downward, in 
strong downward rotation, as does the 
normal lid. The lower lid actually moves 
faster and with a greater disproportionate 
excursion; and this results in a widened 
palpebral fissure with strong downward 
gaze. In hysterical ptosis, the excursion 
of the upper lid, with downward rota- 
tions, is greater than normal. This can be 
seen in figure 1 as illustrated. Manual 
elevation of the ptotic lid in hysterical 
ptosis quite frequently results in resist- 
ance on the part of the patient. When the 
upper lid is lifted and then released the 
pseudocontracture or actual contraction of 
the orbicularis, in spasm, closes the lid 
with a crash. Careful examination may 
show, at this time, a simultaneous fibrillar 
contraction of the orbicularis fibers as 
they lie in the lower lid. 
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Fig. 1 (Spaeth). A, Unposed photograph in repose. B, Photograph taken when patient Avas 
instructed to look directly at the camera. Exposures for these photographs were all flash exposures. 
C, Illustrates the lack of response on the part of the patient, for she is being instructed to follow 
a moving finger. 


The case to be presented is that of a 
girl aged 19 years, who, following a 
minor injur}^ to the back of her head in 
an automobile accident, developed a bi- 
lateral ptosis, a suggestion of right con- 
jugate deviation in repose, and a definite 
limitation of external, superior, and in- 
ternal rotations — all 'in the left eye. The 
ptosis, however, was greater on the right 
.than on the left. If this condition was 
truly organic it would mean a paralysis 
(paresis) of the left external rectus, the 
left superior and inferior recti, and with 
this a bilateral levator paratysis (or pare- 


sis) (superior branch of both third 
nerves) combined with an involvement of 
left associated concomitant gaze. Figure 
1 A and figure 2 A illustrate her appearance 
when gazing left and the apparent right 
conjugate deviation. Figure lA could 
show her attempt to escape diplopia from 
a paralytic external rectus on the left. If 
so, then the condition depicted in figure 
2A would be quite impossible. Fixation, as 
here with a paralytic left eye, should re- 
sult in a strong overconvergence in the 
right, as a secondary deviation; for in 
true fixation with the normal right eye 



•n ^ CSi^eth). A, Manual elevation of the ptotic lids without instructions to the p'atient. 
in' t!i.^ I* thing. Patient instructed to look to the left. Illustrates the limitation of upper rotation 
renocp hmU ^ suggestion of overaction of the right inferior oblique. C, The patient in 
only normal, eyes to the front while wearing but a single crutch to lift the right lid 
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the left would need to come to rest in a 
primary convergent squint, less in amount 
but manifest. 

It was impossible for the case to be one 
of a pontine type of conjugate deviation, 
traumatic in nature, because of the ir- 
regularity and the inequality of the left 
lateral rotations. A pontine type of con- 
jugate deviation, while minimal in 
amount, as compared to the cerebral type 
of deviation, is seldom if ever a sign of 
brain-stem irritation; is minimal in de- 
gree; is a permanent condition never 
compensated for; the oculomotor excur- 
sions (or absence of these) are sym- 
metrical ; and it is almost certainly ac- 
companied by asymmetrical paralyses of 
associated muscles in consequence of the 
extension of a brain-stem lesion upward 
and supranuclear and downward to other 
cranial-nerve nuclei. The innervation of 
the levators is homolateral in each eye 
without crossing of the fibers; that is, 
without contralateral nuclear supply. This 
case would thus need bilateral organic 
lesions. 

A true sixth-nerve palsy would be ac- 
companied by diplopia and a secondary 
deviation. Neither of these was present, 
though repeatedly a transient diplopia 
could be picked up in the left lateral field. 

A paralysis of the sixth nerve on the 
left with bilateral ptosis could not be or- 
ganic in origin without manifesting other 
symptoms of brain-stem pathology. The 
classical internuclear syndrome of trauma 
was lacking entirely. Figure 2B shows the 
normal excursions with internal rotation 
of the right eye and the limitation of 
upper rotation as seen in the left eye. The 
homolateral brain-stem origin of the sixth 
nerve,- the levator and the superior rec- 
■ tus, all on the left, is consistent with an 
organic situation, as an internuclear syn- 
drome, but becomes immediately impos- 
sible when there is added thereto ptosis of ’ 


the upper lid on the right with right-eye 
divergence ; that is, with external rotation 
of the right eye in repose. The diagnosis 
of an intranuclear syndrorne would neces- 
sarily presuppose that the ptosis present 
was purely right ; hence, right-sided in the 
brain stem with an accompanying right 
internal-rectus incomplete paralysis, from 
involvement of the right-sided half of the 
fibers. This, however, did not answer the 
paresis of the superior rectus on the left, 
and the partial ptosis on the left, the in- 
nervations of which arise from the left 
brain stem. The apparent impairment of 
the external rectus on the left (see fig. 
2B) was consistent with a possible left- 
sided pathologic change, and as such pre- 
supposes bilateral pathologic lesions 
around tlie aqueduct and in the internu- 
clear connections between the third-nerve 
nuclei bilaterally and the levator and in- 
ternal rectus on the right ; and the levator 
with the superior rectus and the external 
rectus on the left. While these were truly 
bizarre, they still were possible. Unfortu- 
nately, this anatomic diagnosis broke 
down wholly in considering the observa- 
tions made when the patient was recover- 
ing from an anesthetic (which will be dis- 
cussed later) and the complete disappear- 
ance of all disturbances of extraocular 
motility when a single crutch lens was 
placed to lift the right lid (also to be dis- 
cussed later). 

Following the automobile accident, liti- 
gation was started by the patient in the 
case, but as no insurance was carried by ■ 
the owner of the automobile the case was 
dropped from the courts. Three, months 
after the onset of the condition the patient 
was admitted to the hospital for careful 
studies. The neurologic studies through- 
out failed to show any pathologic changes 
in the reflexes, in sensation, in posture, or 
in gait. No cerebellar sign was present. 
The Barany showed a normal left hori- 
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zontal nystagmus, although this could be 
the response of the entire adductor^ 
abductor group, and not of a single mus- 
cle. The results of spinal-fluid and X-ray 
studies were negative. The limitation, of 
upward rotation on the left, in the field of 
the superior rectus, did, however, cause 
in left lateral rotation, a slight overaction 
of the right inferior oblique. A vague his- 
tory was obtained from the mother that 
since early childhood the patient has had 
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Psychotherapy was attempted but ' was ■ 
without definite results. The patient was 
given a crutch glass with one crutch only 
on the right upper lid. This resulted in the 
normal binocular opening of both palpe- 
' bral fissures and there was in the next few 
weeks, a marked return in the degree of 
left external rotation. . 

When the crutch glasses were removed 
the patient again developed, immediately, 
the bilateral ptosis. It was suggested that 



Fig, 3 (Spaeth), A and B, Patient after sudden recoverj' from all ptosis as well as from all 

other oculomotor disturbances. ' 


for periods some type of oculomotor dis- 
turbance in one of her eyes. The patient 
herself denied this and it cannot be con- 
firmed otherwise. If this is true, and it 
might well be so, it seems that the patient 
was utilizing a preexisting oculomotor 
condition, though perhaps minimal in 
amount, as the basis for her conversion 
neurosis. It was, however, the only sign, 
even though so distant as to be almost 
impossible, of the only disease condition 
not wholly eliminated; that is, multiple 
sclerosis, ' 

A facial-nerve block done on the right 
side gave quite inconclusive indications. 
The patient was then given a general 
venethene anesthetic. When recovering 
from the anesthetic she became quite volu- 
ble; both lids opened widely and normally 
and her ocular rotations were full in all 
directions, except for some slight limita- 
tion, in the horizontal, of external rota- 
tion on the left as compared to the normal 
extent of the rotations in the right eye to 
the right. 


the crutch be taken from die right lens 
and placed on the left to see if the eleva- 
tion of that lid resulted in a simultaneous 
elevation of the right. This was not done, 
however, for when the right lid ivas lifted 
manually, the left opened spontaneously 
and simultaneously. When the left upper 
lid alone was lifted the right lid continued 
ptotic. 

Six months after her presentation be- 
fore the Neurological Conference at The 
Graduate Hospital, and ivhile still , wear- 
ing her crutch glasses, the patient was 
happily married. She also continued em- 
ployment in an arsenal, working in para- 
chute packing. Her relationship with her 
mother-in-law became very satisfactory 
shortly after her husband was called into 
the armed service. One morning, after an 
unusually pleasant evening spent with her 
mother-in-law, the patient awakened ih 
the morning, and to quote her, “she dis- 
covered that she could lift her lids nor- 
mally and without the assistance of the 
crutch glasses.” The patient reported to 
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the eye clinic on the same afternoon, and 
it was found that not only had the ptosis 
recovered completely, but also all of her 
other aforementioned vague and rather in- 
definite oculomotor limitations had disap- 
peared (fig. 3A, B). The crutch was re- 
moved fi'om the frame of the patient’s 
glasses and she has continued since with- 
out any further complaint. 

The points of interest, and hence of 
clinical importance are (1) the vague his- 
tory of some preexisting oculomotor dis- 
turbance; (2) the traumatic relationship 
etiologically ; (3) die associated oculomo- 
tor disturbances without loss of vision, 
asymmetric in character and without con- 
stant characteristic diplopia or secondary 
deviation; (4) spontaneous correction of 
the bilateral ptosis when only one lid was 
lifted manually; (5) the absence of any 
other neurologic signs which might sug- 
gest pathologic changes in the brain- 
stem; (6) the failure to obtain any im- 
provement in the condition by suggestion 
therap}'^; (7) the sudden and dramatic 
recovery is almost certainly diagnostic of 
the underlying functional pathology; and 
(8) the case illustrates rather well an in- 
definite asymmetric situation probable 
when hysterical ptosis is considered as a 
pathologic entity. 


Conclusion 

An unusual oculomotor situation is pre- 
sented as a posttraumatic manifestation. 
The diagnosis was considered to be hys- 
teria, upon the basis of inconsistencies in 
the symptomatology and with neuro- 
anatomic impossibilities. Time and sub- 
sequent findings proved this etiologic di- 
agnosis. Up to the time of abrupt recovery 
the gross extraocular-muscle incongruities 
could not be answered upon an organic 
basis. 

The condition as seen in figure 2C re- 
mained unchanged for eight months. 
There was no incapacity whatsoever as 
long as the patient wore her crutch lens. 
Without it, within a very few minutes, 
the patient reverted to the condition 
shown in figure lA, B, C. The length of 
time intervening since the original pres- 
entation of this case and up to the pres- 
ent was an interval deliberately selected 
in the hope that differences in the situa- 
tion might appear and permit a certain 
etiologic diagnosis. This interval was 
somewhat against the diagnosis of a func- 
tional state but not conclusively so. As 
stated, the patient now remains fully re- 
covered. 

1930 Chestnut St7'eet. 
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B Thyrotrovhic exophthalmos proptosis is unaltered; but in the case of 
The association of hyperthyroidism the latter, a severe exacerbation may em 
mtk morbid conditions of the pituitary sue. An illuminating account of such a 
gland and the demonstration that an-ex- mishap has been given by Stallard . 
ophthalmic variety of hyperthyroidism (1936). A middle-aged man, with fea- 
foiiows the injection of an anterior pitui- tures conforming to the thyrotrophic ty’pe 
tary extract has led to the opinion held oi exophthalmos, was given a single in- 
today by not a few that exophthalmic Jcction containing 600 units of thyrotro- 
goiter is the outcome of thyrotrophic ac- pWc hormone. Within three weeks a mild 
tivity. Criticism of this view is justifiable degree of proptosis was precipitated into 
for several reasons of which Uvo only tbe severe malignant variet>^ leading to, 
will be mentioned ; namely, that the pres- the loss of one eye and marked damage 
ence of an excess of thyrotrophic hor- to the other after a further short space 
mone, constantly discernible in those con- of three, weeks. Such a rapid sequence 
ditions associated with an increase, has to a single injection of a thyrotrophic 
not been found in thyrotoxicosis, and, extract affords strong presumption that 
secondly, that the experimental type of the measure reacted as part of the active 
proptosis resulting from injections of pathologic process; hence it is interesting 
pituitar}’- extract differs markedly in its to learn that biopsy of an affected eye 
main features from, that of thyrotoxicosis, muscle disclosed the morbid changes 
Thyrotrophic hj'perthyroidism, however, characteristic of the thyrotrophic variety 
occurs in more than one form in man, and of exophthalmos. 

of these one is accompanied by a type pf General features of the disease. Before 
e.xophthalmos as nearly identical as can be proceeding to a detailed description of the 
witli the experimental variety alluded to exophthalmos, a few remarks on some 
above. The dose similarity of these two general aspects of the condition may he of 
tjTpes indicates strongly the probable interest. Thyrotrophic exophthalmos is 
pathogenesis concerned in the develop- not common but, including the more fre- 
ment of the human -variety ; hence the quent mild varieties, is seen probably at - 
finding of an increased quantity of thyro- least two or three times a year at most 
trophic hormone in the serum of patients general or ophthalmic hospitals in this 
with thyrotrophic exophthalmos forms a country. It is three or four times as 
not unexpected item of corroboration. common in males as in women and is 
Of confinnalory importance, too, may most frequent about the time of the meno- 
be added the difference in effect on the pause, the average age among 22 males 
proptosis obtained by an injection con- and 6 females being 54 and 47 years, re- 
taining tliyrotrophic hormone into pa- spectively, a feature which illustrates 
tients with exophthalmic goiter and thyro- rather well the tendency of the climacteric 
trophic exophthalmos. In the former, the to arrive nearly a decade later in men. 
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The disease presents two main charac- 
teristics, h 3 ’’pertIiyroidism and exophthal- 
mos. Both of these features ma}'^ be well 
marked or only slightly developed, or 
either one predominant. As a rule, the 
primary cases show a preponderance of 
one or other factor so that many patients 



Fig. 14 (Mulvany). Thyrotrophic exophthal- 
mos. Note clinical resemblance to cavernous- 
sinus thrombosis. Autopsy disclosed a tumor 
of the pituitary body (Wiirdemann and Becker. 
1905). 

operated upon for hyperthyroidism show 
only a slight exophthalmos, or, converse- 
ly, the patient may attend the ophthalmic 
department witli little evidence of hyper- 
thyroidism. An average rise of basal 
metabolism would fall between +30 and 
+40 percent, but the writer has en- 
countered instances varying from +4 to 
+75 percent. With a low grade of hy- 
perthyroidism there may be doubt as to 
diagnosis, and in certain instances with a 
pronounced proptosis and doubtful hy- 
perthyroidism, orbital neoplasm or an oph- 
thalmoplegia of obscure character may be 
diagnosed. The majority of cases labeled 
exophthalmic ophthalmoplegia are in- 
stances of this syndrome. Occasionally 
the severe degree of exophthalmos with 
its accompanying edema and evidence of' 


retrobulbar congestion has created the im- 
pression of a thrombosis of tlie cavernous 
sinus (fig. 14). In 1938 two such cases 
were seen, one having been designated 
idiopathic aseptic because the patient 
made a partial recovery and the other 
chronic because the condition remained 
more or less stationai*)' for two months 
until death occurred from pulmonary em- 
bolism. Many instances, however, are of 
a mild character, and the patients in these 
circumstances have attended for a long 
period the various departments of a hos- 
pital without receiving a definite diag- 
nosis. 

One other point calling for reference 
is the tendency to spontaneous arrest and 
sometimes remission of the disease. Many 
of the earl)'^ or mild cases never progress 
beyond the first stage, and die .writer has 
under his care two cases in which the con- 
dition has been stationary for 6 and 10 
years, respectiv’^ely, the B.M.R. in the lat- 
ter having ranged from +15 to +40 per- 
cent during tliis period witliout general 
ill effect. In the more vigorous type of 
case, a spontaneous halt may also occur 
but seldom before some form of treat- 
ment, usually a thyroidectomy, has been 
carried out. The operation invariably re- 
moves the hypertliyroidism, but in a good 
proportion of cases the' proptosis is ac- 
centuated, owing to the stimulus to the 
pituitary gland provided by the removal 


Fig. IS (Mulvany). Thyrotrophic exophthal- 
mos before and- after thyroidectomy (Anders- 
son, 1932). 

of the thyroid gland (fig. 15). Grave com- 
plications may follow, requiring some 
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form of orbital decompression, but^even 
in this severe type' of case, as mentioned 
by Naffziger, the tendency to steady im- 
provement over a period of years still re- 
mains. 

Observatiojis on possible pathogenesis. 
Earlier it has been suggested that the es- 
sential components of the pathogenesis 
comprise the coincident presence of in- 
creased quantities of the thyrotrophic hor- 
mone and certain sterones, in particular 
testosterone. 

The actual mechanism accountable for the 
pathologic changes in the eye muscles is ob-, 
scure, but it is possible that the specific effect 
on striped muscle of the male hormone and 
maybe of other sterones is altered by the thyro- 
trophin. The characteristic action of these sub- 
stances on muscle tissue is well known. It may 
be recognized in the muscular hypertrophy ac- 
companying virilism or resulting from testos- 
terone administration. Generalized in effect, 
there is often a disposition to excessive activity 
at certain, sites. A good example of this local 
response is seen in the bulk of the temporal 
muscle of the guinea pig, normall}^ large enough 
to service as a sex-distinguishing feature, 
which is markedly reduced after castration to 
reappear on androgen replacement Another 
local effect of possible importance is an altera- 
tion in water content. This- is best illustrated 
by the swelling of the capon’s comb, mainly 
due to increased water content, in response to 
androgen. The phenomenon is on a par with 
the local edema of the vulva produced in mon- 
kc 3 ^s hy estrin which may spread to the mus- 
cles of the gluteal region and back; although 
it is doubtful whether the estrogens are in any 
\\’ay concerned in the production of thyrotro- 
phic exophthalmos. 

The examples are given to show that it 
is biologically possible for certain hor- 
mones to exert a marked effect both on 
the metabolism and water content of 
striped muscle, the exact significance of 
which -w-ill be better appreciated in con- 
nection wdtii an analj^sis of the pathologic 
changes in the ocular muscles. In men the 
source of the sterone is obvious but in 
women, particularly after the menopause, 
its origin is less certain. It is possible that 
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in the postmenopausal era the adrenal 
cortex produces an effective substitute, 
and' in earlier epochs the position of pro- 
gesterone has to be determined. The pros- 
pect suggests a fruitful avenue for ex- 
ploration. 

I. Mechanism of thyrotrophic exoph- 
thalmos - , 

In this condition the mechanism is 
straightforward and simple, consisting of 
an increase of retrobulbar pressure as a 
result of which Ihe eye is pushed out of 
the orbit. The rise in tension is' brought 
about by a peculiar t)rpe of patholo^c 
change in the eye muscles leading to great 
enlargement, which, taking' place' within 
the bony confines of the orbit, necessarily 
causes protrusion of the globe. The proc- 
ess is progressive but may be very slow 
after the initial push, little further propto- 
sis taking place over a . period of several 
years. Other cases less deliberate' in de- 
velopment are more severe, owing to the 
orbital contents having to accommodate 
themselves more rapidly to the increas- 
ing muscular bulk. Part of the enlarging 
mass expands within the extraocular cone 
at the expense of the. fat, which is often 
reduced in amount and may be absent. 
The main effect, however, is felt on the 
rear of the globe and periorbital septum, 
leading to proptosis and fullness of the 
lids. Later palpebral and conjunctival 
edema ensues due to compression of the 
venous arcades at the base of the lids, 
where the vessels undergo a hairpin bend 
(fig. 16 ). Following this the lids become 
more tightly apposed to the corneal sur- 
face and their increasing tension resists 
the forward movement of the eye. The 
intraorbital pressure rises rapidly, causing 
the establishment of a vicious circle so 
obstinate that it is seldom resolved by 
anytliing less radical than a full orbital 
decompression. More particularly is this 
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so when the main venous return has been 
obstructed, for generalized edema of the 
orbital contents may then supervene. 
However, this complication is not so com- 
mon as might be expected. 

Hyperthyroidism plays no part in the 
mechanism. This is shown as much by the 
number of cases that progress or appear 
to develop after a thyroidectomy as by the 
experimental finding that the proptosis is 



Fig. 16 (Mulvany). Upper eyelid. Schematic 
representation showing acute bend of palpebral 
vessels in region of upper fornix (after Duke- 
Elder, 1938). 

produced more rapidly, more prominent- 
ly, and wth greater ease in animals pre- 
viously thyroidectomized. Conversely, it 
has been shown that the administration of 
thyroid tends to reduce the efficacy of the 
thyrotrophic injection. It is evident that 
the postthyroidectomy facilitation is con- 
nected with the stimulus to hypophyseal 
activity induced by the operation. 

Further, there is no evidence, either ex- 
perimental or clinical, to implicate the 


sympathetic nervous system in the pro- 
duction of thyrotrophic exophthalmos. In 
guinea pigs, Smelscr (1937) has shown 
that resection of the cervical sympathetic 
ganglion docs not prevent nor alter in any 
way the proptosis induced by injections of 
anterior pituilar}’’ extract. In man, also, 
the absence of features pointing to sym- 
pathetic involvement is noteworthy, and 
there is on record a description of the 
proptosis developing in a case of paralysis 
of the cervical sympathetic (Brain, 1939). 
Although considered to be a case of 
Graves’s disease, the related clinical ef- 
fects indicate the thyrotrophic nature of 
the condition. Items such as the onset 
after the gonadothyrotrophic stimulus of 
pregnancy, the story of lacrimation, the 
glassy appearance of the conjunctiva, the 
puffiness or fullness of the lids, the re- 
traction of the upper lid in the absence of 
S3unpathetic spasm, the small enlargement 
of the thyroid gland, and the remission 
consequent to medical treatment are find- 
ings as unusual in thyrotoxicosis as they 
are usual in the thyrotrophic syndrorne. 
The association of syringomyelia with 
paralysis of the cervical sympathetic in- 
duced Brain to conclude that the integrity 
of this nerve was not necessary for the 
development of exophthalmos in thyro- 
toxicosis, although this view is contrary to 
the general belief ; whereas it seems more 
probable that the case afforded clinical 
corroboration of the experimental find- 
ings that an intact cervical-sympathetic 
nerve is not necessary to the development 
of the thyrotrophic variety of exophthal- 
mos. 

II. Pathology of the eye-muscle 

CHANGES IN THYROTROPHIC EXOPH- 
, THALMOS 

The features of this morbid process, 
first described in detail by Burch (1929) 
and Naffziger (1933), contrast sharply 
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with the thyrotoxic patlloIog}^ The patho- 
logic change is governed by four main ele- 
ments; namely, a special type of muscle 
degeneration not marked by nuclear re- 
duplication, a heavy increase of pen- 
muscular and interstitial fibrosis, the- 
presence of edema, and generalized 
round-celled infiltration. The degree of 
development of these four factors is vari- 
able in each case, but their sum total re- 


replaced by a hard rubbery, substance 
which causes the muscles to creak on sec- 
tion. Sometimes, as Naffziger has pointed 
out, the muscles may be darker than nor- 
mal, probably denoting a slower and more 
fibrous development. Although of great- 
est extent in the eye muscles, the muscle 
disturbance is probably generalized, as 
Paulson (1939) has shown to be the case 
experimentally. It seems, as in thyro- 


Fig. 17 (Miilvany). Thy- 
rotrophic exophthalmos. 
Transverse section of orbit 
showing gross enlargement 
of extraocular muscles. 
Edema and hea\0’ fibrosis 
are clearly evident (Rochon- 
Duvigneaud and On f raj', 
W 06 ). 



suits in enlargement of the eye muscles. 
The increase in size is variable and may be 
gross, instances being on record in which 
the normal circumference of 8 to 10 mm. 
has been extended to 60 to 70 mm., caus- 
ing the muscles to resemble "young 
cigars” (fig. 17). The increased volume 
leads to bulging of tlie orbital contents 
when the cavity is opened, affording a con- 
trast to the flabby muscular attenuation 
of thyrotoxicosis. Alteration in color and 
consistence is prominent. The health}'' ap- 
pearance is converted into a pale and 
grayish hue and the normal soft structure 


toxicosis, that the eye 'muscles again are 
prone to be affected in greater extent than 
those elsewhere. 

Details of the changes may be consid- 
ered under the headings of the four main 
processes operative within them: 

a._ The process of fibrosis. This feature, pre- 
dominant in the slower type of case, is re- 
sponsible for the hardened consistence of the 
muscles. It appears to develop in two main 
ways, cither as a fibrous conversion of the 
sarcoplasm or as an e.xpansion from the fibrous 
tissue within the vicinity. Both methods are of 
importance but not equally so, for it is apparent 
that the former, spreading slowly along the 
length of the muscle fiber, is likely to be asso- 
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Fig. 18 (Mulvany). Eye muscle from case of thyrotrophic cxoplithalmos, showing fibrous 
conversion of muscle fibers. Almost normal muscle fiber (m.f.l), partially converted 
muscle fiber (m.f.2), completely altered muscle fibers (m,f.3). 


dated with a slower and lower grade of ocular 
disturbance. The diffuse fibrous expansion, on 
the other hand, is more serious, for there is 
greater swelling of tlie muscles due to edema, 
more impairment of eye movement, and a 
higher retrobulbar pressure. 

Fibrous conversion of the sarcoplasm, al- 
though not peculiar to this disease, is often well 
developed. Starting, as a rule, at the base of a 
fasciculus, it spreads along the fibers until the 


whole length is involved (figs. 18, 19). Some- 
times the fibrosis jumps ahead, leaving a gap 
of fairly normal tissue, or else it may appear 
in the center of a fiber and spread in both 
directions. The sarcolemnia is affected in simi- 
lar fashion. 

The diffuse type of fibrous expansion in- 
volves the perimuscular and interstitial tissues. 
The perimuscular spread is coarse, being mostly 
fascicular and keeping to the broad outlines of 


m.b. — 



Fig. 19 (Mulvany). Thy- 
rotrophic exophthalmos. 
muscle showing fibrous con- 
version of muscle bundles 
(m.E)i edema, and some 
slight . round-celled infiltra- 
tion. 
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Fig. 20 (Mulvany).. Thy- 
rotrophic exophtlialmos. Eye 
muscle showing heav)" peri- 
muscular fibrosis (f.)» ede- 
ma of muscle fibers (m:f.) 
and interstitial tissues, and 
one small area of perivascu-' 
lar cellular spread. 


m.f. 



the bundles, but numerous ramifications pass 
inward between the individual fibers (fig. 20). 

At the same time a delicate fibrous network 
is developed transversely between the individual 
fibers, being derived from scattered fibroblasts 
some of which originate by metaplasia of dis- 
integrating sarcolemmal cells. 

* As a result of the intimate investment of the 
fibers, the swollen contour of the muscle is re- 
tained and may even increase after complete 
absorption of the sarcoplasm, owing to the 
effective retention of the edema within the 
fibrous compartments. The end result, if the 
patient survives the associated ill effects, is 
one of diffuse fibrosis of the retrobulbar tis- 


sues, which become fused into a conglomerate 
mass in which all trace of muscle tissue is lost 
save to microscopy, whereby a few scattered 
fragments may be detected (fig, 21). ’ • 

h. The process of edema. Although this 
feature is constant, being present in all sec- 
tions of biopsy material from eight case% its 
development in rnbst instances probably rep- 
resents a later stage than the fibrosis process. 
This would appear to be so for at least three 
reasons. First, many cases are of mild char-, 
acter and long duration whereas others undergo 
spontaneous arrest. This type of progression is 
not suggestive of a mechanism based upon an 
edematous process even though the fluid may 








Fig. 21 (Mulvany). Thy- 
rotrophic exophthalmos. 
Portion of orbital contents 
consisting of fibrous tissue 
containing few remnants of 
muscle tissue (m). Clini- 
cally, appearance suggested 
cavernous-sinus thrombosis. 



— m. 
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Fig. 22 (Mulvany). Thy- 
rotrophic cxoplithalmos. Eye 
muscle showing dissolution 
and absorption of muscle 
fibers. Note dark bands due 
to areas relatively more re- 
sistant to absorptive process. 


be very thick. Second, areas affected by edema 
often contain portions of muscles showing 
advanced fibrous change in the course of dis- 
ruption, suggesting that the slower fibrotic 
process has been ov^ertaken by edematous infil- 
tration. Third, evidence of fibrosis without 
edema has been noted but the converse is rare, 
although Smelser stated that fibrosis was not 
marked in his series. It is certain that the 
fibrosis is less likely to be highly developed in 
the acute primary case and in the experimental 
variety when the proptosis appears in a few 
weeks : changes resulting in rapid swelling and 
distintegration achieve by speed what the 
fibrosis does in time. 


Whatever the primar}^ cause of the edema 
may be, its development is probably aided by 
lymph stasis. Tlie diffuse fibrous investment of 
the muscles interferes with their lymphatic 
drainage, which is further obstructed 
disruption of the various fibers and bundles. 
This obstruction accentuates the swelling of 
the muscles and leads to more retardation o 
the lymph flow. The vicious circle thus started 
is sometimes aggravated by pressure of le 
enlarged muscles on the main venous oph la - 

mic return. . 

c. The process of imisclc-fibcr degeneration. 
The earliest change frequently appears to con- 
sist of slight swelling and loss of transverse 


Fig. 23 (Mulvany). Thy- 
rotrophic exophthalmos. Eye 
muscle showing edema, 
marked round-celled infiltra- 
tion, and absorption of 
muscle fibers. 
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striation (figs. 18, 22). AUliough widespread, 
loss of this striation is occasionally absent and 
cross markings may be decipherable when the 
fiber is in the last stages of destruction. Later 
changes depend upon the dominant factor of 
the morbid process whicli maj' be cither fibrosis 
or edema. The latter appears to accelerate the 
degeneration of the fibers. The sarcoplasm 
assumes a fibrillary appearance and fragmen- 
tation is common, sometimes occurring at sev- 
eral places simultaneously in a single fiber (fig. 
23). Absorption of the muscle protoplasm is 
progressive but irregular, often leaving bands 
of darker hue due to areas of relatively un- 
absorbable material along the course of the 
fiber (fig. 22). As absorption proceeds, the 
fiber becomes paler and more transparent until 
the sarcoplasm completely disappears. In cer- 
tain areas the sarcolemma survives the destruc- 
tion of its contents, but usually its disintegra- 
tion is coincident with, and may anticipate, that 
of the fiber proper. Sometimes, fusion of con- 
tiguous sheaths maj'- create the impression of 
nuclear reduplication. After absorption, llie 
original site of the fiber can often be made out 
by the persistence of its fine fibrous investment. 

d. The process of round-celled infiltralion. 
This feature, most abundant where there is 
edema, consists predominantly of a lymphocytic 
infiltration. The cellular, exudation is most 
marked in the neighborhood of the vessels and 
may be excessive, resembling in intensity the 
extravasations found with lymphatic leukemia 
(fig. 23). The vessels from which these cells 
are derived are often engorged and may con- 
tain an abnormally high percentage of lymph 
cells, as if in preparation for extrusion. Red 
cells may be abundant in certain areas and are 
not the result solely of trauma, as they are 
intimately mixed with the white cells. Small 
to moderate numbers of plasma cells are also 
present, and a few phagocytes, dealing with 
degenerated portions of muscle fibers, may be 
visible. 

e. Other orbital structures. The otlier 
tissues of the orbital space may undergo 
little change. In the first patient operated 
upon by Naffziger, it was noted that the 
contents of the muscle cone. were com- 
pressed into the smallest dimensions, 
the fat apparently being absent. In cer- 
tain advanced instances, the orbital fat 
may become edematous and infiltrated by 
round cells. The chemosed conjunctiva 
contains plasnia and polymorphonuclear 
cells with relatively few lymphocytes. 
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The lacrimal glands, as in experimental 
thyrotrophic proptosis, generally show 
marked changes. Reese (1935) in two 
postthyroidectomy cases noted the glandu- 
lar tissue to be in all stages of degenera- 
tion, being afTccled by fibrosis and edema 
with l 3 ’mpbocvlic infiltration. In certain 
areas, the lymphocytes gave rise to foci 
of considerable size, and the picture re- 
sembled the pathologic changes occurring 
in the muscles. Tlie orbital tissue between 
the gland and the muscles was apparent- 
ly nonnal. In the experimental varicl\', 
Paulson (1937) found the alveoli of the 
lacrimal gland to be abnormall}' dilated 
with large areas of degeneration as 
shown by nuclear break-up, pyknosis, and 
vacuolation of the gland cells. Fibrosis 
was obvious and in many cases sustained 
the architecture of the gland after the dis- 
appearance of the secrctor)’^ cells. Clinical- 
ly, enlargement of the lacrimal gland, as 
noted by Naffziger, may be a prominent 
feature, being easily palpable to the in- 
quiring finger. 

The larger vessels and nerves escape 
involvement. The smaller terminal vessels 
to the muscles and lacrimal glands are en- 
gorged and may be edematous, but are not 
inflamed. The smaller terminal nerve 
twigs are affected b}’’ the muscle edema 
and undergo absorption ; the larger 
branches are resistant to the degenerative 
process. 

Summarichig, it may be said that the 
four elements of the pathologic process as 
outlined above together witli the absence 
of nuclear proliferation of the muscle 
sheaths constitute a complete contrast to 
the morbid process of tliyrotoxicosis. 

III. Symptomatology of thyrotrophic 

EXOPHTHALMOS 

^ It would be surprising in two condi- 
tions whose main features comprise 
hyperthyroidism and exophthalmos if 
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Uieir points of resemblance were not on 
occasion to render differentiation some- 
what difficult. Yet, conceniing tlie prop- 
tosis, this should not be unduly prominent 
except in certain early, mild, or slowly 
developing instances of the thyrotrophic 
variety, when it is often less a matter of 
discrimination than of deciding whether 
any abnormalit}'’ exists. 

In general, three stages in the cvolve- 
ment of the ocular manifestations may be 
recognized (fig. 24) : (a) The first stage, 
which may be termed the incipient, occu- 
pies the phase in which tlie proptosis takes 


other hand, the first stage may last sev- 
eral years as recorded by Pletneva 
(1932), who describes a case in which a 
period of 10 years passed before the de- 
velopment of the congestive phase and 
subsequent loss of one eye. The writer 
has under his care two cases of 6 and 10 
years’ duration, respectively, during which 
interval the condition of the patients has 
varied very little. It seems that some of 
the milder types never progress beyond 
the incipient phase, a characteristic which 
may depend on the tendency of the dis- 
ease to assume a stationary turn. 



Fig. 24 (Mulvati}')- Thyrotrophic exophthalmos showing incipient, ingravescent, and malignant 
stages of the process. Tlie second and third stages occurred three and seven months after thy- 
roidectomy (Merrill and Oaks, 1933). 


place as a result of the gradual enlarge- 
ment of the eye muscles without much 
rise of the intraorbital pressure, (b) The 
second or ingravescent stage, marked by 
congestion and edema and a steady pro- 
gression in severity, follows a general rise 
of intraorbital tension, (c) The third 
stage, appropriately termed the “malig- 
nant,” is characterized by the onset of 
comeal ulceration followed by loss of the , 
eye unless relieved. • 

. The first stage is variable in its appear- 
ance and duration. Commonly it varies 
between one and two years but instances 
are- on record of the severest phases hav- 
ing developed within six months [Mer- 
rill (1924), Smelser, personal communi- 
cation]. In the case reported by Stallard 
(1936), a mild stage 1 was converted into 
the malignant third degree within a mat- 
ter of three weeks following a single in- 
jection' of thyrotrophic hormone. On the 


The second or ingravescent stage devel-^ 
ops in response to a material rise of intra- 
orbital tension. It is steadily progressive 
and generally lasts from a few weeks to a 
few months. The increased severity local- 
ly is not necessarily associated with any 
change in the general condition of the pa 
tient but is accompanied by evidence o 
local circulatory disturbance and incoor- 
dination of ocular movement. The pre- 
cipitating agent is probably found in the 
compression of the venous arcade at the 
base of the lids by the pressure of the pro- 
lapsing orbital septum and the enlarged 
muscles behind it. Edema of the lids and 
conjunctiva follows,"^ and pain may be- 


come a distressing feature. , , ' 

Progression of the proptosis into the 
third or malignant stage is usually in- 
evitable when the preceding phase is not 
checked. The ulcerating, process ' is , ac- 
companied by severe pain and leads fair-- 
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ly rapidly to perforation and panoph- 
thalmitis with consequent loss of the eye. 
Rarely, at this late juncture, spontane- 
ous improvement may be noted ; it is due 
possibly to the lowering of the intraocular 
pressure following rupture of the cornea 
and to tlie apparent tendency of the condi- 
tion to subside if given a chance to do so. 

The ocular manifestations. Possi- 
bly the most singular clinical feature is the 
tendency of tlie proptosis to develop more 
prominently on one side than on the otlier, 
so that early cases may appear to be uni- 
lateral. In most instances tliis one-sided 
appearance is more apparent than real, for 
it is usually possible by means of the 
scleral test to detect the presence of a 
slight degree of proptosis on the seeming- 
ly norrrial side. The other clinical features 
are mainly subjective, although fullness 
of the lids not due to edema is fairly con- 
stant. They may be considered under the 
grouping of s3"mptoms and signs. 

Symptoms. These are five in number 
and may be present in an}’- combination. 
In mild cases, the condition may be symp- 
tomless at the start. 

1. PaiUj which may be absent, is of two 
types ; (a) A throbbing, aching, or burn- 
ing sensation behind the eyes or some- 
times just a feeling of retrobulbar un- 
easiness. Characteristically, it is worse in 
the mornings and is a fairly common fea- 
ture. (b) An intense form of ophthalmic 
neuralgia referred to the supraorbital and 
infraorbital regions, more commonly the 
former. Attention was first drawn to this 
, distressing complication by Stellwag 
(1869) in a patient reputed to have 
Graves’s disease; he had severe pain in 
the forehead coupled with dilatation of 
the ciliary veins a:nd a baglike swelling.of 
the lower lids. The pain is probably due to 
the high intrabrbital tension but also ac- 
companies the perforating process. So in- 
tense may it become that morphia may 
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fail to give relief and it.s uncontrollable 
nature has on occasion formed the main 
indication for enucleation. 

2. Lacrhnalion, a frequent and trouble- 
some feature and sometimes constituting 
the most prominent symptom. It does not 
depend upon exposure, as in e.xophthalmic 
goiter, for it may form the earliest item 
to be noted. Its origin probably depends 
upon a disturbance of the secrctor}* ac- 
tivity of the lacrimal gland, which patho- 
logically shows gross changes and clini- 
cally may be palpable. Naffzigcr noted its 
enlargement in four out of eight cases. 

3. Photophobia, a less common but 
rather irritating feature. Artificial light is 
resented more than sunlight and the dis- 
comfort may cause the patient to change 
his occupation if nocturnal. 

4. Diplopia, less usual as an early 
symptom but by no means a late accom- 
paniment. Characteristically, it is most 
evident on looking obliquely upward and 
is constant in position altliough increasing 
in severity with the progress of the dis- 
ease. A definite squint is rare, and it is 
only in the late second or third stages that 
some loss of parallelism of tlie ocular axes 
may occur. It is not improved by rest, be- 
ing often worse on awaking, but improve- 
ment tends to follow during tlie day. In 
mild cases, the disability ma)^ be overcome 
and fusion accomplished. The adminis- 
tration of prostigmine is without eflrect.. 
In respect, therefore, to its constancy of 
position, its lack of improvement after 
rest or prostigmine administration, to the 
rarity of strabismus and the tendency of 
the disturbance to atfect upward rather 
than lateral movement, the diplopia pre- 
sents noticeable differences from the dis- 
turbance of eye movement in thyrotoxico- 
sis. 

5. Difficulty in convergence, a less fre- 
quent s}’mptom but one which may be the 
first to cause the patient to seek advice. 
Examination usually shows that this fea- 
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ture is associated with some otiier defect 
of muscular coordination. 

Physical signs. 1. The proptosis, early 
and constant, yet often slight and difficult 
to define unless the scleral test is accu- 
rately applied, is not uncommonly of un- 
equal development on the two sides. Slow 
in appearance in the mild case, progress 
may be rapid in the postthyroidectomy pa- 
tient when an advanced state may be 
reached within a few weeks of the opera- 
tion. In the primary forms also a fairly 
rapid progression may sometimes be 


and a characteristic one, is the sensation 
of resistance encountered on attempting 
to assess the retrobulbar tension. In all 
cases this is above normal, but in ad- 
vanced instances the pressure behind the 
globe may be so marked that one gains the 
impression of squeezing a knob embedded 
in cement. The maneuver is resented by 
the patient. Lastly, the swollen lacrimal 
gland and the insertions of the enlarged 
recti muscles are often palpable or visi- 
ble. In thyrotoxicosis the lacrimal gland 
is never swollen, but the insertions of the 



Fig. 25 (Mulvany). Thyrotrophic exophthalmos. Incipient phase stationary after six years; 
24 mm. of proptosis. Note how absence of lid spasm tends to mask degree of protrusion of globe 
when viewed from in front. 


noted. Thus, in a case of Smelzer’s, one 
eye was lost within five months of an on- 
set consisting merely of fullness and 
lacrimation ; on the other hand, a slight 
degree of proptosis may have existed for 
several years before an accentuation of. 
the process takes place. In other instances, 
the proptosis may become stationary in 
the first stage. Three other points require 
mention in this connection. One is the ex- 
treme degree of proptosis which may oc- 
cur in the advanced case and which great- 
ly exceeds that seen in exophthalmic 
goiter. Thus, Naffziger mentions the fig- 
ure of 34 mm. in one of his patients, and 
- the writer has seen one with 28 mm. and 
30 mm. of exophthalmos. Another point. 


voluntar}'^ muscles may sometimes be seen, 
and in extreme cases, as noted by Base- 
dow, may divide the globe into quadrants 
like cords around a bale of goods, par- 
ticularly if associated with a lowered ten- 
sion consequent to intraocular perfora- 
tion. 

The proptosis differs from that of. ex- 
ophthalmic goiter in at least seven im- 
portant respects : a. The presence of sub- 
jective phenomena as outlined above, b. 
The unequal development of the prop- 
tosis which is npt infrequent, c. The ab- 
sence of lid spasm, permitting free ever- 
sion of the lids, d. The degree of prop- 
tosis which, owing to the absence of lid 
spasm, is more real than apparent in 
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contradistinction to the thyrotoxic vari- 
ety which, owing to the width of tlie 
palpebral fissure, is often more apparent 
than real (fig- 25). e, The scusatiou of 
hard resistance in estimating the retro- 
bulbar tension. In thyrotoxicosis, the eye 
can usually be pushed back into tlic orbit 
by firm pressure although it quickly re- 
turns to its former position on being re- 
leased. Even in longstanding cases the 
resistance although firm is never marked 
by the stony hardness of the thyrotro- 


each of which favors the development 
of the other so that high degrees of ex- 
ophthalmos, apart from ptosis, are asso- 
ciated with wide lid retraction which may 
nearly reach the equator of the eye. In 
these cases, any movement such as sneer- 
ing, coughing, or jerking of the head may 
easily produce forward luxatio?i, owing 
to lack of tonic retraction of the volun- 
tary muscles. In the tliyrolrophic variety, 
the palpebral tissues arc often pushed 
forward with the globe and in any case 


Fig. 26 (Jilwlvany). Thy- 
rotropliic exophthalmos. 
First stage of proptosis 
showing characteristic glis- 
tening of conjunctiva and 
fine vascular congestion. 



phic variety and the examination is not 
painful. Clinical evidence of increased 
retrobulbar pressure is often associated, 
f, The presence of congestive feainres 
manifested in the earliest phase by a 
peculiar glistening of the ocular con- 
junctiva and the presence of a fine net- 
work of venules over its surface. Both 
of these factors are probabl)’’ caused by 
a restriction of venous and Ij'-mph return 
made through the anterior ciliary vessels 
linking up with those of the fibrosing 
recti muscles (figs. 25, 26). Edema of 
the lids and chemosis never occur in 
exophthalmic goiter except as an accom- 
paniment of an infected keratitis, g, The 
rarity of dislocation of the globes in 
front of the lids, the explanation lying 
in the dissimilitude of the respective 
proptotic mechanisms. In thyrotoxicosis. 

proptosis and lid retraction are con- 
joined expressions of a single process 


their retraction behind the globe is ef- 
fectively prevented by tire swelling and 
stiffness of the eye muscles. 

2. Upper-lid retraction, an early fea- 
ture in the course of the disease. Its ap- 
pearance has no connection with sympa- 
thetic activity as its development experi- 
mentally in the tliyrotrophic type is not 
prevented by section of the sympathetic 
nerve in the neck; nor with hyperthy- 
roidism, as this is often absent. Its pres- 
ence is due to a mechanical disturbance 
of tlie normal relationship of tlie upper 
lid to the globe brought about by patho- 
logic change in the orbit and particularly 
in the levator palpebrae. Normally, as 
pointed out by Pochin ( 1938) , the upper 
lid possesses an accommodating power 
of stretching so that its relationship to 
the globe is but little disturbed by a sim- 
ple exophthalmos up to 10 mm. In thy- 
rotrophic exophthalmos this power of 
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accommodation is lost, owing to loss of 
elasticity in the levator muscle. Hence, 
as the swelling of the voluntary cone of 
muscles displaces the levator upward, 
the muscle is affected by a relative short- 
ness, owing to fibrosis and its fixation 
posteriorly. Thus, minor degrees of thy- 
rotrophic proptosis are often accompan- 
ied by upper-lid retraction. Later, as the 
orbital septum is prolapsed into the lid 
and edema supervenes, retraction be- 


with. increasing upper-lid retraction. 
Some diminution of lateral movement is 
generally apparent about this time, but 
downward motion seems little altered. 

The constancy of the association of 
loss of upward movement with upper-lid 
retraction invites an explanation. One 
may be found in tlie mechanical frustra- 
tion of individual mobility of the swollen 
levator and superior-rectus muscles 
through their being conjoined in a good 



Fig. 27 (Mulvany). Thyrotrophic exophthalmos. Pathognomonic appearance often apparent at 
commencement of second stage; A (Thompson and Woods, 1936) ; B (Shannon and Gouterman, 
1936) ; C (Naffziger, 1938). 


comes less noticeable and may even be 
replaced by a pseudoptosis due to swell- 
ing of the lid. 

3. Disturbance of muscular co-ordi- 
nation, readily understood from the na- 
ture of the pathologic change, is often an 
early accompaniment. Possibly the first 
indication of this is an exaggeration of 
the curious nystagmoid oscillations nor- 
mally associated with eye movement 
when following a rapidly moving object. 
Next, a restriction of ocular mobility 
occurs, usually affecting elevation in the 
first place although a slight reduction of 
extreme lateral movement may also be 
noticeable. Later in the first stage, up- 
ward movement becomes greatly affected 
and may be lost usually in conjunction 


part of their course, posteriorly by their 
origin from a common stem and an- 
teriorly by an intimate fascial connection 
between the two tendons. The remaining 
orbital muscles, although peatly -en- 
larged, are able to retain independent 
action for a much longer period, probably 
until their increasing girth has given rise 
to great increase of intraorbital tension 
or to mechanical hindrance locally* Thus 
it may happen that toward tlie end of the 
first stage the exophthalmos acquires cer- 
tain. characteristics which constitute a 
truly pathognomonic picture (fig* 27)* 
The patient appears with a moderate 
proptosis, evident retraction of the upper 
lid, and slight depression of the globe 
owing to loss of upward movement. Full- 
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ness of tlie palpebral folds and evidence 
of increased retrobulbar pressure are 
usually associated. 

The degree of limitation of eye move- 
ment appears to be related as much to 
increasing intraorbital tension as to the 
interstitial break-up and edema of the 
muscles. With chemosis, tire tight appli- 
cation of tire lids to the global surface is 
probably also a factor. Ultimately, com- 
plete immobility ensues, the mechanical 
basis of which is shown by the rapid 
return of eye movement following orbital 
decompression. The improvement is sel- 
' dom perfect in these severe cases and in 
rare instances may be negligible, owing 
to the extent of the pathologic change in 
the muscles. In one case, the retrobulbar 
tissues were converted into a conglom- 
erate fibrous mass containing only minute 
fragments of muscle tissue. 

The nature of the disturbance of eye 
movement, partly mechanical, partly due 
to local muscle disease, is clearly not 
produced by a lesion of tlie central ner- 
vous system nor of the local oculomotor 
mechanism; hence the undesirability of 
terming it an ophthalmoplegia. In this 
respect the loss of eye movement differs 
from that occurring in exophthalmic 
goiter,- which, in the full sense of the 
word, is a true ophthalmoplegia. 

4. Local vascular alteration first 
makes its appearance as a fine network 
of venules in the ocular conjunctiva, 
particularly in the fornices, the surface 
of ' which assumes a curious but charac- 
teristic glistening character not seen in 
thyrotoxicosis. The conjunctival changes 
are accompanied by a bagginess of the 
eyelids, particularly of the lower, which 
at -his stage is caused not by edema, but, 
as in thyrotoxicosis,, is due to prominence 
of the palpebral tissues consecutive to the 
proptosis. As the congestive phase de- 
velops, a true edema of the lids and con- 
junctiva appears due to venous palpebral 
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obstruction and not to waterlogging of 
the retrobulbar tissues, as Charpy (1931) 
has shown, by means of injections into 
the retrobulbar and intracapsular spaces, 
that liquid docs not diffuse through to 
the lids. 

The onset of these edematous changes 
adds greatly to the seriousness of the 
local condition, as it impedes closure of 
the lids. It is then only a matter of time 
before corneal ulceration of the progres- 
sive and irresistible type follows. Con- 
gestion and swelling of the optic disc, 
often with retinal hemorrhages, is also 
found and is due to direct pressure of 
the swollen muscles on the optic vein. 
Its association is variable and it ?may be 
absent in certain severe instances. 
Retinitis pigmentosa has been described 
by Zimmerman (1929). Provided pres- 
sure is relieved before vision has com- 
pletely failed, a good recover}’’ may be 
expected, altliough in severe and long- 
standing cases some degree of optic 
atrophy may follow. Complete blindness 
due to this cause is rare. The interval 
between the papilledema and optic 
atrophy is generally a few months, but 
in one instance (Pletneva, 1932) it ended 
14 years after corneal ulceration had 
resulted in the loss of one eye. 

IV. Treatment of thyrotrophic 

EXOPHTHALMOS 

General measures calculated to reduce 
the thyrotrophic and gonadotrophic out- 
put of the pituitar}^ gland comprise direct 
and indirect methods. 

The simplest direct measure is the em- 
ployment of X-ray radiation, and its ap- 
plication as in acromegaly Avill result in 
a variable degree of improvement. For 
instance, a woman, aged 72 years, with 
two i’-ears’ history received a dosage of 
l,500r units over a period of, 10 days. 
By the end of treafinent, the patient had 
lost her diplopia and on discharge showed 
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a fall in the B.M.R. from +54 to +26 
percent, a drop in the pulse rate of about 
30 beats a minute, and a marked general 
improvement which was maintained six 
months later, since when the patient has 
not been seen. On the other hand, a man, 
aged 54 years, with a four years’ history 
of proptosis and a slight metabolic rise 
varying between +24 and +15 percent 
showed only a slight fall of some 10 
points in the basal metabolism and but 
small change in the exophthalmos on a 
similar dosage of the X-ray. It seems 
likely, particularly in regard to the 
proptosis, that the best result may be ex- 
pected in the acute types on account of 
the lesser development of fibrosis in the 
eye muscles. 

Indirectly, the secretory activity of the 
pituitary may be influenced by the admin- 
istration of various substances of which 
the most practical are thyroid extract and 
iodine. In connection with thyroid activ- 
ity, it has been shown by Marine, Rosen 
and Spark (1935) that the giving of 
iodine to rabbits affected with a paren- 
chymatous goiter causes a decrease in 
the size and number of active cells in 
the pituitary gland which are probably 
concerned with the thyroid enlargement. 
Iodine medication, however, had no effect 
on the activity of the cells in rabbits 
previously subjected to a thyroidectomy, 
an observation in accord with the finding 
that iodine has little or no effect on the 
progressive exophthalmos following this 
operation. 

In this connection it should be remem- 
bered that not all cases of postoperative 
ocular disturbance are indicative of 
hypophyseal dysfunction, as some of 
them denote a recurrence of toxic goiter. 
Thus Zimmerman (1929) describes eight 
cases of exophthalmos following opera- 
tion for the relief of hyperthyroidism. 
Of these, it seems probable from the data 
that four cases, all in males with ages 


from 37 to 53 years, were examples of 
th 3 frotrophic exophthalmos. The re- 
mainder, all in women, were more prob- 
ably instances of exophthalmic goiter. In , 
two of this latter group, mention is made 
of the use of iodine, and it is interesting 
to note, apropos of its small value in 
postoperative thyrotrophic proptosis, 
that its effect was beneficial. In the pri- 
mary type of thyrotrophic exophthalmos, 
unless of very longstanding, improve- 
ment follows iodine administration, the 
response being slow but good and main- 
tained during the employment of tlie 
drug. One patient treated in this way for 
two years showed a progressive fall in 
the B.M.R. from +36 to 1+14 percent, 
with moderate improvement in the 
exophthalmos. It would appear that tlie 
value of iodine in this disease is much 
the same as in acromegaly, in which tlie 
hyperthyroidism is thyrotrophic in 
source. Friedgood (1936) describes a 
case of acromegaly on iodine in which the 
B.M.R. fell from +43 to +32 percent 
after six months and again to +27 per- 
cent after a further six months. In an- 
other patient, the B.M.R. was reduced, 
some 10 points by similar methods but 
rose again to about 30 points after its ad- 
ministration was stopped. 

Estrin and related compounds may 
have an effect similar to that of iodine, ow- 
ing to the depression of gonadotrophic and 
thyrotrophic output which follows its ad- 
ministration. Its employment is probably 
safe, as Marine has shown that its dis- 
pensing to castrated animals treated by 
injections of pituitary extract did not 
develop exophthalmos. Results, however, 
have proved uncertain in spite of large 
dosage. Possibly it is of most value in 
postmenopausal cases in conjunction with 
thyroid extract as an alternative to iodine. ' 
Stilbestrol, on account of its inexpensive- 
ness, is a suitable agent and' may be given 
in doses of S to 10 mg. daily. 
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More potent than either of the former 
remedies, is the influence of thyroid ex- 
tract. Although it may appear paradoxi- 
cal to administer thyroxine to patients 
already subject to hypertliyroidism, 
nevertheless its exhibition may lead to 
improvement, particularly in regard to 
the exophthalmos, which, having no re- 
lation to the associated hyperthyroidism, 

. is unlikely to be affected by a temporary 
increase of the basal metabolism. In one 


been no relapse. No photographs exist, 
imfortunately, to record the patient’s 
progress, but the clinical appearance be- 
fore and after improvement strongly re- 
sembled that in Gasteiger’s case (fig. 
28). ■ _ 

The postoperative exacerbation is more 
resistant to general measures, owing to 
the abnormal stimulus to the pituitary 
gland provided by the operation. Iodine 
is of little avail and requires to be supple- 


Fig. 28 (Mulvany). Thy- 
rotrophic exophthalmos. 
Postthyroidectomy progres- 
sion cured by thyroid ad- 
ministration (Gasteiger, 
1931). 



such case, a man aged 56 years with a 
six months’ history, presented a second- 
stage proptosis, having complete immo- 
bility of the left eye and considerable 
restriction of movement in the other, 
chemosis, bloodstained lacrimation, and 
edema of both lids. The B.M.R. was 
about +20 percent. On two grains of 
thyroid daily, the improvement was so 
rapid and dramatic that the patient was 
back at work as a garage hand within six 
weeks of being bedridden. "When seen a 
short time ago, there was no clinical 
evidence of hyperthyroidism, and the 
patient’s eyes had reverted almost to 
normal, full movement being restored 
and only a slight degree of exophthalmos 
remaining as shown by means of the 
scleral test. The thyroid administration 
has since been stopped and there has 


mented by large doses of thyroid extract. 
Owing to the small amount of th)^roid 
secretion present, a daily dose of 5 
grains will be well tolerated but the 
quantity may be increased to 7)4 to 10 
gr. when a rapid result is required. This 
dose may raise the B.M.R. to about +30 
percent, but it seems that this degree of 
hyperthyroidism is not badly borne, pos- 
sibly because it is not accompanied by 
the sympathetic overaction of thyro- 
toxicosis. When improvement is mani- 
fest, the dose may gradually be reduced 
but will have to be continued for a 
variable period of months to years until 
the disease has subsided or became 
stationar)^ 

Of local measures, none are required 
in the first stage and are usually too late 
in the third. It is in the progressive sec- 



710 JOHN H. MULVANY 


ond stage that active measures will give 
most success. Plastic operations are of 
little avail, owing to the uncompromising 
retrobulbar pressure ; hence lid .suture, as 
■ Jessop put it in 1896, is “not to be recom- 
mended in cases of Graves’s disease with 
chemosis and deep ulceration of the 
cornea.” Local operative measures, such 
as the partial decompression of the Fos- 
ter Moore or Kronlein type, seldom prove 
of value except in the milder kind of 
disturbance. 

The only operation likely to be of real 
service is the orbital decompression de- 
vised by Naffziger or some modification 
” of it. Naffziger carried out the measure 
through a transfrontal approach, and the 
extent of the decompression is very im- 
portant if adequate relief is to follow. 
The distance to which the frontal sinuses 
extend into the orbital plates is a factor 
of consequence, as their extension back- 
Avard fnay sometimes be so great that a 
sufficient removal of bone from the 
frontal fossa may be impossible. In order 
to overcome this difficulty, Naffziger ad- 
vised removal not only of the .roof but 
also of the bones leading into the tem- 
poral fossa and close to the orbital rim. 
Posteriorly to this, the removal of bone 
was continued into the middle fossa, 
including the postero-lateral portion of 
the orbital wall down to the orbital fis- 
sure. The presence of papilledema re- 
quired the unroofing of the optic 
foramen, a maneuver which greatly 
enhances the value of the operation. 

A lateral approach, as advocated by 
Swift (quoted by McCravey and 
. Mather) is less formidable, shorter, and 
allows a speedier convalescence. It has, 
therefore, much to recommend it al- 
though some difficulty may be experi- 
enced in securing tlie radical removal of 
bone, which is possible by the trans- 
frontal approach. 

The results of both operations are ex- 


excellent, but it is important that the 
measure be adopted before ulceration or 
other complications have developed. The 
operation is folloAved by immediate reces- 
sion of tlie eyes, and improvement con- 
tinues slowly for some time. Naffziger 
mentions one patient, operated upon six 
years previously, who at tlie time of ex- 
amination appeared to have normal vision 
and eye movement. The measure, how- 
ever, is palliative only, as is shown by 
the progressive enlargement of the eye 
muscles after the intraorbital tension has 
been completely , relieved by loss of the 
globe. Thus, Merrill and Oaks (1933) 
mention a case in which tlie “stump pro- 
gressively protruded . . . and remained 
until death two years later so prominent 
that the eyelids could not be closed over 
it.” Thompson and Woods (1936) recall 
a similar case in which the progressive 
bulging of the stump between the lids . 
■necessitated a plastic operation to re- 
move it. 

A final word of caution regarding ac- 
curate diagnosis. This is important as the 
hasty performance of a thyroidectomy in 
a case of thyrotrophic exophthalmos may 
precipitate disaster as much as would the 
performance of an orbital decompression 
in the thyrotoxic patient. 

Examination of certain controver- 
sial PROBLEMS IN LIGHT OF 
'DIFFERENTIATION 

1. Correlation between the majority of ' 
diverse and apparently opposed views — 
experimental, clinical, and pathologic — 
is possible on a two-fold basis. 

2. Mechanism of proptosis is clearly 
of two types, each being uninterchange- 
able and peculiar to its own particular 
state. The part played by the sympa- 
thetic nervous system and thyrotoxic 
myasthenia and atonia in relationship to 
thyrotoxic exophthalmos and that by 
retrobulbar pressure to thyrotrophic 
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proptosis is definite and simple to follow. 
In classical Graves’s disease there is no 
evidence, either clinically or at autopsy, 
of a raised retrobulbar - tension and the 
presence of this feature is sufficient to 
indicate the nonthyrotoxic nature of the 
disturbance. On the other hand, an in- 
creased intraorbital pressure is a constant 
feature of thyrotrophic exophthalmos. 

3. Lid retraction. In tliyrotoxicosis 
this is due to spasm of the smooth muscle 
in the lids and is dependent upon sympa- 
thetic overaction. There is no evidence to 
show that it is connected with contraction 
of the striated levator. Blocking of the 
cervical sympathetic impulses by infiltra- 
tion or removal of the lower ganglion im- 
proves or cures the condition. On the 
other hand, the lid retraction of thyro- 
trophic exophthalmos is nonspastic, be- 
ing due to a disturbance of the power 
which the upper lid normally possesses 
of being able to accommodate itself to 
the globe. As a result of enlargement of 
the extraocular cone, the levator is dis- 
placed upward and, being stiffened and 
swollen and fixed posteriorly, is affected 
by a relative shortness resulting in the 
appearance of upper-lid retraction. 

4. Congestion and edema. These fea- 
tures do not form part of the thyrotoxic 
syndrome except in response to local 
ulceration and infection. Edema, how- 
ever, is a constant feature of thyro- 
trophic exophthalmos, being manifested 
first in die curious glistening character of 
the ocular conjunctiva. Later, wrinkling 
of this membrane, on rolling the eye, is 
visible, and chemosis develops, being 
quickl)’^ followed by corneal ulceration 
and perforation, if left unrelieved. 

5. Lid suture for corneal ulceration. 
The comeal ulceration of thyrotoxicosis 
is usually of a superficial grade and is able 
to respond to lid suture even when edema 
due to local sepsis complicates the picture, 
• providctl local tension is relieved by ade- 


quate tarsorrhaphy. In certain instances 
healing will occur -spontaneously, even in 
the absence of treatment to the gland, but 
delay in carrying out a thyroidectomy 
should be avoided.. On the other hand, in 
thyrotrophic exophthalmos lid suture is 
not advisable nor without danger, as it ag- 
gravates the tension of the lids across the 
comeal surface. The remedy lies in the 
checking of the irresistible retrobulbar 
force and consists of an orbital decom- 
pression. At the same time, it should not 
be overlooked that the performance of 
this operation for thyrotoxic exophthal- 
mos, apart from being useless, is liable to 
be followed by disaster. 

6. Disturbance of eye movement and 
eye palsies. In exophthalmic goiter, this 
feature is the result of the unequal devel- 
opment of thyrotoxic weakness in one or 
more of the eye muscles. In the early 
stages, it may show properties common 
to other myasthenic processes, such as 
improvement after rest or a response to 
prostigmine administration. Most fre- 
quently the internal or external recti mus- 
cles or the levator is affected, but the dis- 
turbance is very irregular and usually 
differs on the tvvo sides. In thyrotrophic 
exophthalmos, eye movement is affected 
early in the course of the disease, usually 
in an upward direction, being due mainly 
to mechanical hindrance occasioned by the 
swelling and stiffening of the conjoined 
levator and superior-rectus muscles. 
Later, as intraorbital pressure rises, eye 
movement becomes limited in all direc- 
tions and may be lost. Myasthenia, how- 
ever, plays no part in this latter develop- 
ment, and the response to prostigmine is 
absent. 

7. Dislocation of the globe. This has oc- 
curred in tliyrotoxicosis, owing to the 
width of the palpebral fissure and the 
laxity of tlie extraocular muscles. Occa- 
sionally, movements, such as coughing 
and sneezing, may be sufficient to produce 
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it. On the other hand, dislocation is prac- 
tically impossible in thyrotrophic exoph- 
thalmos, as the lids are unable to retract 
over the enlarged voluntary muscles. 

8. The basal metabolism. In thyrotoxi- 
cosis this is consistently raised while the 
proptosis is developing. In the thyro- 
trophic condition, hyperthyroidism bears 
no relation to the proplosis, and particu- 
larly severe instances have appeared after 
a thyroidectomy has been carried out 
when the basal metabolism is low. 

9. The effect of thyroidectomy. This is 
beneficial in thyrotoxicosis, as the opera- 
tion removes the cause of the trouble. The 
proplosis is improved or not altered. Th)'-- 
roidectomy for thyrotrophic exophthal- 
mos may produce unfortunate results, as 
the operation, while curing the hyper- 
thyroidism, stimulates the pituitary body 
to greater secretory effort and results in 


greater thyrotrophic formation. Progres- 
sion of the proptosis after thyroidectomy 
in thyrotoxicosis can be due only to in- 
sufficient removal or recurrence. In the 
pituitaiy variety, postoperative progres- 
sion is not uncommon and may be re- 
garded as a clinical feature. 

10. Effect of thyroid and iodine admin- 
istration. In thyrotoxicosis, iodine will be 
beneficial and thyroid harmful. In thyro- 
trophic exophthalmos, iodine and thyroid 
may both be of benefit, the former being 
most valuable prior to thyroidectomy and 
the latter of greatest use afterward; al- 
though, paradoxical as it may seem, the 
administration of thyroid in thyrotrophic 
hyperthyroidism may seiwe to lower the 
basal metabolism rather than raise it. 
Both of these substances act by reducing 
the thyrotrophic activity of the hypoph- 
ysis. 


{Part III will appear in the next issue.) 



THE ETIOLOGY AND TREATMENT OF TOBACCO- 
ALCOHOL AMBLYOPIA* 

Part I 

Frank D. -Carroll, M.D. 

New York 


Until very recently it was generally 
assumed among ophthalmologists that in 
certain susceptible individuals tobacco and 
alcohol had a direct toxic action on the 
optic fibers in the papillomacular bundle 
or on those retinal ganglion cells which 
sent their nerve fibers into the papillo- 
macular bundle. The reasons for be- 
lieving this were somewhat as follows: 

(1) There was a very definite clinical 
entity characterized by bilateral centro- 
cecal scotomas which developed gradu- 
ally; this entity was seen in individuals 
who drank or smoked, or, more com- 
monly, who both drank and smoked. 

(2) Clinical experience had indicated that 
if patients with this condition stopped 
smoking and drinking before optic atro- 
phy developed, the scotomas usually de- 
creased markedly in size and density and 
the vision improved considerably. (3) If 
patients with this condition did not dis- 
continue the use of tobacco and alcohol, 
or markedly reduce their intake, they did 
not improve. In a study made in 1935 
the writer' found only a few exceptions 
to the last rule and, until his subsequent 
findings on the importance of diet in the 
treatment of this condition,® it appeared to 
be the consensus of medical opinion that 
patients with tobacco-alcohol amblyopia 
did not get well unless they discontinued, 
or at least markedly reduced, the use of 
these substances.® 


From Department of OpUthalmologj', 
^yllege of Physicians and Surgeons, Columbia 
Cmversity, and. the Institute of Ophthalmology, 
i resbytenan Hospital. Candidate’s thesis sub- 
mitted to the American Ophthalmological So- 
ciety, Hot Springs, Va., June, 1943. 


It was impossible, however, to explain 
on this basis all the factors involved. Some 
of the more puzzling of these were as 
follows : Tobacco-alcohol amblyopia often 
occurred in an individual who had smoked 
and drunk the same amount over a period 
of many years without developing the 
condition. Why did poor vision develop 
without any increase in the intake of 
tobacco or alcohol if these substances 
actually were the cause? Did the ‘'sus- 
ceptible” individuals really have an “idio-* 
syncracy” ? Certainly there are tens, per- 
haps hundreds, of thousands of heavy 
smokers and drinkers who never develop 
this condition despite their large intake 
of tobacco and alcohol. On the other hand, 
numerous patients who develop the am- 
blyopia use these substances in moderate 
quantities only. Usher* found that among 
people over 50 years of age those with 
tobacco amblyopia actually used less to- 
bacco than controls who had no ambly- 
opia. This finding, based on a series of 
1,100 cases of tobacco amblyopia and 500 
control cases, would seem to have con- 
siderable significance. From it one would 
conclude that individuals contracting this 
disease must be more susceptible to the 
supposedly harmful effects of tobacco 
and alcohol. It was noteworthy, however, 
that these patients showed no other evi- 
dence of increased susceptibility or idio- 
syncrasy to these substances. Skin tests 
with tobacco, and peripheral vascular 
studies after smoking, showed no abnor- 
malities.' Most of the heavy drinkers 
with this condition can tolerate a much 
larger amount of alcohol than can the 
average person without having their nerv'- 
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ous systems show signs of intoxication; 
that is, they have built up a tolerance for 
alcohol and, in that sense at least, have 
decreased rather than increased suscep- 
tibility to it. 

Many thoughtful investigators in the 
past have called attention to factors which 
seemed to precipitate the onset of tobacco- 
alcohol amblyopia and have mentioned 


bacco-alcohol amblyopia have been seen 
by the writer during the nine-year period 
1933-1942. In 1935 the present investiga- 
tion was undertaken and a preliminary 
report was published in 1937.^ At that 
time eight patients with tobacco-alcohol 
amblyopia had been hospitalized, allowed 
to consume their usual intake of tobacco 
and alcohol, and had been given a well- 


TABLE 1 

Tobacco-alcohol amblyopia. Summary of results in 25 patients who continued the use of 


TOBACCO AND ALCOHOL WHILE RECEIVING SPECIAL DIETS 

•> 


Case 

No, 

Patient 

Vision 

Before 

Treat- 

ment 

Vision 

After 

T reat- 
ment 

Time 
Fol- 
lowed • 

months 

Case 

No. 

Patient 

Vision 

Before 

Treat- 

ment 

Vision 
•After 
. Trpat- 
■ ment 

r 'f • 

Time 
Fol- 
j lowed 

months 

1 

c.s. 

20/200 

20/50 

25 

* 14 

R.L, • 

5/200 • 

20/20- 

’ 10 • 



20/200 

20/50 




6/200 

20/20 


2 

G.J. 

20/200 

20/30 

5 

15 

W.S. 

20/100 

20/20 ■ 

■' ■ 25 ■ 



20/200 

20/20 




20/200 

20/20- 


3 

N,M. 

10/200 

20/40 

3 

16 

E.S 

4/200 

20/70 

5 








4/200 

20/70 


4 

W.F. 

20/200 

20/30 

73 

17 

A.M. 

20/40 

20/20- 

6 



20/200 

20/30 




20/40- 

20/20 


5 

E.F. 

FC 3' 

20/20 

. 22 

18 

A.N. 

FC 2 ' 

20/30 

72 



FC 3' 

20/20 




FC4' 

20/30 


6 

,H.R. 


* 

85 

19 

A.B. 

5/200 

20/30- 

20 



5/200 

20/70 




20/100 

20/30 


7 

F.S. 

20/50 

20/20 

76 

20 

L.P. 

20/100 

20/30 

24 



20/70 

20/20 




20/100 

20/30 


8 

W.H. 

15/200 

20/15 

80 

21 

C.S. 

20/200 

. 20/20- 

8 



10/200 

20/15 




20/70 

20/20- 


9 

L.W, 

20/50 

20/20 -f 

58 

. 22 

H.F. 

20/40 

20/15 

7 . 



20/50 

20/20-1- 




20/70 

20/20 


10 

A.F. 

20/200 

20/30 

55 

23 

.R.L. 

20 / 10 - 

20/20 

56 



20/200 

20/30 




20/200 

. 20/20 


11 

H.W. 

20/200 

20/20 

31 ■; 

"'24 

W.R. 

20/200 

20/30 

4 



20/70 

20/20- 




20/50 

20/20- 


12 

D.F. 

20/200 , 

20/15 

41 

25 

D.W. 

20/50 

20/20- 

4 

13 

J.H. 

10/200 

20/15 

* 




20/40 

20/20- 




20/200 

20/20- 

21 

1 







_* In this case only one eye was considered for the purpose of this study, the other having pathology 
which was in no way related to the amblyopia. 


that the general nutrition of the patient 
appeared to affect the development of 
the disease;'^ for example, de Schweinitz^ 
in 1896 wrote, "Other circumstances (be- 
sides alcohol) which favor a deleterious 
effect of tobacco on vision are malnutri- 
tion from any source, chronic gastritis, 
dyspepsia, mental worry, and particu- 
larly insomnia.” 

Approximately 175 patients with to- 


balanced diet supplemented with large 
quantities of brewers’ yeast. These pa- 
tients (cases 1-8, Appendix) made very 
satisfactory recoveries despite tlieir con- 
tinued use of tobacco and alcohol. Since 
that time 17 additional patients have been 
allowed to continue, or have refused to 
discontinue, their use of these substances 
and have been treated in various ways in 
an effort to determine what factor in the 


TOBACCO- ALCOHOL AMBLYOPIA 


diet or in the yeast cured the amblyopia. 
These 17 cases, together with 8 previously 
reported, -constitute a series of 25 con- 
secutive patients with tliis condition who 
were able and desired to cooperate in this 
study and who did not have optic atrophy 
when first examined. The only excep- 
tion to the latter specification was the first 
patient treated (case 1, Appendix) who 
had partial optic atrophy and showed only 
slight improvement on treatment. 

Table 1 summarizes the results ob- 
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Eleven of the, 25 patients (cases 1 to 9, 
18, 23, Appendix) were given a high 
vitamin-B, well-balanced diet, adequate 
in all respects and supplemented by pow- 
dered brewers’ yeast. A second group of 
five patients ‘was allowed to continue on 
the same diet taken while developing the 
amblyopia and was given either yeast or 
vitamin-B complex in the form of tablets 
or in an elixir. The results of this treat- 
ment appear in table 2. Every patient in 
the group obtained vision of 20/30 O.U. 


TABLE 2 


Patients left on usual diet with vitamin-B complex added 


Case 

No. 

Name 

Vision 

Before 

Treat- 

ment 

Vision 

After 

Treat- 

ment 

Amount of 
Tobacco and 
Alcohol Used 
Daily 

Amount of Synthetic 
Vitamin Bi Taken 
Daily in Addition 
to that in the 
Vitamin-B~Com- 
plex Products 

Amount of 
Vitamin-B 
Complex 
Taken Daily 

Period 

of 

Obser- 

vation 

rnonths 

17 

A.M. 

10/200 

20/100 

20/20- 

20/20 

1 pint liquor 

2 pkg. cigarettes 

20 mg. 

35 c.c. Beta- 
plexin 

6 

20 

L.P. 

20/100 

20/100 

20/30 

20/30 

2 quarts beer 

J pkg. cigar clip- ! 

none 

yeast 25 gm. 

24 

. 21 

C.S. 

20/200 

20/70 

20/20- 

20/20- 

ptngs 

2 glasses wine 

8 cigars 
i pkg* tobacco 

none 

24 c.c. Beta- 
plexin 

8 

22 

H.F. 

20/40 

20/70 

20/15 

20/20 

2 cigars 

6 cigarettes 

none 

yeast 35 mg. 

3 

24 

W.R. 

20/200 

20/50 

20/30- 

20/20- 

1 quart liquor 
6—10 cigars 

5 mg. 

yeast 65 gm. i 
Vegex 12 c.c. 

• 4 


tained with the entire series ; these are at 
least as good as results obtained by the 
author in any previous consecutive 25 
patients with tobacco-alcohol amblyopia, 
including those who abstained from the 
use of tobacco and alcohol while under 
treatment. The vision in 21 of the 25 pa- 
tients was 20/30 O.U. or better after' 
treatment; in 14 it was 20/20 or better. 
Of the four patients whose vision failed 
to improve to 20/30 while under observa- 
tion, one (case I) had partial optic at- 
rophy before treatment, one (case 6) had 
lens opacities and entirely disregarded 
his diet after his vision had improved to 
20/40, and two (cases 3 and 16) were 
followed only three and five months, re- 
spectively. 


or better. Two of them were not hos- 
pitalized, one being seen in private prac- 
tice , and the other in the clinic. They 
merely continued to eat, drink, and smoke 
as usual but in addition took the pre- 
scribed vitamin-B-complex products. 

The patients comprising the next two 
groups, however, were hospitalized and 
observed closely throughout the period of 
treatment. This was necessary because 
they were placed on a diet that was cal- 
culated to be inadequate in all vitamins. 
The caloric intake was sufficient to pre- 
vent loss of weight, but such a diet of 
necessity provides only uninteresting mo- 
notonous meals and most of the patients 
did lose weight. None developed any 
clinical evidence of other deficiency dis- 
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TABLE 3 


Patients placed on inadequate diets plus thiamin chloride and rest oE B complex 


Case 

No. 

Name 

Vision 

Before 

Hosp. 

Vision 
After 
; Hosp. 

Amount of 
Alcohol and 
Tobacco 

Used Daily 

Amount 
of Syn- 
1 thetic 
Vitamin 
Bi Taken 

Amount of 

B Complex 
Taken 

Time 

in 

Hosp. 

Final 

,Vision 

13 

J.H. 

1 

20/200 

20/40 

1 pint liquor 

8 cigars 

20 mg. 

12 capsules 
(Lederle B 

26 

days 

20/20 O.S. 





complex) 


20/70 O.U. 

16 

E.S. 

4/200 

20/200 

12 oz. liquor 

IS mg. 

6 capsules B 

18 



4/200 

20/200 

1 pkg. cigarettes 


complex — 
200 mg. 
nicotinic 
acid 

days 

20/20 -O.U. 

17 

A.M. 

10/200 

20/50 

1 pint of liquor 

20 mg. 

36 c.c. of 

4 



20/100 

20/40- 

2 pkg. cigarettes 


Betaplexin 

weeks 

20/30- 

19 

A.B. 

5/200 

20/80 

1 pint of liquor 

40 mg. 

9 capusles B 

4 i 



20/100 

20/30 

1 pkg. cigarettes 


complex 

weeks 

20/30 


ease, however, probably because the re- 
gime was always terminated before such 
conditions could occur. The reason for 
placing these patients on a diet inade- 
quate in all known vitamins was, of 
course, to exclude the possibility that 
some or all the improvement might be due 
to something besides the vitamin-B frac- 
tion. A group of four patients on this 
inadequate diet was given a vitamin-B- 
complex product which is available com- 
mercially,* plus synthetic vitamin Bj. The 
results, as shown in table 3, seemed to 
be as good as those in the preceding ones. 


As a final step patients in another 
group placed on this inadequate diet, who 
were of course also consuming their usual 
amounts of alcohol and tobacco, were 
given synthetic vitamin Bj only. Any 
improvement in their condition could be 
assumed to be due to the added vitamin 
Bi. As may be seen in table 4, the results 
were good and would seem to be signifi- 
cant, 

* Winthrop Chemical Company, 170 Varick 
Street, New. York City, kindly provided the vita- 
min Bi (Betaxin) and elixir vitamin-B com- 
plex (Betaplexin) used in this study. 


TABLE 4 


Patients placed on inadequate diets supplemented only with synthetic vitamin Bi 


Case 

No. 

Name 

Vision 

Before 

Hosp. 

Vision 

After 

Hosp. 

Amount of 
Alcohol and 
Tobacco Used 
Daily ‘ 

Amount 
of Vita- 
min Bi 
Taken 
Daily 

Time in 
Hospital 

Final 

Vision 

10 

A.F. 

20/200 

20/200 

20/40 

20/200 

1 pint of liquor 

1 pkg. cigarettes 
1“2 cigars 

43 mg. 

6 weeks 

20/30 O.U. 

11 

H.W. 

20/200 

20/70 

20/30- 

20/20 

1 pt. liquor 

30 cigarettes 

15 mg. 

5 weeks 

20/20 O.U. 

14 

R.L, 

5/200 

6/200 

20/200 

20/200 

1 pt. liquor 
^ pkg. tobacco 

40 mg. 

4 weeks 

20/20 O.U. 

15 

25 

W.S. 

D.W. 

20/100 

20/200 

20/20- 
. 20/50- 

1 pt. liquor 

1 pkg. cigarettes 

40 mg. 

3 weeks 

1 

20/20 

20/20- 

20/50 

20/40 

20/30 

20/30 

I 1 pt. liquor 

1 1 pkg. cigarettes 

20 mg. 

j 3 weeks 

20/20 O.U. 
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In the last group of cases (10, 11, 14, 
15, 25, Appendix), some, complications 
occurred. The patient in case 11 stated 
that he developed a drjmess of the hands 
and pains in the arms and calves of the 
legs which lasted four or five days. The 
patient in Case 14 improved on vitamin 
B, until his vision was 20/70 O.U. ; when 
nicotinic acid was added there was further 
improvement; finally, when the whole 
B complex was taken, the vision became 
20/20 O.U. It is possible, of course, that 
the improvement might have progressed 
in the same way even if the other factors 
of the B complex had not been added. The 
vision in case 15 improved from O.D. 
20/100, O.S. 20/200 to O.D. 20/20, O.S. 
20/50 during three weeks’ hospitalization 
on 40 mg. daily of vitamin B^ and an 
inadequate diet, but after the patient had 
been home a month, during which time 
he continued to take the thiamin, he re- 
turned with a vision of 20/50, 20/200 and 
a markedly contracted field, O.U. This is 
the only case of tobacco-alcohol ambly- 
opia the writer ever has seen in which 
such a contraction of the visual field de- 
veloped. The patient was an emotional 
individual, but it was not possible to 
prove that the contraction was on a func- 
tional rather than an organic basis. The 
significance, if any, of this isolated find- 
ing cannot be evaluated at this time. The 
peripheral field returned to normal after 
nicotinic acid was administered, and even- 
tually, when brewers’ yeast had been sub- 
stituted for the more refined preparations, 
vision became 20/20, O.U., without any 
scotomas. 

In 1939 Johnson® reported five cases 
of tobacco-alcohol amblj-opia in which 
the patients were treated with thiamin 
chloride. Two of them did not discontinue 
cither alcohol or tobacco; one obtained a 
vision of 20/40, O.U., and the other 
20/20, O.U. It is possible that other sub- 
stances which are ncccssarj- for the proper 


nutrition of the cells may also be of 
importance. Accurate chemical tests for 
the various factors of vitamin B which 
could be applied clinically have not been 
available during this study but may very 
well be so in the near future. Meanwhile 
it may be stated ‘that a pure vitamin-Bi 
deficiency is probably not- common. De- 
ficiencies tend to be multiple. It would 
seem, therefore, that in spite of the good 
results obtained with thiamin chloride in 
these cases, it would be much sounder 
therapeutically to administer the whole 
B complex rather than just thiamin. For 
scientific purposes it was of interest to 
establish the fact that definite partial or 
complete recovery (for example, in case 
25) could take place as a result of the 
addition of thiamin chloride alone, but 
practically it appeared to be much better 
to give the whole B complex. It may be 
still more advisable to give the whole B 
complex plus additional B^. In addition 
it seems desirable to adjust the diet so 
that the individual is consuming more 
than the minimum required amounts of 
all essential substances. 

In an effort to determine the adequacy 
of the diets on which these people were 
living while developing this "toxic” am-' 
blyopia, a careful dietary history was 
taken from 23 patients by the present 
dietitian at the Institute of Ophthalmol- 
Miss Jane M^ark, or by one of her 
predecessors. While it is apparent tliat 
these histories are not absolutely accurate, 
and in a few instances may be consid- 
erably in error, they do tend to indicate 
that the diets in general were low or just 
border line with respect to vitamin Bj. 
In 1934, Cowgill' calculated the vitamin- 
B requirement of man, and subsequent 
clinical studies have supported his calcu- 
lations. He used the unit "milligram 
equivalent in his work, which w'as pub- 
lished before vitamin had been syn- 
thesized. If the amount of vitamin B 
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ingested (expressed in milligram equiva- 
lent units) is divided by the number of 
calories consumed, a ratio is obtained. 
Cowgill showed that for a person of a 
given weight it is necessary to have a 
certain vitamin-B calorie ratio. Other- 
wise symptoms of deficiency eventually 
develop. It has been estimated that 1,600 


The last two patients listed in table 5 
(cases 12 and 9) had tobacco amblyopia. 
They were teetotalers and their vitamin-B 
intake seemed adequate according to Cow- 
gill’s calculation. However, when they 
were given large doses of brewers’ yeast 
they both attained 20/20 vision or bet- 
ter, O.U. One of them (case 12) dis- 


TABLE 5 

Calculations made from the dietary histories of 23 patients with 
tobacco-alcohol amblyopia 


Case 

No. 

Name 

Calo- 

ries 

from 

Food 

Calo- 

ries 

from 

Liquor 

Total 

Calo- 

rics 

Vit.-B 

mg. 

EquiV* 

Weight 
of Pt. 
kilo- 
grams 

Vit.-B 

Caloric 

Ratio 

without 

Alcohol 

Vit.-B 

Calorie 

Ratio 

with 

Alcohol 

Mini- 

mum 

Vit.-B 

Calorie 

Ade- 
quacy of 
Vit.-B 
Intake 

6 

H.R. 

1,207 

750 

1,957 

4,180 

77 

3.46 

2.13 

2.20 

-0.07 

4 

W.F. 

i;668 

1,250 

2,918 

7,327 

74 

• 4.39 

2.51 

2.10 

-1-0.40 

17 

A.M. 

'700 

1,600 

2,300 

3,130 

60 

4.47 

1.36 

1.70 

-0.24 


A.M. 

897 

1,600 

2,497 

3,502 

64 

3.90 

1.42 

1.75 

-0.33 

2 

G.J. 

1,333 

1,600 

2,933 

3,840 

86 

2.88 

1.30 

2.40 

-1.10 

25 

D.W. 

1,293 

1,250 

2,543 

2,506 

45 

1.93 

- 0.98 

1.30 

-0.32 

IS 

A.N. 

2,466 

1,450 

3,916 

5,988 

63 

2.42 

1.52 

1.80 

-0.28 ■ 


A.Y. 

1,152 

1,200 

2,352 

3,994 

60 

3.46 

1.69 

1.70 

-0.01 

13 

J.H. 

1,052 

1,252 

2,304 

1,506 

75 

1.43 

0.65 

2.10 

-1,45 

15 

W.S. 

1 804 

1,600 

2,404 

1,377 

1 66 

1,71 

0.57 

1.85 

-1.28 

20 

L.P, 

688 1 

960 

1,648 

3,400 

72 

4.93 

2.06 

2,05 

+0.01 

14 1 

R.L. 

1,040 ' 

1,600 

2,640 

2,130 

67 

2.04 - 

0.80 

1.90 

-1.10 

16 1 

E.S. 1 

922 1 

1,600 

2,522 1 

2,174 

71 

2.35 1 

0.86 

2.00 

-1.14 

8 

W.H. ' 

1,186 

1,600 

2,786 ! 

6,703 

63 

5.65 

2.40 ' 

1.80 

+0.60 

10 

A.F. ' 

677 

1,250 

1,927 

3,580 

59 

5.28 1 

1.81 

1.65 

+0.16 

11 

H.W. 

1,168 

1,450 1 

2,618 ! 

2,470 

73 1 

2.11 1 

0.94 

2.05 

1 -1.11 


A.L. 

1,786 

525 

2,311 

5,768 

78 

3.22 

2.09 

2.20 

t +0.29 

6 

H.R. 

1,408 

1,600 

3,008 

3,711 

62 

2.63 1 

1.23 

1.75 

-0.52 


F.M. 

890 

900 

1,790 

3,143 

62 

3.53 , 

1.70 

1.75 

1 -0.05 

7 

F.S. 

1,348 

750 

2,098 

3,950 

51 

2.93 , 

1.38 

, 1.45 

+0.43 


C.W. 

1,369 

1,600 

2,969 

5,117 

87 

3.73 ; 

1.72 

2.45 

-0.73 

12 

D.F. 

2,054 

— 

2,054 

7,940 

66 

3.88 

— 

1.88 

+2.00 

9 

L.W. 

) 

1,409 



1,409^ 

4,185 

73 

2.97 

— 

2.10 

j +0.87 


calories per day may be utilized from the 
consumption of alcohol. This, however, 
contains no vitamin B. In alcoholics, 
therefore, the calorie intake increases 
according to the amount , of liquor taken 
and the vitamin-B calorie ratio decreases. 
Table 5 indicates that all but three of 
the patients in this series had a diet 
adequate in vitamin Bi if alcohol were 
not considered, but that when the calories 
obtained from alcohol were taken into 
consideration, 15 had an inadequate in- 
take of the vitamin and most of the 
others were just over the line of calcu- 
lated adequacy. 


continued tobacco temporarily but re- 
sumed it after partial improvement and 
made a complete recovery. During the 
years since his hospitalization he has 
continued to use large amounts of tobacco 
and to maintain a good diet. Vision is 
20/15, O.U. Two other patients (cases 
14 and 22) with tobacco amblyopia were 
total abstainers from alcohol ; both were 
on inadequate diets. Although poly- 
neuritis and pellagra have occasionally 
occurred in association with amblyopia, « 
I never have seen a case of tobacco am- 
blyopia with clinical evidence of vitamin 
deficiency. It is possible that because of 
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the generalized disturbance in metabolism 
a greater amount of vitamin B is required 
than would ordinarily be necessary. 

The most likely explanation of tobacco 
amblyopia at this time is that it is a 
"toxic” action of the tobacco on malnour- 
ished cells. When vitamin'Bi is added, the 
nutrition of the damaged cells, or perhaps 
their axons, improves, and the injurious 
agent is no longer injurious. It seems 
likely from present evidence that people 
consuming, absorbing, and utilizing nor- 
mal a,mounts of vitamin B never develop 
tobacco amblyopia. 

Alcohol amblyopia may be merely a 
manifestation of a deficiency condition 
without any "toxic” element. One factor 
opposing this -interpretation is that most 
of the affected patients do not show other 
clinical evidence of deficiency disease. 
Another is that in this country, in the 
author’s experience, only patients who 
drink or smoke develop this syndrome. 
We would expect, some patients who 
failed to consume, absorb, or utilize vita- 
min B normally to develop the condition 
even though they did not drink. A possi- 
ble answer to tire first objection is that a 
deficiency condition often manifests itself 
in different ways in different individuals ; 
some alcoholic patients get peripheral 
neuritis, some get cerebral disturbances, 
some get "alcohol" ambtyopia, some get 
all of these tilings at once. A possible an- 
swer to the second objection is that in this 
countrj', especially in tlie North, the great 
majority of patients with gross vitamin-B 
deficiencies are alcoholics. In the Orient, 
on the other hand, where vitamin-B de- 
ficiencies arc usually not associated with 
akohohsin, the same type of amblyopia 
del clops. It is called beriberi amblyopia 
and, according to the description of it by 
Elliott® and Ishihara,*® is identical with 
“alcohol” amblyopia. 

Diabetic amblyopia” is a condition 
about which there has been some question. 


The only -patients with diabetes that the 
writer has seen develop the typical syn- 
drome of tobacco-alcohol amblyopia did 
smoke or drink, at least in small arnounts. 
-However, Friedenwald^’- had one patient 
who had what might be called “diabetic 
amblyopia.” She was a middle-aged dia- 
betic woman who had never used tobacco 
nor alcohol, but she had the typical bi- 
lateral scotomas fovmd in tobacco-alcohol 
amblyopia. Her condition did not improve 
until vitamin-B complex was adminis- 
tered. The recovery was then rapid and 
complete. This case, of course, fits in very 
well with the idea that the primary diffi- 
culty in such patients, whether they have 
diabetes, beriberi, or alcoholism, is a defi- , 
ciency of an essential vitamin. 

Summary and Conclusions 

Approximately 175 patients with to- 
bacco-alcohol amblyopia have been ob- 
served by the writer in the nine-year pe- 
riod 1933-1942. In the last seven years 25 
of these patients have been allowed to 
maintain their usual intake of alcohol and 
tobacco under the following conditions: 

(-1) An initial group of 11 patients was 
placed on a diet adequate in all respects 
and supplemented with brewers’ yeast. 

(2) A second group of five patients 
was left on its usual diet and given vita- 
min-B complex. 

(3) A third group of four hospitalized 
patients was placed on a diet inadequate 
in all known vitamins and given large 
amounts of vitamin-B complex. 

(4) A fourth group of five hospitalized 
patients was placed on the same inade- 
quate diet and given synthetic vitamin Bj 
only. 

All of tire patients on these various 
regimes made partial or complete recov- 
eries in spite of their continued and un- 
abated use of tobacco and/or alcohol. The 
vision in 21 patients was 20/30 O.U. or 
better after treatment and in 14 was 



720 


FRANK D. CARROLL 


20/20 or better. These results were at 
least as good as those obtained by the 
author in any previous consecutive 25 pa- 
tients with this condition, including those 
who abstained from the use of tobacco 
and alcohol while under treatment. 

The fact that all of the patients in the 
fourth group improved and one made a 
complete recovery is of special signifi- 
cance since in this group every known 
factor other than vitamin Bi which might 
have caused improvement had been elimi- 
nated. In spite of this result, however, it 
is recommended that the whole vitamin-B 
complex be administered as well as thia- 
min alone in the treatment of these cases. 

Appendix' 

This includes 25 case reports of pa- 
tients with tobacco-alcohol amblyopia 
who continued their consumption of to- 
bacco and alcohol. The onset of the am- 
blyopia occurred within the past year in 
a few instances but it is significant that 
16 of the 25 patients have been followed 
for an average of four years each and five 
have been observed over a period of six 
years or longer. The first 8 cases were 
previously reported in 1937.^ 

Case 1. C. S., a ZS-year-old Negro woman, 
was first examined in the Vanderbilt Clinic in 
October, 1934. She had marked tremor of the 
tongue and fingers, and her breath had a strong 
alcoholic odor. The vision was 20/200 in , each 
eye and was unimproved with glasses. The 
discs . showed very marked temporal pallor con- 
sistent with atrophy of the papillomacular 
bundle, and the fields revealed depression of 
central vision. She had never used tobacco in 
any fom but consumed between a pint and a 
quart of whisky daily. In three months vision 
improved to 20/70 in each eye and remained 
stationary. She was strongly advised to dis- 
continue the use of alcohol, but she refused. 
Nine months after coming under observation 
. she was admitted to the Institute of Ophthal- 
mology. The discs appeared atrophic temporal- 
ly, Slie had alcoholic gastritis, and two gastric 
analyses showed absence of free hydrochloric 
acid. During 36 days in the hospital she drank 
between one pint and one quart of liquor daily. 
(The liquor given to her and to all other pa- 


tients and referred to hereafter merely as 
'‘liquor” consisted of equal parts of 95 percent 
ethyl alcohol and water flavored with the juices 
from lemon and orange peels. It had a pleasant 
odor and taste.) She took the prescribed diet. 
After this period she felt that her vision had 
definitely improved. I was certain that her eyes 
were not worse. She could read several lines ^ 
lower on the test chart than on admission, but 
I felt that her condition should be considered 
unimproved. She has been followed 22 months 
since discharge from the hospital, and her eyes 
have shown no further change. The diagnosis 
was alcoholic amblyopia and partial optic 
atrophy, unimproved. 

Three months after the above was written 
the patient returned to the Clinic. The vision 
was 20/50 O.U. 

Case 2. G. J., a 31-year-old-actor, a private 
patient of Dr. Gordon Bruce, entered the Insti- 
tute of Oplithalmology on December 3, 1935. 
He drank about one quart of gin and smoked 
from one to two packages of cigarettes daily. 
Vision was 20/200 in each eye. Each disc was 
orange except temporally, where it w^as some- 
what pale. The margins were indistinct, except 
temporally, and slightly elevated (less than 
ID.). Elevation of the disc is unusual in this 
condition. The fields showed typical centrocecal^ 
scotomas. Neurologic examination, roentgeno- 
grams of the head, and the Wassermann test 
gave negative results. A medical consultant 
diagnosed alcoholic gastritis and hepatitis. In 
the hospital the patient took from one pint to 
one quart of liquor daily, smoked from one to 
two packages of cigarettes daily and faithfull}'^ 
ate what was given to him. In two weeks vision 
was 20/120 in the right eye and 20/50 in the 
left, and the margins of the disc appeared less 
elevated. In one month vision was 20/40 in the 
right eye and 20/30 in the left, and the scotomas 
had greatly decreased in size. The patient was 
discharged from the hospital on January 24, 
1936, and three months later vision was 20/30 
in the right eye and 20/20 in the left. He has 
not abstained from alcohol or tobacco, but he 
stated in a recent communication that his vision 
has remained the same. 


Lose 3, N. M., a 36-year-old janitor, dranl«: 
about one quart of liquor and smoked one 
package of cigarettes daily. He was first seen 
in the Bellevue Psychiatric Hospital on De- 
cember 12, 1935. He had pellagra, polyneuritis, 
and alcohol amblyopia. Vision was 10/200 in 
the right eye and 8/200 in the left. Each disc 
showed marked temporal pallor compatible with 
optic atrophy, and the fields had centrocecal 
scotomas. When his condition permitted he was 
transferred to the Institute of Ophthalmology. 
Ketmoscopic examination indicated a large 
astigmatic error in the left eye, and he stated 
that vision had never been good in that eye. 
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For the first- month in the liospital he was 
forced to abstain from all alcohol and tobacco, 
and there was slight improvement. Visual acuity, 
increased from 18/200 in the right eye and 
12/200 in the left eye to 20/120 in each eye 
with correction. He was then given from one 
pint to one quart of liquor daily and cigarettes. 
He faithfully took lus diet. In one month on 
this regimen vision increased to 20/50 in the 


ance and the fields showed characteristic 
trocecal scotomas (fig. 1). He was transferred 
to the Institute of Ophthalmology on May 13. 
1936; and placed on the prescribed diet. Hc' 
continued to smoke from 9 to 15 cigars daily 
and was given 6 ounces (177 c.c.) of liquor 
daily. Neurologic examination showed some^ 
increase in the' deep reflexes on the left. An 
otologic check-up revealed early toxic neuritis • 
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Fig. 1 (Carroll). Case 4. Fields of W. F. 


right eye and to 20/120 in the left, and the fields 
were improved; in another five weeks, when 
he was discharged, vision was 20/40 in the 
right eye and 20/80 in the left. 

Case 4. W, F., a 49-3^car-oId Jewish waiter, 
had noticed decreased vision for four months. 
Hc had been to two ophthalmic clinics and 
when first seen me was at the Neurological 
Institute, where he had been sent because of 
a suspected tumor of the brain. He smoked 
from 10 to 13 cigars daiW and drank an average 
three glasses of beer and an ounce 
(30 c.c,) of Avhisky dail 3 % Vision was 20/200 
ixi cadi eye; the discs were normal in appear- 


of both eighth nerves, and the audiograms 
were similar to those previously reported. The 
diameter of the right pupil was 1 mm. larger 
than that of the left ; there were small opacities 
in both the cornea and the Jens of each eye. 
In two months vision was 20/50— in the right 
eye and 20/60 in the left. In the next two 
months visual acuity did not improve, but the 
patient reduced his consumption of alcohol 
and tobacco somewhat. In three and a half 
months vision was 20/30 in each eye and the 
fields were as shown in figure h 

The patient was last examined on June 25, 
1942, six years after entering the" Eye Insti- 
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tute. The vision was O.U, 20/30, and the field 
was similar to that shown above after treat- 
ment. 

Case 5. E. F., a 32-year-old Negro postofficc 
clerk, had the alcoholic type of pellagra, poly- 
neuritis, and amblyopia. When he entered the 
Institute of Ophthalmology on May 14, 1935, 
vision was 3/200 in each eye (fig. 2). He ab- 
stained from alcohol and took all the prescribed 
food for 35 days. Vision by then had improved 


diarrhea. His vision was still excellent. He 
was given more yeast. Then he disappeared 
until December 17, 1936, when he came back 
so weak that he could walk only with difficulty. 
He had the dermatitis, stomatitis, diarrhea, and 
peripheral neuritis which accompany pellagra. 
He had continued his intake of alcohol, but 
instead of taking 4 tabicspoonfuls of powdered 
brewers’ yeast daily he had been using only 
a few tablets of powdered brewers’ yeast daily. 
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Fig. 2 (Carroll). Case 5. Fields of E. F. 


to 20/40+ in each eye, and he was discharged. 
He immediately started to drink and smoke 
as much as previously but regularly took the 
powdered brewers’ yeast and wheat germ as 
prescribed. Vision gradually improved to 20/20 
in each eye, and the fields showed only a small 
indefinite scotoma between the blindspot and 
the fixation point. Then he stopped taking 
yeast but continued his usual intake of whisky 
(from one pint to one quart daily). In about 
five weeks the pellagra returned, and he came 
back to tlic clinic. He had mild typical pel- 
lagral dermatitis, pain in his legs and feet, and 


Vision remained 20/20 in each eye, and thei 
was only the same small residual scotoma b< 
tween the blindspot and the fixation area ; 
each eye (fig. 2). He was again hospitalize 
and given powdered brewers’ yeast in doses c 
2 tablespoonfuls five times daily (90 gm. 
wheat germ in doses of 4 tablespoonfuls thre 
times daily, vegex in doses of I teaspoonfi 
three times daily, and 5 or 10 c.c of live 
extract intramuscularly daily. He was ah 
given one pint of liquor daily. Gastric analys 
showed lack of free hydrochloric acid H 
condition again rapidly improved, and he Wi 
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discharged in four weeks free from any symp- 
toms, Since then he had continued his usual 
consumption of tobacco and alcohol but has 
faithfully taken 2 tablespoonfuls of yeast daily. 
He has no symptoms. 

Case 6. H. R;, a 63-year-old man, was first 
seen in the Yanderbilt Clinic on hlay 29, 1935. 
His vision at that time was 20/200 in each eye 
with correction. .The right eye had not had good 
vision since having a corneal ulcer 12 years 


10 cigars daily and from 6 to 14 ounces (177 
to 414 c.'c.) of liquor. He took all the prescribed- 
diet. No improvement was seen for almost a 
month; then it came gradually. In two months 
vision in the left eye had improved from 5/200 
to 20/80. The opacities in the cornea and lens 
of the right eye appeared sufficient to explain 
the poor vision of 10/200 in that eye. In three 
months vision of the left eye was 20/60—, and 
on discharge from the hospital vision of the 
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Fig. 3 (Carroll). Case 7, Fields of F. S. 


previously. It showed diffuse corneal opacities 
and an incipient cataract. The left eye also had 
an incipient cataract, which was not sufficiently 
dense to explain the decreased vision. The discs 
appeared normal, and the fields showed typical 
centrocccal scotomas. The patient drank four 
glasses of beer and smoked from 10 to 12 cigars 
daily. He was advised to discontinue tobacco 
and alcohol and did so, but when I first saw 
him two months later, on July 26th, vision had 
decreased to 10/200 in the right eye and to 
5/200 in the left. He was admitted to the Insti- 
tute of Ophthalmology and allowed to drink and 
smoke as much as he wished — this was about 


right eye was 10/200 and that of the left eye 
20/40. There was marked decrease in the den- 
sity of the scotomas. This patient remained in 
the hospital under close observation for a total 
of five months. During this time vision of the 
left eye, which was the only eye in which vision 
could be expected to improve, increased from 
5/200 to 20/40. Except for one week during 
this period he smoked an average of 10 cigars 
daily and drank from 6 to 14 ounces of liquor 
daily. On discharge from the hospital he was 
advised to decrease or discontinue the use of 
tobacco and alcohol. It is not certain that he 
followed this advice. Fourteen months since dis- 
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charge vision of the left eye was the same— • 
20/40+. 

On March 4, 1938, vision was the same— 
20/40+; on January 16, 1941, it was still the 
same. On June 25, 1942, the patient was seen 
again. He had entirely disregarded his diet in 
the past six months. He was smoking more than 
ever: one pound of pipe tobacco a month 
plus three cigars daily. The centroceca) scotoma 


one quart of wine and smoking one package 
of cigarettes daily. For the past several years 
he had noticed some abdominal discomfort, and 
during the past year had lost from 10 to 15 
pounds (4.S to 6.8 kg.) in weight. His appetite 
was poor. On January 20, 1936, he entered the 
Institute of Ophthalmology. He brought his 
own wine and cigarettes witli him, and through- 
out his stay in the hospital he used the same 
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Fig. 4 (Carroll), Case 8. Fields of W. H. 


in the left eye had increased in density, and 
the visual acuity was 20/70, The decrease in 
vision was due chiefly to the scotoma, although 
there had been an increase in the lens opacities. 

Case 7. F. S., a 50-year-old unemployed Ital- 
ian bank clerk, was referred to me * for 'tr-eat- 
ment by Dr, Charles Perera, who made: the^ 
diagnosis of toxic amblyopia. Vision corrected 
was 20/50 in the right eye and 20/70— in the 
left; typical centrocecal scotomas W'cre present 
(fig. 3). The discs were normal in appearance. 
The patient staled that his vision had been 
gradually decreasing for the past year. Pie was 
accustomed to drinking between one pint and 


amount of wine and smoked the same number 
of cigarettes that he had consumed while the 
tobacco-alcohol amblyopia was developing. He 
remained in the hospital under close observation 
^r seven' weeks. He took the prescribed diet. 
^ His weighs increased. 15 pounds (6.8 kg.). His 
.vision gradually improved to 20/20— in the 
• right eye and to 20/30— in the left in 17 days, 
and'was 20/20+ in the right eye and 20/30+ in 
the left when he left the hospital. Since then 
14 months have passed. At no time during this 
ong course of observation has the consumption 
ot alcohol or tobacco ever been reduced. He has 
continued to take 1 or 2 tablespoonfuls of yeast 


/ 
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daily because I was not sure that it would be 
safe for him to discontinue it* Vision now is 
20/20-h in the right eye and 20/25+ in the left. 

I am unable to plot any scotoma in either eye 
(fig. 3). 

This patient has been seen every 1 to 2 years. 
His improvement has been permanent. On June 
25, 1942, more than six years after his hospital 
admission, vision was O.U. 20/20 and no sco- 
toma was present. He had not decreased his 
smoking or drinking. 

Case 8, W. H., a 39-year-old Negro, was seen 
by me on November 8, 1935, at the Vanderbilt 
Clinic. He stated that his vision had been gradu- 
ally decreasing for seven weeks. He drank be- 
tween one pint and one quart of cheap corn 
whisky daily and smoked one-and a half pack- 
ages of cigarettes daily. Vision was 20/200 in 
each eye, and the fields showed centrocecal sco- 
tomas, which are always present in the eyes of 
persons with tobacco-alcohol amblyopia ; the 
rest of the ocular examination gave negative 
results. One week later, vision had decreased 
to 15/200 in the right eye and to 10/200 in the 
left eye (fig. 4), and the patient was admitted 
to the Institute of Ophthalmology. Gastric 
analysis revealed absence of free hydrochloric 
acid. Throughout the period of hospitalization 
he smoked his usual number of cigarettes daily 
and was given between, one pint and one quart 
of liquor daily. I purchased a quantity of the 
com whisky he had been drinking, had it exam- 
ined chemically, and then gave it to him for 
consumption in the hospital. Chemical analysis 
failed to show any appreciable quantity of any 
toxic substance except ordinary ethyl alcohol, 
and this has been the chemical finding in nu- 
merous other samples of liquor used by other 


patients with this type of amblyopia. The diet 
which he was given was a high vitarain-B, well- 
balanced diet adequate in all respects and sup- 
plemented by powdered brewers* yeast in doses 
of 2 tablespoonfuls five times daily; vegex (a 
brewers*-yeast' extract) in doses of 1 teaspoon- 
ful three times daily, and wheat germ (Embo) 
in doses of 4 tablespoonfuls three times daily. 
He was also given liver extract intramuscularly 
in doses of S c.c. several times weekly and cod- 
liver oil in doses of 1 ounce (30 c.c.) daily. 
This therapy will be referred to later merely 
as the ‘‘prescribed diet” 

While the patient was on this prescribed diet 
and while he was having his usual intake 'of 
tobacco and alcohol his vision gradually im- 
proved in seven weeks from 15/200 in the right 
eye and 10/200 in the left eye to 20/25 and 
20/30+, respectively. The fields of' vision 
showed a corresponding improvement, and he 
was then discharged from the hospital. He was 
advised to decrease his consumption of alcohol 
because of any possible effect that such large 
quantities of alcohol might have on other or- 
gans of the body, but he has not followed this 
advice very well. He was also advised to take 
2 tablespoonfuls of powdered brewers' yeast 
daily, and he has followed this advice some- 
what better. Seventeen months have' passed 
since his discharge from the hospital. Vision 
is 20/20 in each eye. 

This patient returned for a check-up in July, 
1942— almost seven j^ears after the onset of 
the amblyopia. Vision was 20/15 in each eye, 
and the scotoma between the blindspot and 
the point of fixation was considerably smaller 
in size and density. 


(Pari II will appear ni the next issue,) 
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L Metastatic carcinoma of 

CHOROID 

Metastatic carcinoma of the choroid is 
an uncommon condition, although Bedell 
in a paper read before the New York 
Academy of Medicine in November, 1942, 
and as yet unpublished, was able to col- 
lect 250 cases from the literature. In this 
paper, which Dr. Bedell kindly permitted 
me to read, in the third volume of Par- 
sons,^ and in Duke-EldePs third volume,^ 
the literature up to date may be consulted, 
and from these sources I have drawn for 
general considerations of this affliction, 
which my own limited experience does 
not supply. 

The term metastatic carcinoma of the 
choroid is hardly the proper one, since all 
carcinoma of the choroid is metastatic. 
There is no epithelium in the choroid 
from which a primary lesion of such a 
nature could originate. 

Metastatic carcinoma of the eye most 
often involves the choroid, and in the pos- 
terior segment. The reason is that the em- 
bolus enters the eye by the short posterior 
ciliary vessels. That it is not a more com- 
mon seat of metastasis is owing to the 
fact that the ophthalmic arter}^ comes off 
from the internal carotid almost at a right 
angle, and material in the blood current 
more readily passes on to the brain and 
meninges by the more direct route. Ana- 
tomic considerations determine the fact 
that the left eye is more often affected, 
although, in both of the cases which I am 

* Read before the seventy-ninth annual meet- 
ing of the American Ophthalmological Society, 
at Hot Springs, Virginia, June, 1943. 
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reporting, it was the right eye that suf- 
fered. Females are more often affected 
than males, because the commonest site of 
the primary growth has been the female 
breast. 

The lesion itself presents a rather char- 
acteristic appearance which is described 
as follows by Duke-Elder: 

It is rarely circumscribed, but rather appears 
as a flat thickening of the choroid, usually 
thickest at the posterior pole and thinning off 
anteriorly. . . . The swelling is of a pale gray 
color; the surface usually displays a gray mot- 
tling, and the edges are not sharply defined. 
. . . Increase in growth occurs rapidly, more 
rapidly than in a flat melanoma. Glaucoma is 
late in appearing, but pain is earlier and more 
pronounced than in primary tumors, and fre- 
quently involves the necessity for enucleation. 
Retinal detachment may occur. 

From various opinions expressed in 
the literature, the following facts seem to 
be true: ■ 

Carcinoma of the choroid is most com- 
mon between the ages of 30 and 60 years, 
as would be expected. It is often bilateral, 
of rapid growth, rarely perforates the 
ball, is secondary to a previous growth 
elsewhere, is often accompanied by low 
intraocular tension, and is flat, whereas 
a sarcoma of the choroid is usually round 
and elevated. In my limited experience, 
the appearance suggests a lesion Mike 
Coats s disease, rather than a tumor. 

That the growth assumes a flat form 
instead of the globular projecting form 
which the sarcomata take, is due to 
the^ fact that the embolus lodges in a 
capillary, from which it breaks through. 
The proliferating, cells occupy , lymph 
spaces and naturally spread in these 
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spaces between the planes of the choroidal 


stroma. 

Since the condition is a metastasis, re- 
moval of the eye is not necessary unless 
indicated by pain.' 

The two cases I wish to 'report are 
based on a clinical diagnosis only. In 
neither case was the eye rembVed', so that 
a pathologic examination was hot made. 

Case 1. Mrs. P. D., aged 59 years, was 
seen through the kindness of Dr. Robert 
Sullivan of Nashville, on December 1, 
1942, in regard to the condition of her 
right eye. The vision in this eye had been 
defective for two months, and was about 
1/200, excentric. She had had the right 
breast removed six years before, but, ac- 
cording to her statement, no pathologic 
'examination was made. The operation was 
extensive, and she was told the trouble 
was malignant. The left eye was normal, 
vision 6/6 and presbyopic. 

The right eye showed clear ihedia and 
a normal disc. Beginning at the macular 
region, there was a yellow irregular mass, 
elevated 7D. The lower edge was sha'i^ly 
defined, and reached to the leVeTb'f 'the 
disc. The elevated area extended upwaM 
in the central part of the field almost to 
the limit of the visible' field; Tfainsillumh 
nation did not show a shadow; Tensibii 
was normal. The field mariifested a large 
central scotoma from the 5-degree circle 
above to' 30 degrees in other directions. 
X-ray examination of the chest and ex- 
tremities showed an area of destruction in 
the upper end of the left humerus, and in 
the distal end of the left clavicle, due to 
metastasis. There was a large amount of 
fluid in the left pleural cavity, and several 
metastatic nodules in the right lung. 

The ocular lesion was regarded as 
metastatic carcinoma and no treatment was 
advised. 

Case 2. Mrs. F. W., aged 46 years, wife 
of an Army officer, was seen in August, 
1942, on account of a disturbance of the 
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vision in the right eye. She had been in 
different Army-hospitals, and had, as the 
beginning of her illness, amputation of .the 
left breast for cancer in February, 1941. 
In 1942 she was admitted to another 
Army hospital because of aphonia, and 
tumor masses, in the supraclavicular re- 
gion. No 'biopsy specimen was taken, for 
fear of accelerating the pathologic process, 
but X-ray therapy was given, and the 
masses subsided. She was^ discharged 
from this hospital on July 7th, the diag- 
nosis being “carcinoma metastatic of pel-, 
vis, right femur, vertebral column, left 
supraclavicular region and elsewhere, 
secondary to carcinoma of the. left 
breast.” 1 saw this patient in August, 
1942, and she was readmitted to the 
Army hospital in September for a few 
days’ observation. X-ray studies at -this 
time showed further involvement of the 
pelvis and first lumbar vertebra, 

'With the right eye the patient read 6/15 
and J-14, unimproved. The field was ir- 
regularly contracted, 20 degrees up, 30 
degrees in, 60 degrees out, with a la.rge 
blind area from the blind spot downward. 
The media were dear. The disc was seen- 
with a- +3,OOD. lens, and was observed to 
be elevated in the upper inner half, but 
sharply' defined and not elevated in the 
lower outer half. The vessels passed for- 
ward abruptly up and in to -hll.OOD. 
The surface of this region was yellowish 
white, irregfular and solid looking, not the 
usual appearance of a detached retina. 
The elevated area reached down to the 
ascending temporal vessels, which were 
seen with a +3.00D. lens. There was no 
hemorrhage nor exudation. The upper 
inner quadrant was dark to transillumi- 
nation. The condition was considered 
metastatic carcinoma, and no treatment 
was advised. A fundus photograph was 
taken, but did not show the condition. 
The hoarseness was considered to be due 
to involvement of the recurrent laryngeal 



728 


E. C. ELLETT 


nerve, as the larynx was not involved in 
the tumor. 

This patient died in November, 1942. 
The affected eye had become entirely 
blind. 

Her husband, as stated, was an Army 
officer, and among those who were at 
Bataan. No word was received from him- 
after the fall of the Islands until a few 
days after the wife’s death, namely De- 
cember 9th, when he was reported a pris- 
oner of the Japanese. 

II. General metastasis from a mela- 
noma OF THE abdominal WALL, WITH 
external-rectus PARESIS 

Case 3. G. F., an active and busy law- 
yer, aged 70 years, had had repeated ocular 
examinations during the last 20 years, 
and the eyes were found to be normal 
except for hyperopia and presbyopia. On 
December 4, 1939, he came for examina- 
tion, saying that the night before while 
driving his car, he began to see double, 
and this had continued. 

The vision was 6/6 with glasses. There 
was a slight arteriosclerosis of the retinal 
arteries, slight posterior central lens 
opacities, and a few vitreous opacities. 
Tension and pupils were normal. 

There was constant homonymous di- 
plopia, not increased in any direction of 
gaze. The images were fused with a 12'^ 
prism, base out ; motion was not impaired. 
Occlusion of one eye relieved the diplo- 
pia. There was no change in the condition 
till December 26th, when the patient be- 
came dizzy, and fell in his room. The fol- 
lowing history of incidents, before and 
after I saw him, is pertinent to the eye 
S3'’mptoms. 

In March, 1939, he had a pigmented 
mole removed from the abdominal wall 
by Dr. J. W. Snyder, of Miami, to whom 
I am indebted for the following notes; 

The preoperative diagnosis was pig- 
mented mole on the abdomen. Operation : 


removal of the mole. The mole was in 
the pubic region, and had recently shown 
some ' soreness with slight bleeding and 
irritation. The inguinal glands were not 
palpable, but malignancy was feared. 

An elliptical incision was made around 
the mole, at no place nearer to it than 
Ij/i cm. The entire thickness of the skin 
was removed in a single flap, by means of 
the high frequency current. The flaps 
were then undercut above and below, and , 
the skin approximated under slight ten- 
sion. 

The specimen was examined by Dr. 
Phillip Resek, of Miami, who reported as 
follows : 

‘‘The specimen consists of a piece of 
skin, measuring 7 by 3V2 cm. In the mid- 
dle of this piece of skin, there is an 
elevated, brownish-red-pigmented granu- 
larlike , area, measuring about 2 cm. in 
diameter. Within this naevuslike forma- 
tion there is a wartlike tumor, which is 
also brownish red in color, and measures 
about 1 cm. in diameter. The cut surface 
shows that the cutis within this pig- 
mented area is smaller than normal and 
atrophic. 

“Sections of the mole show the epi- 
thelium of the skin near the mole to be 
very pigmented within the basal cells. 
The epithelium covering the mole itself 
is very irregular, and the interpapillary 
connective tissue presents a large number 
of chromatophores and fibroblasts, loaded 
, with pigment. The tumor itself consists 
of typical naevus-cell nests, of which a 
few show a palisadelike arrangement, oc- 
casionally seen in medullary sarcoma 
without pigmentation. There are also nu- 
merous mitoses present. In one edge of 
the tumor, the hyperkeratotic epithelium 
penetrates the basal membrane, and be- 
comes rather irregular. 

_ “Diagnosis : Pigmented mole with be- 
giimmg transformation into malignancy.” ■ 
■I he sections were also examined by Dr. 
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H C Schmeisser, of the University of media, but the ear had been dry for a 
Tennessee, who reported as follows : number of years, and there were no signs 

"Microscopic examination: The pro- of active trouble. X-ray examination of 
jeering portion of the section is covered the head and body at that time was normal 
with squamous epithelium, which is not except for the skull, about which the re- 
taking an active part in the pathologic port was as follows . 
process. In the corium are closely packed “Antero-posterior and lateral examina- 
cells, which in areas are spindle shaped tion of the skull shows many irregular 
and ’arranged in strands. They contain areas of bone absorption in all stages of 
mostly large, pale, elongated nuclei, fre- development, scattered through the crani- 
quently large and hyperchromatic, with al bones. The process had . all the essen- 
fairly frequent mitotic figures. tial characteristics of secondaries from a 

“In other areas, these cells have taken primary new growth. 


on a more rounded outline, and are larger, 
with large, pale, round nuclei, frequently 
hyperchromatic — sometimes with several 
nuclei in the same cells. Occasionally these 
cells show a finely granular brownish pig- 
ment. The supporting tissue is very deli- 
cate and insignificant. This pathologic 
process is limited to the corium. The con- 
tinuing skin around the projecting portion 
shows the histologj’’ of a pigmented 
naevus. 

“Diagnosis; Melanoma of the skin of 
the abdomen.” 

It will be noted that a wide excision of 
the growth was made, and X-ray treat- 
ment was advised, but the advice -was not 
followed. The wound healed without trou- 
ble. The next incident was a visit to his 
physician. Dr. W. C. Cheney, on the same 
day that he consulted me, and the follow- 
ing note was furnished by Dr. Cheney : 

“Mr. F. came to my office on December 
4, 1939. He developed a pain in the left 
quadrant of his abdomen on the 9th of 
November. The pain was then referred to 
the left side of chest. He had no fever. 
Two weeks before coming to see me, he 
developed a lot of gas and r^omited. He 
took a high enema, and got relief, and 
took phosphosoda with good results. His 
blood pressure was 180/104. 

On December 26th he became dizzy 
and fell in his room. It was recalled that 
he had had a chronic suppurative otitis 


“Stereoscopic X-ray study of the skull 
confirms the previous findings in skull. 
There is, however, a possibility of the 
skull process mentioned being primary, 
as a multiple myeloma.” 

The patient went to Florida, and the 
subsequent history is given in a letter 
from the physician who attended him 
there : 

“On the morning of January 13thj Cap- 
tain F. was seen and seemed to be a bit 
cloudy, although he did rouse up, smile, 
and answer questions with slight coaxing. 
His only difficulties were nausea, double 
vision, and a tendency to go to the left 
when walking. On the day before, that is, 
the 12th, he was at the Surf Club. The 
cloudiness continued during the 13th, al- 
though he was able to eat his meals and 
talk. At 7 :30 that evening, he developed 
generalized convulsions, originating on the 
right. He was given sodium luminal by 
hypodermic. This failed to control the 
convulsions, and ether was employed by 
inhalation. This also failed to control 
them, and he was brought to the hospital. 

“On arrival there, more sodium luminal 
was administered, and he was placed in 
an oxygen tent. Convulsions continued, 
temperature rose, and he was in a profuse 
perspiration. Thirty cubic centimeters of 
water-clear spinal fluid were removed 
from the spinal canal, but this did not 
alter the condition. Chloroform was then 
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used, and this, in turn, did not stop the 
convulsions. However, their intensity was 
greatly diminished by the use of sodium 
luminal, and on the following morning he 
was quiet, with an occasional tremor of 
the right foot; Bronchial brcatliing was 
found over the right upper lung. Anuria 
persisted from the 13th to the iSth, and 
the N.P.N. was increased to 96, with 33^ 
creatin. Blood sugar v/as 147, after intra- 
venous glucose in saline had been em- 
pIo3'ed. 

, “On the 16lh, the tremor of the right 
hand had ceased, and urinary output had 
increased within the last 24 hours. The 
anuria occurred with the convulsions, 
temperature, and drenching sweats. That 
day, the respirations gradually became 
more superficial with development of pul- 
monary edema. Temperature at 3 p.m. was- 
107°, and respirations very superficial. 
Of course, if this man had not had the 
history of metastatic malignancy in this 
area, I would have uncovered the cortex 
on the left, as there seemed to be a rather 
definite picture of cortical irritation on the 
left. However, with definite evidence of 
malignancy, this seemed futile. Mr. F. 
died that day — no autopsy.” 

III. Rubeosis iridis, with melanoma 

OF THE CHOROID AND SECONDARY 

GLAUCOMA 

Case 4. D. S., aged 39 years, said that 
the vision in the right eye had been poor 
for many years, and the test when taken 
on his present examination was 20/200 
in that eye. On December 24, 1942, he 
got some dust in the eye from the material 
on which he was working in a munitions 
plant. This dust was composed of alumi- 
num, iron, and other ore dust. Examina- 
tion in another city at that time showed 
the left eye to be blind, and he was ad- 
vised to have it removed as there was a 
probability that it contained a tumor. 

He was examined a month after this 


accident. The right eye was normal and 
hyperopic 2D. The left showed a dilated 
and fixed pupil — 7 mm. in diameter — 
there were vitreous opacities and the 
details were very dim. The lower half 
of the retina was detached to the disc and 
in the extreme temporal field, an irregular 
yellowish area was seen. This part of the 
eye was dark on transilluminalion. Ten- 
sion was 45 mm. Hg (Schibtz). The 
feature which is the occasion for present- 
ing the history of this patient is the ap- 
pearance of the iris. The narrow iris was 
almost covered with a net of superficial 
vessels, which lay on the surface of the, 
iris, not in the stroma. In some respects it 
resembles rubeosis, but differs from the 
descriptions of rubeosis in that the vessels 
did not seem to betespCcially distributed^ 
around the pupillary'-rn'argin,- and the pa- 
tient was not a diabetic. ' The widely di- 
lated pupil may aeebuht for the Vessels’ 
apparently not being.' distributed near the 
pupillary margin. 

The eye was removed. The following 
pathologic report was returned: “Diag- 
nosis: Malignant melanoma, Callender 
spindle-cell, sub-type B, of the choroid. 
■Vascularization of the anterior iris sur- 
face; glaucoma, detachment of the reti- 
na.” 

In regard to the iris, the report is as 
follows : “There is vascularization of the 
anterior surface of the iris. The greatest 
vascularity in the sections examined ap- 
pears to be just peripheral to the sphincter 
muscle, on the side opposite the new 
growth.” 

. A note was added by Colonel Ash, of the 
Army Medical Museum, as follows ; “Al- 
though vascularization of the iris asso- 
ciated with glaucoma certainly makes one 
think first of diabetes, the condition is not 
absolutely confined to diabetics.” 

Duke-Elder has this to say about rubeo- 
sis of the iris : “The appearance of the 
iris is very striking, the surface being 
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festooned with new-formed vessels, espe- 
cially near the sphincter region, when the 
individual branches anastomose to give 
the appearance of a ring.” 

Zeeman, in Berens’s “The eye and its 


diseases,” mentions _ rubeosis iridis, and 
says that its “occurring in a diabetic pa- 
tient does not justify the diagnosis of 
iritis; it may indicate venous stasis in 
glaucoma.” 
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SURGICAL CONTROL OF GLAUCOMA IN THE NEGRO* 

Chakles E. Iliff, M.D. 

Baltimore 5 


The results of operations for glaucoma 
in the Negro are commonly supposed to 
be less successful than those of similar 
operations upon members of the white 
race. As a consequence of this belief many 
ophthalmic surgeons have discarded filter- 
ing operations upon tlie Negroes. In order 
to determine if such a defeatist attitude 
is justified, the following data from the 
Glaucoma Clinic of the Wilmer Institute 
have been assembled. 

This analysis includes data from Negro 
patients who have been observed in the 
Glaucoma Clinic of the Wilmer Institute 
since 1934. A somewhat similar analysis 
of results in white patients at tlie Wilmer 
Institute was reported by Randolph and 
Robertson in 1942. Since there is a high 
percentage of Negroes in the population 
of Baltimore — about one third of the dis- 
pensary patients are colored — a compar- 
able number of operations on Negro 
glaucoma patients are available for analy- 
sis. 

An attempt was first made to classify 
the. cases into early and late glaucoma as 
suggested by Reese,^ and used by Ran- 
dolph and Robertson- in their analysis, but 

_*From the Wilmer Ophtbalmological In- 
stitute of the Johns Hopkins Universitj' and 
Hospital. 


this procedure was found to be of little 
statistical value because the number of 
early cases amotig colored patients was 
very small. Over 90 percent of the col- 
ored patients came to the Clinic with far- 
advanced or absolute glaucoma, and only 
occasionally was early glaucoma observed 
in -the second eye. Both Reese and Ran- 
dolph pointed out that late glaucoma 
offers a poor operative risk. Thus, im- 
mediately, one possible explanation for 
the poor results in the colored race is 
encountered. 

■ Material 

The material on which this analysis is 
based is 70 cases of early and late con- 
gestive and noncongestive glaucoma in 
the Negro. These cases are presented as 
a group. They have all been followed 
postoperatively for at least one year and 
some for as long as eight years. All opera- 
tions were performed by the resident 
house staff, and accurate records of pre- 
and postoperative vision, tension, and 
fields are available. Operative interfer- 
ence was instituted on all patients who 

t Eighty-three percent of the colored cases 
operated upon were far-advanced glaucoma; 
and over 7 percent were eyes considered hope- 
lessly lost, and no filtering operation was done. 
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were losing either vision or fields, or in 
whom the tension was elevated above a 
level considered safe for that particular 
patient. In this last categorj’- are a few 
cases in which the tension could be con- 
trolled by strong miolics under -a rigid 
hospital regimen but in which it was con- 
sidered unwise to permit the patient to 
assume such a risk at home under less 
favorable conditions. 

Of the 70 eyes on which operations 
were performed, 12 had congestive glau- 
coma and 58 had noncongestive glau- 
coma. Only 12, or 17 percent, could be 
classed as having early glaucoma. In addi- 
tion to these 70 cases of primary glaucoma 
there is available in the Glaucoma Clinic 
a second group of 25 eyes with early and 
late secondary glaucoma. Although of 
different etiology, these were also treated 
by filtering operations. 

The success of operations was judged 
by the following criteria: 1. The post- 
operative vision must closely approximate 
the preoperative vision and must be main- 
tained unless reduced by some unrelated 
factor. 2. The visual fields must be main- 
tained equal to those taken preoperatively. 

3. The intraocular pressure must be con- 
sistently below 25 mm. Hg (Schiotz). 

The use of miotics postoperatively is 
not a factor in this study, since the margin 
of safety in the dispensary patient is 
greatly increased by the use of pilocar- 
pine, and postoperatively miotics were 
ordered almost routinely. 

Operations on eyes with normal post- 
operative tension in which vision was lost, 
without some other apparent explanation, 
were considered failures. 

Surgical technique 

The operative procedures employed on 
these eyes included corneoscleral trephin- 
ing, iridencleisis, iridotasis, cyclodialysis, 
and iridectomy. In the last year, a number 
of cyclodiathermies were performed, but 


since the follow-up period has not been 
adequate these cases are not included. 

Before 1934, corneoscleral trephinings 
were generally preferred to iris-inclusion 
operations. Since that time, iris-inclusion 
operations have been favored. When go- 
nioscopic studies indicated a shallow 
chamber with anterior synechiae, iriden- 
cleisis was the usual operation of choice, 
while for deep-angle glaucoma trephin- 
ings were employed. 

The technique of the trephining opera- 
tion varied with different operators chief- 
ly in the degree of comeal splitting and 
a complete or a peripheral iridectomy. 
Either the hand or the Green automatic 
trephine^ was used. No marked difference 
in results was apparent as a result of these 
variations. In all cases, a large, thick, 
conjunctival flap was dissected down. In 
some instances, the conjunctiva w’as first , 
ballooned with novocaine to obtain a bet- 
ter plane of cleavage. At the end of the 
operation the eyes were usually dressed 
with eserine. 

The technique of the iridencleisis was 
perhaps more uniform. A thick conjunc- 
tival flap was dissected down. This began 
at the insertion of the superior rectus 
muscle and was carried to about 2 mm. 
from the limbus. A keratome incision was 
then made, entering the anterior chamber 
as close to the root of the iris as possible. 
By depressing the posterior lip of the 
wound, the iris was prolapsed, was caught 
with iris forceps, and moved gently from 
side to side to break anterior synechiae. A 
radial cut was then made through the 
sphincter to the base. The pillars were 
spread, and the conjunctiva closed with a 
running black-silk suture. Atropine was 
used pre- and postoperatively to prevent 
pull on pillars. 

A few iridotases are included in this 
series, but this procedure was used infre- 
quently. 

Iridectomies were of the classical type 
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TABLE 1 

Seventy eyes in the Negro of early and 
late primary glaucoma treated 

BY FILTERING OPERATION 


Success for One Year 
or More 

Failure 

Number 
of Cases 

! 

Percentage 

Number 
of Cases 

Percentage 

38 ; 

54.2 

32 

45.8 


as described by von Graefe. They require 
no discussion, and, on the whole, the re- 
sults in simple and chronic congestive 
glaucoma were most disheartening. 


Trephining was 'the initial, operation 
on 17 eyes, with success in 4 eyes, or 23 
percent. An iris-inclusion operation was 
the first procedure on 47 eyes, with suc- 
cess in 24, or 51 percent. Iridectomies 
were done on 6 eyes, with failure in all 
cases (table 2). 

Thus in 28 eyes, or 40 percent of the 
total, the glaucoma was adequately treated 
by one filtering operation (table 2). In 
the case of 42 eyes when the first opera- 
tion failed, 12 patients either refused 
another operation or the condition of the 
eye was such that no further operation 


TABLE 2 

Forty percent of primary glaucoma in Negroes controlled 
BY one filtering OPERATION 


Type 

of 

Operation 

Number 

of 

Eyes 

Success for One or 

More Years 

Failure 

Number of 
Eyes 

Percentage 

Number of 

1 Eyes 

Percentage 

1 

Trephining 

17 

4 

23 

13 ' 

77 

Iris inclusion 

47 

24 

51 i 

23 1 

49 

Iridectomy 

6 

0 

0 ! 

6 

100 

Total 

70 

28 

40 

42 

60 


Cyclodial 3 "sis was rarely used as an 
initial operative procedure, but was fre- 
quently used as a secondary operation 
when some prior operation had failed. 
Other than anterior hemorrhages, which 
in no case caused the loss of the eye, this 
procedure has been surprisingly free from 
complications. The instrument designed 
by Randolph,* which permits the injection 
of air and saline into tlic anterior cham- 
ber, was frequently used with good re- 
sults. 

Results 

Of the 70 eyes with primary glaucoma 
subjected to one or more operative pro- 
cedures, 38, or 54.28 percent (table 1), 
ucre successful during the period of ob- 
servation, which was always a minimum 

of One \'car and in some cases five or more 
.'cars. 


was indicated. The remaining 30 eyes, not 
controlled by the first operation, were 
subjected to one or more additional opera- 
tions. In 10 cases these later operations 
were successful, and in 20 unsuccessful 
(table 3). In all, 82 operations were per- 
formed on these 30 eyes. The various 
operations used and the results in differ- 
ent operations are shown in table 4. Tre- 

TABLE 3 

THIRTY EYES WHICH FAILED AT FIRST OPERATION 
WERE SUBJECTED TO SUBSEQUENT 
OPERATIVE PROCEDURES 


Number 

of 

Eyes 

Success for 

One or 

1 More Years 

Failure 

Num- 1 
her I 

Per- 

centage 

Num- 
ber I 

Per- 

centage 

30 

10 ! 

33 

20 

67 
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TABLE 4 

Eighty-two operations performed on 30 eves 
NOT controlled BY ONE FILTERING 
OPERATION 


Number and 
Type of 
Operations 
Performed ^ 

Success 
for One 
of More 
Years 

Failure 

31 trephinings 

5 

26 

23 cyclodialyses ! 

4 

19 

20 jris inclusions 

0 

20 

5 iridectomies 

0 

5 

2 Lagrange 

1 

1 

1 Seton 

operation 

0 

1 

82 Total 
operations 

10 (12 percent) 

72 (88 percent) 


phining and cyclodialysis are the opera- 
tions of choice after one operative failure 
has been encountered. In the 10 eyes 
finally successfully controlled, an average 
of 3 operations per eye was necessary. In 
the 20 eyes unsuccessfully operated on 
the glaucoma was not controlled in spite 
of 52' various operative procedures. 
Eighty-eight percent of operative failure 


per se was thus encountered in this group. 
This figure obscures the fact that 33 per- 
cent of eyes not successfully controlled 
by one operation could be finally con- 
trolled, although an average of 3 opera- 
tions per eye was necessary. It seems 
probable that this high percentage of fail- 
ure of secondary operations, together 
with the fact that glaucoma in the Negro 
has usually progressed to the late stage, is 
the explanation for the general impression 
that operative interference in the Negro 
is doomed to failure. 

The length of time the successfully 
operated cases have been followed in the 
Glaucoma Clinic is shown in table 5. Table 
6 likewise shows when the operative pro- 
cedure failed during the period of obser- 
vation. Only four cases failed after three 
years and three of these were controlled . 
by a second operative procedure and are 
still under observation. 

In the second group, consisting of 25 
cases of secondary glaucoma, the same 


TABLE 5 

Period of observation of 38 eyes successfully operated on 



Number 

One 

Two 

Three 

Four 

Five 

Type 

of 

Operation 

. of Eyes 

Year 

Years 

Years 

Years 

Years 

Total 

Number 
of Eyes , 

Number 
of Eyes 

Number 
of Eyes j 

Number 
of Eyes 

Number 
of Eyes 

Trephining 

9 

5 

2 

' . 8 

1 

o 

1 

4 

Iris inclusion 

1 24 

6 

1 4 

Z 

1 

Cyclodialysis 

' 4 

1 

2 

1 



1 

Lagrange 

1 





Total 

38 

12 

9 

8 

3 

6 


TABLE 6 

Time operative failure was noted in 42 cases of primary glaucoma 


Type of. 
Operation 

Number j 
of Eyes , 

One 

Month ' 

Six 

Months 1 

One 1 

Year i 

Three i 
Years i 

Four'Five 

Years 

Trephining 

1 

13 

10 

1 

10 

1 

1 

1 

1- 

2 

Iris inclusion 

23 

9 

1 

Iridectomies 

6 

4 

1 

1 


1 

Total 

42 

23 

12 

3 

1 1 

3- 
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criteria for success and failure were em- 
ployed. Preoperatively all cases were un- 
controlled by the usual supportive treat- 
ment.' Operative success was 44 percent 
(table 7). The initial operation was suc- 
cessful in 9 eyes, or 36 percent. In 2 of 
the 16 eyes not controlled by one operative 
procedure further operation was success- 
ful. 

The type of operation used as an initial 
procedure and the percentage of success 
are shown in table 8. As in primary 
glaucoma, iridencleisis gave better results. 
In 9 of tlie 16 eyes, when the first opera- 
tion failed, later operations — 6 trephin- 
ings, 3 cyclodialyses, and 2 iris-inclusion 
operations — were failures in all except 2 
instances, both trephining operations. 

The length of time that the cases were 
followed is shown in table 9. 

The periods of time in which failure 
was noted in 16 eyes following the first 
operation are shown in table 10. In this 
group, 87 percent of the failures were 
noted in the first 6 months. 

The complications which resulted in 


TABLE 7 

Operative success ik 25 cases of 

SECONDARY GLAUCOMA 


Success 

1 Failure 

Number 

percentage 

Number 

Percentage 

u 1 

44 

14 

56 ' 


operative failure in both iris-inclusion 
operations and trephinings for either pri- 
mary and secondary^glaucoma are shown 
in table 11. In the iridencleisis operation, 
there was one case of sympafbetic opla- 
thalmia, both eyes having been subjected - 
to operation, and both eyes were lost. The 
othdr operative complications noted did 
not result in the loss of the eyes, although 
the immediate operative results were un- 
successful. It is notable that in eight cases 
of anterior-chamber hemorrhages follow- 
ing iridencleises, operative failure re- 
sulted in only two cases. 

The complications incident to trephin- 
ing operations were more severe. In the 
three instances of prolapse of the ciliary 
body, the eye in only one case was saved 


table 8 

Thirty-six percent secondary glaucoma controlled by one filtering operation 


Type of 
Operation 

Number of 
Eyes 

Success 

Failure 

Number 

Percentage 

Number 

Percentage 

Trephinings 
*r[s inclusions 
iridectomies 
Cyclodialysis 

5 

13 

6 

1 

1 

7 

1 

20 

54 

16 

4 

6 

5 

1 

80 

46 

84 

100 

Total 

25 

i 

9 

36 

16 

1 — - — ^ — . — . — ^ 

[ 64 


TABLE 9 

Time of observation of 11 successful operative cases of secondary glaucoma 


Type of 
Operation 

TypWninff | 
|ri5 inclusion ' 
indcctomv 

Number of 

1 Eyes 

One 

Year 

Two 

Years 

Three 

Years 

Four 

Years 

Five or More 
Years 

i i 
/ 1 
1 

2 

1 

1 1 

1 j 

\ 


1 

3 

* OTAL i 1 \ 

2 

4 

’ i 


4 




























CHARLES E. ILIFF 


TABLE 10 

TlSflt OPKRATIVfi FAILURE WAS NOTED IN 16 EYES WITH SECONDARY GLAUCOMA 


Type of 
Operation 

One 

Month i 

Six 

Months i 

One 

Year 

Three 

Years 

Five 

Years 

Trephining 

Iris inclusion 

Iridectomy 

Cyclodialysis 

2 

5 

5 

1 

1 


1 

1 


Total 

1 13 

1 


2 

' ■ 


and useful vision retained. Anterior- 
chamber hemorrhages were encountered 
in five eyes with operative failure in three. 

No case of late infection of the tre- 
phining bleb was encountered. 

Irradiation 

One of the most frequent causes of 
operative failure in filtering operations 
has been tlie obliteration of the filtering 
bleb by the scar-tissue formation. This 
appeared especially true in the Negro, who 
is subject to keloid formation. It therefore 
appeared quite logical to attempt to pre- 
vent such secondary cicatricial scarring 
by postoperative irradiation of the filter- 
ing bleb. To this end, irradiation with the 
beta rays of radon was employed, with 
the use of the convenient applicator de- 
signed by Dr. Curtis F. Burnam,® which 
-has been used for other irradiation pur- 
poses in the Wilmer Institute since 1934. 


This postoperative treatment of the bleb 
in glaucoma cases is based on the well- 
substantiated experimental evidence®’ ’ 
that fibroblastic activity is greatly re- 
tarded by irradiation. 

In this series 11 eyes in Negroes were 
treated postoperatively with such beta 
irradiation. The results are shown in table 
12. In 8 of these cases, the results were 
successful, and in 3 unsuccessful, al- 
though in none of the 3 failures was a 
postoperative tension greater than 35 mm. 
Hg (Schidtz) ever noted. 

Although this series is too small for 
statistical significance, the results are en- 
couraging. Reactions should be avoided. 
From experimental evidence on fibro- 
blastic activity, probably the second, fifth, 
and twelfth postoperative days are the 
most favorable times for treatment. The 
radon applicator used in this Clinic is 
most convenient, but any radium appli- 


TABLE 11 

Complications encountered in operations on 70 eyes of congestive and 
NONCONGESTIVE AND 25 EYES WITH SECONDARY GLAUCOMA 



Types of Operations 

Complications 

Iris Inclusions 

Trephinings 

Operation 

Failed 

Eyes Lost 

Operation 

Failed 

Eyes Lost 

Sympathetic ophthalmia 

Prolapse of ciliary body 

Prolapse of iris 

Intraocular hemorrhage 

Dislocated lens 

Loss of vitreous 

Anterior-chamber hemorrhage 

1 

1 

2 

2 

2 

1 

j 

1 

1 

1 

3 

Two eyes enucleated 

Two eyes enucleated 
One eye enucleated 


















737 


SURGICAL CONTROL OF GLAUCOMA 
cator for beta irradiation could be used. 


A total dosage between 16 and 20 gram 
seconds is probably sufficient. 

COMPAWSON OF OPERATIVE RESULTS IN 

Caucasians in the Wilmer Institute, 
1934-1942 (reported by Randolph and 
Robertson, 1942) and results in 
Negroes over a similar period 

In 1942, Randolph and Robertson pre- 


cases, showed 54.2 percent success. This 
compares favorably with results in the 
white patients. 

In Randolph’s series, trephining and 
iridencleisis were almost on a par. In the 
colored cases, iridencleisis was a far more 
successful operation as an initial operative 
procedure, but trephining or cyclodialysis 
gave better results after one prior opera- 
tive failure (see tables 2 and 4) . 


TABLE 12 

Eleven eyes treated postoperatively with Beta irradiation 


Case 

Name 

Type oi Glaucoma 

Type of Operation 

Postoperative 
Uay of 
Irradiation 

Total Pose 
gram seconds 

Result 

Time 

Followed 

1 years 

1. A.t>. 

Early noncongestive 

Iridencleisis 

11, 18 

, 33 

1 Success 

7 

2. B.D. 

Late noncongestive 

Iridencleisis 

i 4 

1 

1 ' Failure 
Macularlesion? 

5 

3. S.S. 

Late noncongestive 

i Iridencleisis 

1 7, 14. 30 

[ Treated at 

I Kelly's Hosp. 

Failure 

8 

1 

4. S.C. 

Late noncongestive 

R.E. 

Iridencleisis 

[ 2 

1 6.7 

j Success 

1 1 yr. and 

10 months 

5. SX. 

l^te noncongestive 

Iridencleisis ^ 

7. 14. 21 

1 

1 

20.5 1 

1 

Success 

i 

3 

au ! 

Late noncongestive 
R.E. 

Iridencleisis j 

7, 14, 21 

* 20.9 

Success j 

1 

6, J.P. 

Late noncongestive 
L.E, 

Iridencleisis 

5. 12. 19 

18.0 

Success 

1 

J.r. 

Late noncongestive 

Iridendeisis ' 

S. 12 

13.1 

Success ' 

1 

7. J.R. 

Late congestive 

Multiple operations ' 
Last, trephining 

4. 11 

16 

Failure j 

2i 

8. J.S. 

Late congestive 

Multiple operations 
Last, trephining 

2 

6.3 

Success 

2 

9. G.C. 

Late noncongestive 

Multiple operations 
Last, Lagrange 

2. 9. 16 

12.5 

Success 

2 


sented the operative results in 117 eyes 
with congestive and noncongestive glau- 
coma from the records of the Glaucoma 
Clinic of the Wilmer Institute. Fifty-six 
eyes were classed as presenting early 
glaucoma and 61 as late glaucoma. Ran- 
dolph and Robertson emphasized the point 
that in (he early group, trephining was 
successful in 79.3 percent and iriden- 
clciscs in 85.4 percent of the cases, but in 
die late group both trephining and iri- 
denclcisis gave only 37 percent success. 
The type of operation was immaterial, but 
die lime of operation was all-important. 

The percentage of success in 117 Cau- 
i^sions when not divided into early and 
late groups is approximately 59 percent. 
Ihe Negro cases here reported, which 
"ere not classed as early and late glau- 
coma because of the small number of early 


Conclusions 

1. Primary^ glaucoma in the Negro was 
controlled in 54.2 percent of the cases by 
the filtering operation. 

Secondary* glaucoma was controlled in 
only 44 percent of the cases by the filter- 
ing operation. 

2. Iridencleisis is superior to trephin- 
ing as an initial operative procedure and 
the complications are less severe. 

3. Trephining or cy*clodialy^sis is the 
operation of choice as a second operative 
procedure after one operative failure. 

4. When operative failure occurred, 
it was noted within the first six months 
in over 85 percent of the cases. 

5. Postoperative beta irradiation of 
the blebs in filtering operations give en- 
couraging results and is worthy of further 
trial. 
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A REPORT ON A FAMILY WITH ECTOPIC LENSES* 

C. A. Clapp, M.D. 

Baltimore 5 


In recent years there have appeared 
numerous reports upon cases of ectopic 
lenses. Many of these have been associ- 
ated with arachnoidactyly. One of the 
most complete reports is that of Burch^ 
in 1936. There have been reports of sev- 
eral in one family, such as Lloyd's,^ whose 
famil)'' of six showed that the mother and 
four children had this condition. The 
family I wish to place on record presents, 
so far as I can find, the largest incidence 
of this condition. There are 11 children in 
the family 8 of whom have misplaced 
lenses and a ninth has a small congenital 
cataract. No familial history could be 
elicited concerning the ancestors. The 
father died before an ophthalmologic ex- 
amination could be arranged ; however, 
there was no history of poor vision. The 
mother had entirely normal eyes. 

In this family all the lenses were mis- 
placed or ectopic and none were dislo- 
cated. By that is meant that the zonular 
fibers were still present on the side far- 
thest removed from the ciliary processes, 
and the lens was firmly fixed in its ab- 


* From the Wilmer Ophthalmological Insti- 
tute of the Johns Hopkins Hospital. 


normal position. Several, in tlte group 
showed some evidence of arachnoidac- 
tyly in the elongation of the fingers and 
toes ; none, however, showed any signs of 
a heart murmur either systolic or pre- 
systolic. , 

On account- of ‘the tendency of this con- 
dition to be trahsmitted, as shown in Mor- 
tons’^ oases, where it occurred in 5 suc- 
ceeding generations in 11 individuals, and 
very recently in those reported by Falls 
and Cottermari,'* where in 5 generations 
25 individuals were affected, although in 
some the diagnosis was not confirmed by 
examination (the largest number involved 
in one family was three), I advised the 
individuals of this group as they arrived 
at maturity to guard against pregnancy 
or having a family. However, the advice 
was not taken seriously, since both Jo- 
seph and Naomi have married and both 
produced offspring with normal eyes. 
Frances, who has a congenital cataract, 
has four children, one of whom is said to 
be deaf, but all have normally placed 
lenses. Elizabeth, the normal girl, has two 
sons who do not have misplaced lenses. 

As is seen by the illustration nearly all 
the affected children had lenses misplaced 
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8. Marlin, aged 13 years. Vision O.D., 
with a “ISD. sph. = 20/200; O.S., with 
a 15D. sph. = 20/200. Both lenses are 
displaced downward. 

9. Patricia, aged 1 1 years. Vision O.D., 
with a +S.50D. sph. = 20/100; O.S., 
with a 4-5.50D. sph. = 20/100. Both 
lenses are ectopic. 

10. Walter, aged nine years. Vision 
O.D., with a — 4.75D. sph, = 2/200; 
O.S., with a — 4.75D. sph. =0= — 3.25D. 


cyl. ax. 180° = 20/200. Both lenses arp 
misplaced. 

11. Jerome, aged eight years, has nor- 
mal eyes as to ectopia. 

While it would seem that in the case of 
Hilda an extraction or needling operation 
is indicated and, in fact, has been advised, 
the patient objects, and since prognosis is 
not good the procedure has not been 
urged. It will be interesting to watch for 
the condition in further descendants. 
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A SIMPLE TEST FOR BINOCULAR FIXATION 
Clinical application useful in the appraisal of ocular dominance, 

AMBLYOPIA EX ANOPSIA, MINIMAL STRABISMUS, AND MALINGERING 

S. Rodman Irvine, Capt. (MC), A.U.S. 

Fresno, California 


The refractionist in the Armed Forces 
sees cases of functionally poor vision 
whose total is out of all proportion to the 
number seen in civilian practice. This 
disproportion is due to the fact that every 
individual in the service is examined for 
visual acuity. Consequently, many of 
these, who under ordinary circumstances 
would never seek ocular adidce, are con- 
centrated in the eye clinics of the Medical 
Corps. 

Needless to say, such cases take con- 
siderable time for evaluation and classifi- 
cation, especially since malingering and 
hysteria are so prevalent under circum- 
stances of war-time anxiety. In the ab- 
sence of demonstrable pathologic change 
or evidence of strabismus, the conscien- 
tious examiner struggles over and over 
again to ascertain whether the vision is 
as incorrectible as the patient claims. A 
simple test that could be completed in a 


few minutes, definitely proving in such 
cases that the patient pays attention pri- 
marily to the image in only one eye, would 
corroborate a diagnosis of amblyopia ex 
anopsia. Thus a basis for one type of 
functionally poor vision would be estab- 
lished, a diagnosis of amblyopia ex anop- 
sia being inferred. The examiner would 
then be relieved of doubt as to the com- 
pleteness of his examination and refrac- 
tion and the feeling that these should be 
repeated. Many cases of amblyopia eX 
anopsia unassociated with demonstrable 
strabismus, and likewise many' cases of 
minimal strabismus not readily recognized 
as such, would be uncovered by such a test. 
In these conditions convergence may be 
present, and the most meticulously per- 
formed cover test may fail to reveal any 
movement of the eyes suggesting a mini- 
mum strabismus, for the reason that the 
amblyopic eye makes no attempt to fixate. 



TEST FOR BINOCULAR FIXATION 


' 74i 


Frequently the scotomatous macular area' 
in this eye is held in line with the visual 
axis of the sighting eye so that observation 
of the position of the corneal reflexes as 
recommended by Krimsky^ does not con- 
tribute to the differential diagnosis. Also 
Krimsky’s method would not be helpful 
in cases in which the angle gamma is 
different in the two eyes, both of which 
are actually fixating. 

The test is simply a clinical elaboration 
of a well-known observation that by plac- 
ing a small prism before one eye disju- 
gate movement of the eyes is elicited if 
fusion is present and conjugate move- 
ment if fusion is absent. It determines 
absence of binocular fixation, or suppres- 
sion of one eye and dominance of the 
other, similarly to Verhoeff’s image jump 
test (binocular phi phenomena"). This 
aspect of the test has the advantage of 
depending on an objective measurement 
(movement of the eyes) rather than a 
subjective sensation (movement of the 
image) and hence is easier to administer 
and requires less explanation. In addition, 
the subjective response of diplopia and 
movement of the images quantitates to a 
degree the extent to which the brain pays 
attention to the image of one eye over that 
of the other. Of course, from such a test 
one could not infer amblyopia ex anopsia 
in obvious strabismus patients, as these 
patients would always give an abnormal 
response which would be the same wheth- 
er amblyopia existed or not. 

Performance of the test 

The patient is asked to fixate a small 
muscle liglu 20 feet distant, in a dimly 
lightetl room, and a 4-diopter prism is 
mo\e(l back and forth in front of first one 
e>c and then the other, all four positions 
the prism being used, that is, base in, 
Out, up. and down. The prism is moved 
'■•nh a snap so as to cover and uncover the 
eye at alK)ut two-second intervals, and the 


patient is asked what he sees. At the same 
time both eyes are observed ca‘refull)% 
particularly the eye not covered by the 
prism. 

Normal response 

If normal binocular vision with fusion 
is present, the patient will say that he sees 
two lights with the prism in any position, 
as the time interval is insufficient to allow 
him to fuse them into one. The new light 
is recognized as the one that is moving 
and is projected to right or left, up or 
down, depending on the position of the 
apex of the prism. It will be noted that 
neither eye moves when this rapid move- 
ment of the prism is made. If the prism 
remains in place the eye under the prism 
moves toward the apex, whereas the op- 
posite eye, which is fixating the light, 
tends to remain stationary (dis jugate 
movement of the eyes to fuse). Occasion- 
ally, there will be a slight wavering move- 
ment of the opposite eye as the brain may 
pay attention to the second image and the 
opposite eye moves conjugately. This 
movement can, however, be distinguished 
readily from that which occurs when the 
eye is inhibited to a degree or is not fixat- 
ing, as would be the case in amblyopia ex 
anopsia or strabismus. The normal in- 
dividual can easily distinguish the new 
light from the original, and he is simply 
asked to keep his attention on the original 
light, in which case his eyes will remain 
stationary. 

The prism is now moved back and 
forth over the opposite eye and the patient 
is again asked what he sees and the eyes 
are observed. If normal binocular vision is 
present, the same response will be ob- 
tained for either eye. 

Abnormal response 

In cases when the image from one eye 
is completely ignored, or partially in- 
hibited, as in amblyopia ex anopsia even 
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of the slightest degree, or Uie eye is not 
sighting, as in strabismus, the response of 
the patient as to the presence of diplopia 
plus the observation of the movement of 
the eyes is quite characteristic. When the 
prism is placed over the good or sighting 
eye, the patient will report that he sees 
one light moving back and forth in unison 
with the movement of the prism, in con- 
trast to the diplopia reported in the nor- 
mal ; and this eye will be seen to move 
immediately toward the apex of the 
prism, and the amblyopic or nonsighting 
eye will move in the same direction, at the 
same time, and to the same degree (conju- 
gate movement). It makes no difference 
in whicli of the four positions the prism 
is placed over the eye. 

Now when the prism is placed over 
the amblyopic eye there will be no move- 
ment of this eye, as it is not fixating, and 
the opposite eye, which is fixating, will 
not move. The patient may or may not say 
that he sees double depending on the size 
and degree of the retinal scotoma or in- 
hibition area present in this eye. That is, 
if the new image formed by the prism 
falls on a scotomatous area the patient 
will not see it, whereas if it falls on an 
area only slightly inhibited, the sudden 
stimulus with the prism may so increase 
the attention value that the inhibition is 
temporarily overcome and the patient sees 
the second light projected normally or 
abnormally, depending upon whether or 
not abnormal retinal correspondence 
exists. 

It will be noted that cases of amblyopia 
ex anopsia and strabismus fall into defi- 
nite groups relative to the ability of the 
subject to see diplopia with the prism over 
the nonfixating eye, when the above meth- 
od is used. If an organic lesion is present, 
as a spot of choroiditis in the macular re- 
gion, diplopia will not be seen unless the 
prism used is strong enough to throw the 
image on the normal retina. Using prisms 


of different strengths one can readily de- 
termine the size of the scotoma by this 
procedure. If the scotoma is only func- 
tional, it varies in degree in different cases 
of amblyopia and squint. For instance, 
certain squinters have a central scotoma 
in the- macular region, whereas others 
have a marked area of suppression or 
scotoma at the point on the retina being 
stimulated in the squinting eye (the angle 
of squint). In the former cases the patient 
may say he secs double when the prism is 
placed so as to throw the image away 
from the macula, whereas he may see 
singly when the prism throws the image 
toward the macula. The reverse is true 
when the scotoma is at the angle of squint 
In some cases the entire area involved in 
the angle of the strabismus is so inhibited 
that no diplopia will be seen no matter 
which way tlie prism is placed, whereas 
in others the inhibition is so slight that 
diplopia may be elicited with the prism 
in all positions. Usually, in cases of hori- 
zontal strabismus, diplopia can be elicited 
readily when the prism is placed vertical- 
ly, but only poorly when placed horizon- 
tally ; whereas in cases of vertical strabis- 
mus, diplopia Avill be poorly elicited in the 
vertical meridian, as this area of the retina 
is inhibited. Frequently, a vertical strabis- 
mus can be suspected on this basis, and 
the cover test, with the eyes, turned to 
right or left, may demonstrate a previous- , 
ly unsuspected vertical squint. 

In simple amblyopia ex anopsia, with- 
out apparent squint, the ease with which 
diplopia can be elicited with a prism over 
the amblyopic eye will depend upon , 
whether or not a previous squint has ex- 
isted. In the average case one will find 
that diplopia can be elicited with the prism 
in some but not in all positions. However, 
it is to be noted that placing the prism 
over the sighting eye does not elicit di- 
plopia but’ instead the response that the 
image moves back and forth. On rare oc- 
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casions, If the patieiit is unusually ob- 
servant and the degree of amblyopia or 
inhibition very slight, the patient may 
note diplopia even when a prism is over 
the sighting eye ; but in such cases the pa- 
tient states tliat the original light moves 
in the direction of the apex and the new 
light appears in the direction of the base, 
the reverse of that seen in the normal. In 
other words, the patient is paying atten- 
tion primarily to tire original light which 
he sees move toward tlie apex, and as. this 
eye moves the image from the amblyopic 
eye becomes apparent, the movement of 
this image lagging behind the .original 
and consequently appearing in the direc- 
tion of the base. In such cases, which are 
rare, one need not depend on the subjec- 
tive findings, as the conjugate movement 
of the atnblyopic eye is so characteristic 
as to distinguish Uie condition from nor- 
mal (sec case 4). 

Since tlie degree of amblyopia is only 
relative it is best to perform tlie test under 
conditions that tend not to overcome the 
inhibition. For this reason, a dimly lighted 
rather than a dark room is preferable, for 
in the dark the stimulus from the second 
image is greater and therefore more 
noticeable, making tlie contrast from the 
normal situation less apparent. Likewise, 
the size of the prism is important. It is 
bc.';t to use a prism within the fusion 
range of the normal eye and yet strong 
enough to cause diplopia and noticeable 
movement of the eye.s if moved rapidly 
enougli not to allow fusion to fake place. 
A 4-dioplcr prisni meets these qualifica- 
tn»ns, as one can readily demonstrate by 
expcrimcnling on lii.s own eyes. Diplopia 
uill be elicited readily and vet it can be 
overcome by fusion ; and at the same time 
{r.uvcment of the eyes can be easily seen. 
Ihe conjugate movement, so characlcr- 
•'■Jc oj amblyopia, can be demonstrated 
one eye and noticing how it 
ut - under ci^ver while the opposite eye 


moves to fixate when a prism is rhoved 
back and forth before it. 

. Prisms of other strengths can be used. 
For instance, normal individuals readily 
admit diplopia with a 2-diopter prism, but 
movement of the eyes of this degree is 
difficult to observe. However, if amblyopia 
with an extremely small scotoma is sus- 
pected, this strength prism could be used, 
the normal admitting diplopia readily, 
whereas the person with amblyopia would 
not. A larger prism, as 6 to 10 diopters, 
could be used to measure gross scotomata, 
but with prisms of such strength even 
normal binocular mechanism is disrupted 
to the extent that the eyes move, thus con- 
fusing the test if a gross scotoma were not- 
present. 

In actual practice, and after only slight 
experience, one can do the test very quick- 
ly, using only one or two positions of the 
prism in most instances to ascertain that 
the vision in one eye is being utilized of 
suppressed. Thus is determined the fact 
that the eyes behave either normally or ab- 
normally, and the inference made there- 
from that the poor vision acknowledged 
by the patient is either the result of hys-- 
teria or malingering, or that a basis for 
amblyopia ex anopsia of some degree ex- 
ists. 

Five typical cases are appended: Case 
1 — ambtyopia ex anopsia with moderate 
inhibition, inhibition in the vertical me- 
ridian only ; palsy of the inferior oblique 
muscle. Case 2 — amblyopia ex anopsia 
with moderate inhibition. Case 3 — ambly- 
opia ex anopsia with marked inhibition. 
Case 4 — amblyopia ex anopsia with mini- 
mum inhibition. Case 5 — reduced vision 
in one eye without evidence of amblyopia 
ex anopsia. 

Summary 

A brief summarj- of the results of the 
lest is simply that a prism, moved rapidly 
back and forth before an eye which is con- 
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tribullng to normal ^binocular vision and 
fusion, causes diplopia to be noted and 
produces little or no movement of either 
eye. The same is true over whichever eye 
the prism is placed. 

In amblyopia and strabismus, the prism 
moved in front of the sighting eye induces 
no diplopia but instead a to-and-fro move- 
ment of the image, and conjugate move- 
ment of the eyes ; whereas a prism before 
the amblyopic or nonsighting eye may or 
may not induce diplopia, and results in 
little or no movement of either eye. 

The above test, requiring no special 
equipment, provides a quick and decisive 
method for determining that binocular 
fixation and fusion are present or that 
suppression of one eye and dominance of 
the other exist, findings helpful in the dif- 
ferential diagnosis of amblyopia ex anop- 
sia, minimum strabismus, malingering, or 
hysteria. In addition it indicates the de- 
gree of inhibition existing in amblyopia 
and strabismus, an estimation which 
might be of prognostic importance if the 
good eye were injured. 

Illustrative cases 

Case 1. J. M., presented a case- of 
amblyopia ex anopsia with moderate in- 
hibition, the inhibition being in the verti- 
cal meridians only; palsy of the inferior 
oblique muscle. O.S. was partially ambly- 
opic; vision 20/100 with and without 
glasses; refraction was -1-2. OOD. sph. =0 
— l.OOD cyl. ax. 85°. O.D., vision 20/25; 
with -f l.OOD. sph. =0= — .75D. cyl. ax. 
105°, 20/20. In the primary position the 
patient’s eyes fixated binocularly and con- 
verged normally. He was unable to dis- 
cern depth with the new Verhoeff appar- 
atus.^ 

Results of prism test. 1. When the 
prism was moved before sighting eye 
(O.D.), the patient saw no diplopia with 
the prism in any position, but reported 
that the image moved to and fro as the 


prism was moved back and forth in front 
of the eye. The observer noted that both 
eyes moved back and forth conjugately 
with the movement of the prism. 2. When 
the prism moved before the amblyopic 
eye (O.S.), the patient saw diplopia with 
the prism in the horizontal positions, the 
new image being in the direction of the 
apex of the prism ; but with the prism in 
the vertical position the patient saw no 
diplopia. The observer noted no move- 
ment of the eyes when the prism was 
placed in any direction. Because of this 
finding the cover test was carefully re- 
peated and it was noted that there was 
definite underaction of the left inferior 
oblique when the eyes were turned to the 
right. With the eyes turned to the right 
the left eye was slightly down, and when 
the patient attemped to look up and'to the 
right, he was unable to elevate his left eye 
beyond the horizontal plane. 

Case 2. A. K., presented a case of 
amblyopia ex anopsia with moderate inhi- 
bition. O.D. was amblyopic, vision 20/200 
uncorrected; with -f2.00D. sph.=0= 

-2.00D. cyl. ax. 45°, 20/70. O.S., ’em- 
metropic, 20/15. There was no history of 
strabismus ; the patient fixated binocular- 
ly ; the eyes converged well ; there was no 
depth perception as judged by the new 
Verhoeff apparatus. 

Results of prism test. When the prism 
was moved over the sighting eye (O.S.), 
the patient saw no diplopia with the prism 
in any direction, but instead reported a 
single image moving in the direction of 
the apex of the prism. The observer noted 
that both eyes moved in tlie direction of 
the apex. 2. When the prism was moved 
over the amblyopic eye (O.D.) the patient 
saw a new image in the direction of the 
apex in all fields and the observer noted 
no movement of the eyes. 

Case 3. G. S., presented a case of 
amblyopia ex anopsia with marked in- • 
hibition. O.D., vision was 20/20 and with 


TEST FOR BINOCULAR FIXATION 

+ 1.50D. sph.O=-.50D. cyl. ax. 170°, hoeff card she saw bars in depth correctly. 
20/20. O.S. was amblyopic^ vision The new Verhoeff depth apparatus used- 
10/200, and with -RS.SOD. sph.O= in the other three cases was not available 
— ROOD, cyl; ax. 15°, 10/200. The patient for use in this case. 

had a history'’ of internal strabismus in Results of prism test. 1. ^Vhen the 
-childhood. His eyes were straight cosmet-’ prism was moved before the O.S. (am- 
ically at the time of this examination, and blyopic eye) base down, the patient saw a 
no movement of the eyes was noted on new light above; when it was base up, 
making the cover test. However, careful she saw a new light below ; when base in, 
observation of the corneal reflexes showed saw a new light to the left ; when base out, 

' eccentric fixation O.S. of about 5 prism saw a new light to the right. That is, when 
diopters. Convergence was normal. the prism was moved before the ambly- 

Resiilts of prism test. 1. When the opic eye, the patient’s response was nor- 
prism was moved before the sighting eye mal. She reported a new light in the direc- 
(O.D.), the patient saw the image move tion of the apex of the prism, and the 
in the direction of the apex, and there observer noted that there was no move- 
was conjugate movement of the eyes in ment of the eyes. 2. When the prism was • 
this direction whichever way the prism moved before the O.D. (sighting eye) 
was turned. 2. When the prism was base down, she saw a new light below; 
moved before the amblyopic eye (O.S.), when base up, a new light was above; 
the patient saw no change in the image when base out, a new light was to the 
(no diplopia) and there was no movement right; when base in, she saw only one 
of the eyes. After considerable .coaxing light. There was no second image. The ob- 
and with the room darkened, the patient server noted that the patient’s e 3 ’^es moved 
thought he could see a dim second image conjugately in the direction of the apex, 
when the prism was placed in vertical When the prism was moved before the 
positions but was unable to see any sem- good eye the patient’s subjective response 
biance of diplopia with the prism in hori- was anomalous,- as she reported a new 
zontal positions. light in direction of the base of the prism. 

Case 4. D. M., presented a case of Usually in amblyopia no second image is 
amblyopia ex anopsia with minimal inhi- seen when the prism is placed over the 
bition. O.D. vision was 20/20, emme- sighting eye, but, instead, a to-and-fro 
tropic. O.S. was amblyopic ; vision 20/200 movement of the original image as the 
and with +1.25D. sph. O — 5.00D. cyl. prism is moved back and forth. The rea- 
ax. 30°, 20/30—. There was no history of son for the unexpected diplopia response 
squint ; the patient fixated binocularly and in this case on moving the prism before - 
ber eyes converged normally ; angle gam- the sighting eye may be explained as fol- 
ma of O.D. was a larger positive angle lows : When the prism was placed before 
than m O.S. There was no difference in the amblyopic eye, the patient saw the 
response to this test whether correction original image remain stationary while the 
\\as on or off. The patient had a degree of new one appeared in the direction of the 
ept r perception as judged bj'’ her ability apex of the prism (observer noted that 
0 see Keystone DB 6 chart (figures 1, 2, the eyes remained stationary). When' the 
. 0 , and 6) correctly in the stereoscope ; prism was placed before the sighting eye, 
ut uas unable to see depth in the remain- the patient stated that the “original image 
er and thought this to be so because the moves’’ in the direction of the apex of the 
cs Q jects were smaller. On the old Ver- prism, and “a new image appears’’ in the 
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direction of the base of the prism, and 
“follows the other image" in the direction 
of the apex. The observer noted that the 
patient’s eyes moved conjugately in the 
direction of the apex. 

Case 5. C. S., had reduced vision in one 
eye without evidence of amblyopia ex 
anopsia ; no retinal inhibition ; normal re- 
sponse to the test. O.D., vision was 20/70 ; 
with +2.(X)D. sph. =0= — 3.00D. cyl. ax. 
70°, 20/25. O.S., vision was 20/20, em- 
metropic. There was binocular fixation, 
normal convergence, and negligible lateral 
phoria. Depth perception was normal with 
and without glasses, as judged by Ver- 
hoeff’s apparatus and the Howard- 
'Dohlman test. However, performance on 
the Howard-Dohlman apparatus was bet- 
ter with the correcting lens on. 

Results of prism test. 1. When the 
prism was moved before the O.D., the pa- 
tient saw the second image in the direction 
of the apex with the prism held in any 
position, and there was no movement of 
the opposite eye. 2. When the prism was 


moved before the O.S., the patient saw a 
new image in the direction of the apex 
with tiae prism in any position, and there 
was no movement of the opposite eye. 

Response then is that of a normal per- 
son with binocular vision and fusion and 
without any evidence of retinal inhibition, 
thus ruling out a diagnosis of amblyopia 
ex anopsia of the right eye. 

One must assume in this case that, al- 
though there is reduced vision in the right 
eye, all the retinal elements contributing 
to the binocular image are active, and the 
brain is paying attention to the image of 
both eyes in the ultimate formation of the 
binocular image, even though one image 
is less distinct than the other. This condi- 
tion differs from amblyopia ex anopsia of 
a minimal degree in that there is no evi- 
dence of inhibition of corresponding 
retinal points in the eye with poorer vi- 
sion, as there is in amblyopia ex anopsia ; 
and so binocular perception, fusion, and. 
depth perception exist. 

Hammer Field. 
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RELATIONSHIP BETWEEN THE BACTERIOLOGY OF THE 
CONJUNCTIVA AND NASAL MUCOSA* 

Especial reference to certain extraocular inflammatory diseases 

Conrad Berens, M.D., and Edith L. Nilson 
New York 


The significant role that foci of infec- 
tion may play in the etiology of chronic 
and recurrent diseases in various parts 
of the body has become increasingly evi- 
dent as a result of recent investigations 
and clinical observations,^*'^® It is recog- 
nized that even remote foci of infection 
are capable of damaging susceptible tis- 
sues or organs by the liberation of toxins 
that are circulated through the blood and 
lymphatic systems. Therefore, it would 
seem reasonable to suppose that an active, 
or even a latent, focus of infection might 
be particularly pathogenic for adjacent 
and communicating tissues or organs. 
This study was undertaken because clini- 
cal and preliminary bacteriologic findings 
' suggested the possibility of a causal re- 
lationship between conjunctival and nasal 
infections. This report deals entirely with 
extraocular inflammatory diseases. Con- 
sequently, in those cases in which there 
was an intraocular involvement as well, - 
bacteriologic studies were made during 
exacerbation of the extraocular' condi- 
tion. 

In order to compare the bacteriologic 
flora of the two membranes, it was neces- 
sarj^ to determine not only the type of 
organism or organisms present in each, 
but also the toxicity of each of the indi- 
vidual ‘ strains.” In-vitro methods, where- 
by a “strain” recovered from the con- 
junctiva could be identified with that 
found in the corresponding nasal mem- 

P resented at the seventy-ninth annual meet- 
• -^n^erican Ophthalmological Society, 
i^ot bprings, Virginia, June, 1943 . Aided by a 
?rant from the Ophthalmological Foundation, 


brane, would naturally be advantageous, 
even though the relationship between the 
two “strains” in such instances would be 
suggestive rather than conclusive. How- 
ever, if in a large proportion ot cases 
there should be a similarity between the 
flora of both the conjunctival and the cor- 
responding nasal membranes, both as to 
type and toxicity of the bacteria, such a 
relationship might reasonably be assumed. 

The word “toxicity” is used in this 
monograph to connote that general pro- 
perty of the microorganism which em- 
powers it to damage tissues or to aflfect 
an animal or man adversely. Since there 
is considerable controversy among bac- 
teriologists and immunologists regarding 
the precise sighificance of different tests 
involving pathogenic effects, or reactions 
associated with such effects, it might be 
more acceptable technically to use the 
term “probable pathogenicity.” However, 
when a biochemical test is recognized as 
, a reliable indicator of probable patho- 
genicity — as it is, for example, with the 
plasma-coagulating property of staphylo- 
cocci- — the test becomes, for practical pur- 
poses, a test of the “toxicity” of the cul- 
ture. 

In order to differentiate between the 
toxic and nontoxic strains of staphylo- 
cocci, as well as to establish the degree of 
toxicity, the in-vitro methods advocated 
by Chapman, Berens, and their associates 
were used.^^”^^ Certain of these in-vitro 
tests, such as mannitol fermentation, 
which was originally proposed by Julia- 
nelle,^® and the coagulation of plasma, 
first shown by Daranyi,^® have been so 
improved that they are now recognized as 
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-mcUcalors of probable pathogenicity by a shown that in the process of "degenera- 
numbcr of investigators.^^o-^^ tion” and dissociation, the pathogenic 

In the early stages of this study, the “strains” sometimes lose one or more of - 
pure strains of staphylococci found in their original biochemical properties and 
cultures of the membranes were tested some eventually become completely nega- 
for the following properties; the ability tive. Only rarely does a nonpathogenic 
to produce pigment, to coagulate rabbit or “strain” assume the characteristics of a 
human plasma, to produce acid in 20 patliogenic “strain.” Of all the tests, the 
hours when grown on baclo phenol red most reliable, indicator of toxicity, as de-. 



Fig. 1 (Berens and Nilson). Iridocyclitis in the anterior segment of a rabbit eye 24 hours after 
an intravenous injection of 1 c.c. of coliform bacteria. The animal lived for 24 hours. At the end 
of six hours the eyes showed marked injection of the vessels of the iris and clouding of the 
anterior chamber. Pathologic examination revealed edema, congestion of the vessels, and areas of 
hemorrhage in the ciliary processes. Fibrin and a few polymorphonuclear leukocytes were scattered 
through the interstitial tissues of the iris and the ciliary processes. The epithelium, of the iris and 
ciliary processes was necrotic in a few places. In the anterior and posterior chambers a line granu- 
lar precipitate was noted. Gram-negative bacteria were observed in vessels of the ciliary processes' 
in another section from the same animal, 

mannitol agar,^^ to grow on alkaline termined by the results of intradermal 
brom-thymol-blue lactose agar,^^ and to tests on rabbits, appeared to be the coagu- 
hemolyze rabbit-blood agar. “Strains” lation of plasma.^^ In the absence of the 
were considered highly toxic when they coagulating factor, it appeared that hemo- 
were positive to all these tests, while typi- lysin in aureus strains and mannitol fer- 
cal nontoxic “strains” were negative mentation in either albus or aureus strains 
throughout. However, there were a num- indicated only slight pathogenicity., 
ber of “strains” which were atypical in The more recent of these studies. of eye 
that they were positive f.or only some of and nasal cultures were limited to tests 
the tests. Previous investigations®^ have for chromogenesis, hemolysin production, 
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mannitol fermentation, and coagulation 
of plasma. Since the coa^lating “strains” 
were highly dermonecrotic for rabbits, a 
coagulase-positive “strain” was considered 
toxic, regardless of the remaining reac- 
tions. For this reason, a coagulase-nega- 
tive “strain,” even though it gave positive 
reactions to the other tests, was con- 
sidered a degenerate “strain” of modified 
or doubtful toxicity. However, a coagu- 
lase-negative “strain,” which was positive 
to' several other in-vitro tests, strongly 
suggested that it may have been derived 
from a toxic parent “strain.” 

Streptococci were also tested for prob- 
able pathogenicity by in-vitro meth- 
ods.33i 34 Xhese tests consisted of exposing 
the pure dissociants to 1:125,000 hexyl- 
resorcinol for two hours. “Strains” in 
which growth was not affected by this 
treatment were considered pathogenic. 
The results have been found to correlate 
well with the resistance of streptococcal 
“strains” to the bactericidal action of fresh, 
diluted, defibrinated guinea-pig blood, the 
method formerly used by us for deter- 
mining probable pathogenicity.^® These 
in-vitro tests have correlated well with 
pathogenicity of both live and killed or- 
ganisms for animals®® and have given 
more reliable results than those previously 
used ; that is, the complement-fixation 
test,®-' 38 agglutination reactions, the 
“pathogen-selective method,” and intra- 
dermal tests for sensitivity of the patient 
to his own bacteria.®® 

Unfortunately, no satisfactory hi- 
w/ro-pathogenicity tests have been de- 
vised for the few other types of organisms 
occasionally isolated from the eye and 
nasal membranes in these cases. Other 
than staphylococci and streptococci, the 
group of organisms most frequently en- 
countered were those of the coliform 
group. ^ To determine the pathogenic 
properties of this group it is necessary to 
resort to animal inoculation. In order to 


have the' test conditions as nearly uniform 
as possible (the tests had to be made at 
different times whenever the organisms 
were isolated), a standard arnount of ’“18- 
hour” broth culture of the freshly isolated 
strains was injected intravenously - into 
rabbits of the same age and weight from 
the same genetic stock. It was shown that 
a moderate number of the coliform bac- 
teria isolated from the eye or upper res- 
piratory tract were quite toxic systemi- 
cally for the rabbits, and that most of the 
strains produced a toxin having an un- 
usually great affinity for the uveal tract, 
which manifested itself by the production 
of iridocyclitis^® (fig. 1). The toxin rather 
than the organism itself appeared to be 
the agent mainly responsible for the uveal 
inflammation since in each case the filtrate 
alone was able to produce the same degree 
of iridocyclitis as did the corresponding 
amount of the culture from which it was 
derived. However, the intensity of the 
inflammation produced, as well as the 
general toxic effects, varied with the dif- 
ferent strains of coliform bacteria.'*®’ 
The cultures reported in this study 
were taken according to clinical indica- 
tions during the routine of private prac- 
tice between April, 1939, and July, 1941. 
Conjunctival cultures were obtained by 
passing a dry, sterile, cotton swab along 
the lower cul-de-sac and the internal can- 
thus. In cases in which the upper eyelid 
was involved, the upper tarsus was also 
swabbed. Material from hordeola and 
chalazia was cultured as expressed after 
incision. Nasal cultures were obtained by 
inserting a dr}', sterile, cotton swab in 
front of the middle turbinate and then 
along the lower turbinate and the septum 
as far posteriorly as possible without 
shrinking the nasal membranes. A total 
of 83 sets of cultures was taken, each set 
consisting of a conjunctival culture from 
one or both eyes and a nasal culture from 
one or both nostrils. When the infection 
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appeared to be unilateral, the cultures clence of ‘Uoxk’' staphylococci was 54 
usually were taken from the affected side percent' — 36 of the nasal cultures yielding 
only, although in several instances both pure growths, whereas in 9 instances the 
sides were cultured for control purposes, pathogenic staphylococci were combined 
The cases weie divided into groups ac- with other organisms. The organisms 
cording to the bacteriologic findings. The most frequently present in combination 
eye conditions in which these cultures with staphylococci in the nasal mem- 
were taken were as follows ; recurrent branes were streptococci ( 16 instances) 
hordeola, chronic conjunctivitis, recurrent and coliform bacteria (4 instances), 
superficial keratitis, chronic meibomiani- Streptococci. The presence of strepto- 
tis and marginal blepharitis, allergic cocci in either the nasal or conjunctival 
blepharoconjunctivitis, recurrent infected membranes was considered a pathologic 


chalazia, and chronic purulent dacryocys- 
titis. 

Bacteriology of the nasal 

MEMBRANES 

Cultures from the nasal membranes 
yielded one or more of the following or- 
ganisms, each of which is discussed in 
regard to incidence and significance : 
staphylococci, streptococci, coliform bac- 
teria, and enterococci. 

Staphylococci. It has been well estab- 
lished that staphylococci are recovered 
from the nasal membranes more frequent- 
ly than is any other type of bacterium. 

Jacobson and Dick^^ in examining the 
nasal flora of 500 persons found Staphy- 
lococcus albus in all the cultures. How- 
ever, they apparently made no attempt to 
differentiate between toxic and nontoxic 
"strains”, even on the basis of chromo- 
genesis. These authors quoted Neumann, 
who isolated Staphylococcus albus in 98 
percent and Staphylococcus aureus in 30 
percent of 200 nasal cultures. Gillespie, 
Devenish, and Cowan,^® using the same 
methods as used by us for determining 
pathogenicity, found an incidence of 43.4 
percent pathogenic staphylococci in nasal 
cultures from 159 apparently healthy stu- 
dents. Of the 83 nasal cultures in our 
present series, 71 (85.5 percent) yielded 
some type of staphylococcus, in either 
pure growth or mixed culture. The inci- 


sign whether or not the in-vitro tests indi- 
cated them to be pathogenic. We do not 
believe the streptococcus to be an inhabi- 
tant of normal basal membranes because 
of its low incidence in nasal cultures and 
the fact that it has usually been asso- 
ciated with pathologic clinical signs or 
symptoms. This opinion coincides with 
that of Jacobson and Dick,^^ who claimed 
that "the presence of streptococci, pneu- 
mococci, B. mucosus, Pfeiffer bacilli, and 
diphtheria bacilli indicates disease of tlie 
nasal mucosa or sinus disease or both.” 
Of the 83 nasal cultures in our series, 
streptococci were found in' 18 .(22 per- 
cent), only 2 of which were in pure 
growth. 

Coliform bacteria. The presence of 
coliform bacteria in any part of the upper 
respiratory tract has also commonly been 
associated with pathologic clinical signs 
or symptoms. For this reason, as well as 
because of the marked toxicity of upper- 
respiratory coliform bacteria, as com- 
pared with fecal strains for rabbits, their 
presence in the nasal cultures was con- 
sidered pathologic.^® Like the streptococ- 
cus, they are not normal inhabitants of 
the nasal membranes. Jacobson and 
Dick^^ found coliform bacteria in only 
1.2 percent, although they quoted a figure 
of 11 percent in Neumann’s series. In a 
previous study, which included naso- 
pharyngeal as well as nasal cultures of 
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411 patients with eye complaints/® we 
found coliform bacteria of some type in 
24.8 percent of the cultures. Of the 83 
nasal cultures in the present series, coli- 
form bacteria were found in 13 (15.7 
percent) , and, since these were from only 
9 patients, the actual incidence was lower. 

In nine of the cultures, the coliform bac- 
teria were present in pure growth, the 
remainder were in combination with 
staphylococci. 

Enterococci. No reliable test has yet 
been devised to estimate the probable 
pathogenicity of enterococci. However, 
they were found in only one instance in 
the nasal cultures, and are, therefore, usu- 
ally not of particular importance in ocular 
infections of possible nasal origin. 

Discussion of the bacteriology of the 

NASAL MEMBRANES 

Toxic organisms of some type were 
found in 67 (81 percent) of the 83 nasal 
cultures in this series. Toxic staphylococci 
were present in the major portion with 
an incidence of 54 percent. The remain- 
ing 27 percent were mixtures that in- 
cluded streptococci and coliform bacteria. 

What the incidence of toxic organisms 
might be in the nasal membranes of a 
group of “normals” would' be hard to 
estimate, owing to the difficulty in obtain- 
ing really normal controls. One of the 
factors contributing to this difficulty is 
the existence of latent or occult foci of 
infection; for example, silent sinusitis, 
which may produce iritis.'*^ Another fac- 
tor IS the influence of climate or seasonal 
changes on the flora of the nasal mem- 
branes, which might produce immunologic 
changes in the mucosa or alter the patho- 
genicity of the organisms inhabiting the 
membranes, or both. A large proportion 
0 the patients seen by us have eye in- 
'olvcmenis which we believe to be asso- 
ciated with infections of the upper re- 


spiratory tract, either in a primary or ac- 
cessory role. Naturally these are the cases 
on which bacteriologic studies were made, 
and we have had little opportunity to 
study the nasal membranes of patients 
having no ocular pathology. However, 
in a number of cases in which the clinical 
appearance and ocular findings suggested 
a unilateral infection, the membranes on 
the unaffected side often yielded only 
nontoxic staphylococci, or a less toxic 
strain than that found on the side asso- 
ciated with ocular pathology. 

Bacteriology of the conjunctiva 

Staphylococci. Nontoxic staphylococci 
are considered by most investigators as 
common and normal inhabitants of the 
conjunctiva.^® In the present series,' 84.3 
percent of the 83 eye cultures yielded 
staphylococci of some type. In certain 
extraocular inflammatory diseases, toxic 
staphylococci are present more frequently 
than is any other single type 6f organism. 
Of 280 cases of blepharitis studied by 
Thygeson,^® 259 yielded toxic staphylo- 
cocci, the staphylococcus in the majority 
of instances being the only significant or- 
ganism found. In a previous study, deal- 
ing with various types of conjunctivitis, 
Thygeson'*® found that in 399 cases of 
chronic conjunctivitis. Staphylococcus 
aureus was present in pure growth in 175 
instances and in mixed growths in 13 
instances, a total incidence of 47 percent. 
In our present series, in which a number 
of extraocular diseases besides conjunc- 
tivitis were included, 29 percent of the 
conjunctival cultures yielded toxic staphy- 
lococci, usually in pure growth. 

Streptococci. McKee'*^ found strepto- 
cocci in 16 of 100 conjunctival cultures 
and considered their presence pathologi- 
cally significant even when the eye was 
apparently symptomless. In the present se- 
ries streptococci were found in only 6 



the nasal cultures. 

Conform bacteria. Although coll form 
bacteria were found in the conjunctiva in 
pure growth in six cultures (7.2 percent), 
they represented only two cases, since re- 
peated cultures were taken in both. The 
incidence is, therefore, lower than that in 
the nasal membranes, in which these bac- 
teria were found in 13 (15.7 percent) of 
the nasal cultures, representing 9 cases. 

Miscellajieous bacterial findings. Other 
organisms found in these conjunctival 
cultures were enterococci, which appeared 
in mixed cultures in three instances, once 
with toxic staphylococci, once with non- 
toxic staphylococci, and once with diph- 
theroids. In five instances tlie cultures 
were sterile for 72 hours, after which 
they were discarded. 

Discussion of the bacteriologv of the 

CONJUNCTIVA 

The incidence of toxic organisms found 
in th.e conjunctival membranes of this 
series was considerably less than that 
found in the nasal membranes. Of the 
83 eye cultures, only 34 (41 percent) 
showed toxic organisms of any kind, as 
compared with 81 percent in the nasal 
cultures. Of the 41-percent positive eye 
cultures, toxic staphylococci were most 
common, with an incidence of 29 percent. 
The remainder (12 percent) was equally 
divided between pure and mixed growths 
of coliform bacteria and streptococci. 

In discussing Thygeson’s work on bac- 
teriologic differentiation of the common 
forms of conjunctivitis, Weih'*® contended 
that all these pathogenic bacteria are 
found in the conjunctival secretion in 
normal conditions. Our findings do not 
indicate this to be so. On the contrary, 


pathologic ocular changes failed to 3 ’ield 
pathogenic organisms in the conjunctiva. 
This is to be expected in view of the 
greater exposure of the conjunctiva to 
oxygen as compared with the nasal mem- 
branes,* the lysozyme and other, anti- 
bacterial factors in the tears as well as 
their mechanical action. There is also the 
possibility that in certain instances, the 
condition may be due to bacterial allergy 
rather than actual infection, to some other 
form of allergy, or to a virus infection. 
Thygeson, in referring to the normal flora 
of the conjunctiva, pointed out that “in a 
considerable proportion of cases no bac- 
teria are to be found. . . . Diphtheroid 
bacilli and white staphylococci are the 
more or less, constant inhabitants. In the 
majority of cases (results of routine bac- 
teriologic examination prior to cataract 
extraction) no pathogenic bacteria are 
found. . . .” In our own preoperative 
cases only rarely is a toxic organisrri re- 
covered from the conjunctiva of a patient 
whose eye, after careful examination, 
shows no clinical evidence of extraocular 
disease. Operation is usually postponed 
in those rare instances in which an ap- 
parently normal conjunctiva is found to 
harbor a pathogen. It is possible that post- 
operative infections such as reported by 
McKee^’’ may be thereby averted. In such 
cases it is advisable to make careful bac- 
teriologic study of the nasal membranes, 
lacrimal sac, the meibomian glands, and 
the retrotarsal , folds of the conjunctiva. 
In our opinion the presence of toxic or- 
ganisms in the conjunctiva should be con- 
sidered and treated as a pathologic find- 
ing. 

* The fact that the nasal membranes are half 
the time exposed to CO-, a factor favorable to ^ 
the growth of staphylococci, may be of some 
significance. 
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(7 percent) of the 83 conjunctival cul- as can be seen .from the present report, 
tures, once in pure growth, the remainder a large proportion of the patients with 
in combination with staphylococci. In con- 
trast, they were present in 22 percent of 


BACTERIA-OF EYE AND NASAL MUCOSA 

/' ' TABLE 1 

■ - Group 1 


Toxic organisms isolated from both nasal and conjunctival cultures 

(31 SETS OF cultures) 


Case 

No. 


Conjunctival Culture 

Kasai Culture , 

Extraocular Diagnosis 

Date — 
F 

-ye Type Toxicity 

Side _ Type , Toxicity 

11 

7/18/39 ( 

)U S. albus + + + 


Chronic meiboraianitis 

16 

2/ 8/39 ( 

DU S. aureus 4* + + 

Both S. aureus + + + 

Chronic recurrent parenchymatous kera- 
titis. Conjunctivitis 

31 

2/ 7/41 ( 


Right S. albus + + + 

Chronic roeibomianiUs. marg. blepharitis . 

37 

S/ 9/40 ( 


Left S. albus + 0 + 

Chronic conjunctivitis OS 

41 

3/13/39 

OU S. aureus + + + 

Both S. albus 0 + + 

Infected meibomian gland 

59 

6/21/40 

OS S. albus + 0 + 

Left S. albus 4 0 + 

Allergic dermatitis of lids, blepharitis. Ques- 
tion of bacterial allergy 

67 

9/ 8/41 

OU S. aureus + 0 + 

Both S. aureus + + + 

Infected ammonia bums of cornea and lids 
associated with a cold 




ISIHiiSH 

Chronic ulcerative marg. blepharitis OS 
Chronic meibomianitis 



OD S. albus + + + 

Right S, aureus + + + 

Hordeolum-marginal blepharitis sicca. 
Abscesses of lids 

173 

11 /4 40 

OU S. aureus + 4- + 

Both S, aureus + + + 

Hordeolum-marginal blepharitis sicca. 
Abscesses of lids 

181' 

9/25/40 

OS S. aureus + 4* + 

B oth S. aureus + + + 

Allergic blepharoconjunctivitis 

201 

12/12/39 

OU S. aureus 4“ 4- 4- 

Both S. aureus + + + 

Acute conjunctivitis. 

Infected chalazion 

229 

12/20/39 

OU S. albus 4“ 4- 4- 

Both S. albus + + + 

Chronic meibomianitis — ^Folliculitis. 

Marginal blepharitis 

244 

4/26/39 

OU S. aureus 4-4-+ 

Both S, aureus +++ 

Blepharitis 

175 

3/11/40 

OD S. aureus + + + 

Right S. aureus + + + 

Allergic blepharitis, burning sandy feeling 
OD 

178 

1/ 5/39 

OU S. aureus + + + 

Both S. aureus + + + 

Marginal blepharitis sicca 

1 

6/15/40 

OS B. proteus 

Left B. proteus 

Styes, excessive tearing, and irritation 


OD B. proteus 

Right B. proteus 

11/29/40 

OU B. proteus 

Both B. proteus 

3/ 1/41 

OU B. proteus 

Both B. proteus 

17 

4/ 8/41 

OU Coliform bacteria 

Both Coliform bacteria 

Keratitis (deep recurrent) OU 

17 

5/ 6/41 

OU Coliform bacteria 

Both Coliform bacteria 

Keratitis (deep recurrent) OU 

40 

4/ 9/40 

S, aureus + + + 
OU S. viridans 84- 

S. aureus + + + 
Both S. viridans 8 + 

Folliculitis, chronic meibomianitis 


11/28/41 

OU S. albus + + + 

Both S. viridans 6 + 

S. albus 0 0 + 

Recurrent superficial punctate keratitis 


2/26/41 

OU S. albus +++ 

Both S. viridans 8 + 

S. albus ++4“ 

Marginal ulcers. 

Keratitis 

26! 

8/ 3/38 

S. aureus + + + 

OS S. viridans 8 4- 

S. aureus +++ 
Both S. viridans 8 + 

Allergic blepharitis. 

Infected ch^azion 

28 

28 

1 9/10/3? 

S. albus + + + 

^ OU Nomhem. ent. 

Both S. aureus +4 — 1- 

Chronic meibomianitis 

7 12/ 4/3! 

S. albus 0 0 0 

i OS Non-hem. strep. 

6 + 

S. albus 0 0 0 

Left N.H. Strep. 6+ 
Diphtheroids (?) 

Conjunctivitis 

1 

^ 1/29/41 

5 OS S. aureus +++ 

Both B. proteus 

Chronic meibomianitis 

2f 

‘8 10/28/3 



S. \iridans 4+ 

8 OU S. viridans 4 4 

S. aureus ++ + 
Both Coliform bacteria 

OS bloodshot at times. 

Considerable congestion OU 

j 7/12/4 


Both S. albus +++ 

Mild chronic meibomianitis 

Follicular conjunctivitis 


Mannitol fonnenlaUon, (2) Hemolj-ain. and (3) Coagnlase. Designation 
sircptococd. whether toxic or not. is considered pathologic when found in the nasal or conjuncUval 
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Comparison of bactkriology of the 

NASAL MEMBRANES AND 
CONJUNCTIVA 

Group 1 consisted of 31 sets of cultures 
in which both the conjunctival and nasal 
membranes showed toxic organisms (ta- 
ble 1). Toxic staphylococci were found 
in both cultures in pure growth in 16 in- 
stances and in combination with strepto- 


suspected as the sole etiologic agent. Ob- 
viously the toxic staphylococcus predom- 
inates in this group, since of the 26 cases 
represented (two or more sets of cultures 
were taken in three cases), toxic staphy- 
lococci were present in one or both cul- 
tures in 23 cases. It will be noted in table 
1 that the same organisms were present 
in both conjunctival and nasal membranes 


TABLE 2 

Nontoxic organisms of the same type isolated from doth nasal and conjunctival cultures 

OR 

Nontoxic organisms in nasal cultures with sterile eye cultures 

(13 SETS OF cultures) 


Case 

Date 

Conjunctival Culture 

Nasal Culture 


No. 

Eye 

Type 

Toxicity 

Side 

Type 

Toxicity 

Extraocular Diagnosis 

48 

4/ 2/38 

OU 

S. albuB 

0 0 0 

Both 

S. albus 

0+0 

Chronic meibomianitis 

63 

11/20/39 

ou 

S. albus 

0+0 

Both 

S. albus 

0 +0 

Allergic blepharitis 

73 

4/ 6/39 

OU 

S. albus 

0 + 0 

Both 

S. albus 

+ +0 

Recurring keratitis 

71 

2/ 4/41 

ou 

S. albus 

0 0 0 

Both 

S. albus 

0 0 0 

Chronic conjunctivitis 

, 83 

S/15/40 

ou 

S. aureus 

0 0 0 

Both 

S« albus 

0 +0 

Keratoconjunctivitis — cause undeter- 

mined in 13 years. 

138 

5/19/39 

OD 

S. albus 

0 0 0 

Both 

S. albus 

0 0 0 

Recurrent purulent conjunctivitis 

228 

12/18/39 

OU 

S* albus 

0 +0 

Both 

S. albus 

0 +0 

Allergic blepharitis. Chronic meibomian- 
itis 



ou 

S. albus 

0 0 0 

Both 

S. albus 

+ 0 0 

Allergic dermatitis and blepharitis. 
Follicular conjunctivitis 

270 

1/12/38 

ou 

S. aureus 

+ 0 0 

Both 

S. aureus 

S. albus 

0 0 0 
+ 0 0 

Blepharitis sicca — Conjunctivitis 

OU — Seborrhea capiti 

287 

12/ 4/38 

OD 

S. albus 

0 0 0 

Right 

S. albus 

0 0 0 

Chronic conjunctivitis 

51 

6/11/40 

OD 

Sterile 


Both 

S. albus 

0 + 0 

Recurrent superficial punctate keratitis 

271 

3/ 1/39 

OS 

Sterile 


Left 

S. albus 

0 0 0 

Sandy feeling OS — lids puffy. Meibomian 
glands prominent 

197 

4/23/40 

OD 

S. albus 0 0 0 

Hemolytic enterococci 

Both 

Hemolytic enterococci 
Nonhem. enterococci 

Vesicular and parenchymatous keratitis 


cocci in four instances. In three other 
instances, toxic staphylococci were pres- 
ent in only one of the cultures, the cor- 
responding culture showing some other 
type of toxic organism. Coliform bacteria 
were found in pure growth in both nasal 
and eye cultures in six instances and in 
the culture from one membrane only in 
two instances; one in combination with 
toxic staphylococci, the other in pure 
growth. Streptococci were usually found 
in combination with toxic staphylococci, 
and in only one instance could they be 


is pure growth in 22 instances, and at 
least one of the organisms was found in 
mixed growth in both cultures in 6 in- 
stances. Thus 28 of 31 sets of cultures 
showed a suggestive association between 
the flora of the nasal and conjunctival' 
membranes. Equally suggestive is the fact 
that in most instances in which toxicity 
tests showed a strain of staphylococcus to 
be atypical, the characteristics in which it 
deviated from the normal were present in 
both the nasal and the eye strain ; whereas j 
in the case of streptococci, the degree of 
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, TABLE 3 

Group 3 

Toxic ORGANISMS ISOLATED FROM NASAL MEMBRANES AND NONTOXIC ORGANISMS FROM 
CORRESPONDING CONJUNCTIVAL MEMBRANES 

(36 SETS OF cultures) 



Nasal Culture 


Toxicity 


Both S. aureus 


S. albus 
Both S. aureus 


Both S. aureus 


Both S. aureus 


Both S. aureus 


2/17/42 1 OD S. aureus 0+0 (Right S. citreus 


105 ] 11/10/39 I OU S. albus ++0 | Both S. aureus 


11/22/39 I OU S. albus 0 0 0 | Both S. aureus 



2/15/40 OU S. albus 0 


Both S. aureus 


248 1/ 8/41 OU S. albus 0 0 0 Both S. aureus 


255 2/19/42 OD S, albus 0 0 0 


S. aureus 
Right S. albus 


S. albus 

256 9/ 6/40 OU S. albus 0 0 0 Both S. aureus 


OD S. albus 0+0 I Both S. aureus 



S. albus 0 0 0 

OD S. albus 0 + 0 


OS Sterile 


OU S. albus 0 0 0 


OD S. albus 0 0 0 


OU S. albus 0 0 0 


OU S* albus 0 0 0 


OU S. albus 0 0 0 


OU S. albus 0 0 0 


OD Sterile 


OU S. albus 0+0 


OS S. aureus +00 


1^/21/38 OU S. albus 0+0 

OU S. albus 0 0 0 

1 10/25/40 ' OD S. albus 0 0 0 


S. aureus 
S. albus 
S. albus 


S. aureus 


S. albus 
S. aureus 


S. viridans 
S. aureus 


S. viridans 
S. aureus 


S. viridans 
S. aureus 


S. viridans 
S. albus 


S. viridans 
S. albus 


S. viridans 
S. albus 


S. viridans 
S. albus 0 + 0 


S. viridans 
S. albus 


S. viridans 
S. albus 


S. viridans 
S. albus 

S. viridans 
S. albus 

S. viridans 


Extraocular Diagnosis ' 


Chronic meibomianitis 


Chronic meibomianitis 


Chronic conjunctivitis 


Recurring keratitis chronic conjunc- 
tivitis 


Congestion of conjunctiva associ- 
ated with glaucoma 


Conjunctivitis OU 


Marginal ulcers and blepharitis. 
Chronic meibomianitis, comeal 
ulcer 


Recurrent chronic conjunctivitis 


Eczematous conjunctivitis. Mar- 
ginal blepharitis sicca-senile kera- 
titis 


? of vernal catarrh — itching, secre- 
tion OU 


Dendritic keratitis, ulcer cornea. 
Allergic blepharitis with vesicles 


Infected chalazion 


Sderitis 


Allergic blepharoconjunctivitis - 


Calcareous conjunctivitis 


Blepharitis 


Acute conjunctivitis 


8 + &0 

0+0 


8 + 

0 0 0 


0 

& 0 0 0 


Chronic conjunctivitis 


Recurrent mucopurulent conjunc- 
tivitis 


Chronic blepharoconjunctivitis 


Follicular conjunctivitis. Allergic 
dermatitis and blepharitis 


Chronic conjunctivitis OU 


Old fascicular keratitis. 


Seborrhea capitus — ^blepharitis 
sicca — conjunctiviUs OU 


Dacryocystitis. 


Purulent dacr>'oc>’stitis OS 


Blepharoconjunctivitis 





















































































CONRAD BERENS AND EDITH L. NILSON 
TABLE 3 — Continued 


Case 

No. 

Date 

Conjunctival Culture 

Nasal Culture 

Extraocular Diagnosis 

B 



Side 

Type Toxicity 

265 

1/ 9/41 

OU 

S. albus 

0 0 0 

Both 

S. viridans 

HQH 

Allergic blepharitis. Infected chala- 
zion (recurrent) 

12/ 5/39 j 

OD 

S. albus 

0 0 0 

Both 

Coliform bacteria 

S. albus 

+++ i 

2 

1 

5/25/40 

j 

OU 

S. albus 

0 0 

Both 

Coliform bacteria 

S. albus 

1 

0^0 

Chronic conjunctivitis, blepharitis 
and meibomianitis. Seborrhea 
capitus 

169 

2/ 4/42 

OU 

Sterile 


Both 

S. albus + 0 0 & 
Coliform bacteria 

S. albus 

0 0 0 

+ 0 0 

1 Chronic conjunctivitis OU 

223 

6/29/39 

OU 

S. albus 

0 0 0 

Both 

Colilorm bacteria 


Chronic blepharitis and conjunc- 
tivitis 

221 

11/13/40 

OU 

S. albus 

0 0 0 

Both 

Coliform bacteria 


Chronic meibomianitis 

284 

3/10/38 

OU 

Diphtheroids 
Nonhem, entcroc. 

Both 

S. aureus 

+++ 

Conjunctivitis OU 


resistance to hexylresorcinol was usually 
the same in both ocular and nasal strains. 

Group 2 consisted of 13 sets of cultures 
in which both nasal and conjunctival cul- 
tures were negative ; that is, either sterile 
or showing nontoxic organisms (table 2), 
Of these, 10 showed a pure growth of 
nontoxic staphylococci in both cultures, 2 
showed sterile eye cultures with nontoxic 
staphylococci in the corresponding nasal 
culture, and 1 showed enterococci in both 
cultures with the addition of nontoxic 
staphylococci in the nose. 

Group 3 consisted of 36 sets of cultures 
in which the eye cultures were negative; 
that is, either sterile or containing non- 
toxic organisms, whereas the nasal cul- 
tures showed toxic organisms (table 3). 
Of the 36 eye cultures, 32 showed non- 


toxic Staphylococcus alhus, 3 were sterile, 
and 1 showed a mixed culture of diph- 
theroids and nonhemolytic enterococci. Of 
the nasal cultures, toxic staphylococci 
were present in pure culture in 18 in- 
stances and in mixed culture in 4 in- 
stances, a total incidence of 61 percent. 
Streptococci were found in the nasal cul- 
tures in 13 instances, once in pure culture, 
the remainder in combination with 
staphylococci. There appeared to be a 
tendency for the staphylococci to be non- 
toxic in the presence of streptococci, since 
in only 3 of 11 instances were toxic 
staphylococci combined with streptococci. 
Coliform bacteria were found in the nasal 
cultures in 5 instances, twice in pure cul- 
ture and the remainder in combination 
with staphylococci. 


TABLE 4 
Group 4 

Toxic organisms isolated from conjunctival membranes 

AND 

Nontoxic organisms from corresponding nasal membranes 
(3 sets of cultures) 


Case ^ 

i 

Conjunctival Culture 

Nasal Culture j 

Extraocular Diagnosis 

No. 

Date 

Eye 

Type 

Toxicity 

Side 

Type 

Toxicity 

■140 ] 

12/10/38 

OS 

S. aureus 

S. aureus 

+ 0 0 
+ + + 

Both 

S. aureus 

+ +0 

Chronic conjunctivitis — superficial punc- 
tate keratitis 

1S3 

2/ 1/42 

OS 

S, albus 

0 + + 

Both 

S. albus 

0 0 0 

Conjunctivitis after left antrum infection 


11/10/37 

1 OD 
OS 

S. viridans 
S. albus 

5 + 

0 0 0 

Both 

S. aureus 

++0 

Chronic conjunctivitis after scarlet fever 










































■ BACTERIA OF EYE AND NASAL MUCOSA 


Group 4,_ in which the eye cultures 
proved to be somewhat more toxic than 
the nasal cultures, consisted of only three 
sets of cultures (table 4) . Even in these 
the difference between the toxicity of the 
two flora is not marked. 

Discussion 

In comparing the bacteriology of the 
nasal and conjunctival membranes, it may 
- be seen from tables 1 and 3 that the nasal 
cultures tend to be more toxic than the 
conjunctival cultures. In groups 1 and 2 
there was a definite bacteriologic rela- 
tionship between the flora of the con- 
junctival and nasal membranes. It has 
been stressed^® that this nose-to-eye rela- 
tionship, as far as the bacteria themselves 
were concerned, was “mainly the fingers 
• and handkerchief, from nose to eyelid 
margins and then to the conjunctiva.” 
This, however, would not explain chronic 
unilateral eye conditions, which are so 
often associated with unilateral nasal con- 
ditions on the same side. In group 1, 28 
of the 31 cultures showed strains of the 
same type and toxicity in both nasal and 
eye cultures, while only three sets of cul- 
tures showed toxic bacteria of different 
types in the nose and eye. In group 2, 11 
of 13 cultures showed the same type of 
nontoxic organisms in both eye and nose 
while the two remaining eye cultures were 
sterile, with nontoxic bacteria in the cor- 
responding nasal cultures. Thus, of 83 
sets of cultures, 41 (50 percent) showed 
a definite relationship between the con- 
junctival and corresponding nasal cul- 
ture. 

In groups 3 and 4, there was no ap- 
parent relationship between the nasal and 
conjunctival findings. In group 3, all of 
the 36 nasal cultures showed toxic or- 
ganisms, whereas the corresponding eye 
cultures were either sterile or showed 
nnly nontoxic organisms. This is an inci- 
dence of 43.3 percent showing toxic or- 


ganisms in the' hose with negative con- • 
junctival findings. In group 4, the three 
eye cultures showed organisms somewhat 
more toxic than those found in the cor- 
responding nasal cultures. This is an in- 
cidence of only 3.6 percent in which the 
conjunctival cultures could be considered 
more toxic than the nasal cultures. 

The marked similarity of the findings 
in the corresponding nasal and eye cul- 
tures of groups 1 and 2 seems to denote 
a bacteriologic relationship. The negative 
findings in group 2 and the positive find- 
ings in group, 1 are difficult to explain in 
view of the fact that on the whole the 
same type of clinical eye symptoms pre- 
vailed in both groups. A stud}'^ of the 
records of these patients, however, reveals 
that-ia two instances these cultures were 
taken from the uninfected side of a uni- 
lateral eye infection, in two other in- 
stances earlier culture had yielded toxic 
organisms, and in another instance sub- 
sequent cultures proved to be toxic. Of 
the remaining eight sets of cultures, six 
had toxic organisms in the nasopharynx 
at the time, even though nasal cultures 
were negative, one had previously )delded 
toxic organisms in nasopharyngeal cul- 
ture, and one had only nasal and con- 
junctival cultures so that nasopharyngeal 
bacteriologj’^ remained unknown; in this 
case, however, roentgenograms revealed 
infection in the left antrum. - 

Another question then arises as to 
whether the toxic organisms found in the 
nasal membranes of group 3 could be as- 
sociated with the ocular pathologic 
changes in these patients in spite of the 
negative ocular-bacteria findings. Thyge- 
son, in his paper on staphylococcus bleph- 
aritis^*^ stated that ‘there is no question 
but that bacteria may be the primary^ cause 
of inflammation of the lid margin.” He 
had also stated in a previous paper**® that 
“the clinical picture of staphylococcus 
conjunctivitis has been reproduced in man 
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and animals by instillations of exotoxin” 
The work of Aforax and Elmassian'*® sup- 
ports this contention ; they produced acute 
conjunctivitis in man and animals by the 
instillation of broth filtrates. Allen®*’ also 
produced acute conjunctivitis by instilla- 
tions of staphylococcus toxin. Toxic 
staphylococci are capable of producing a 
potent exotoxin. It seems logical to be- 
lieve that some of the potent staphylococ- 
cal exoloxin, produced in nasal or sinus 
membranes, might find its way into the 
conjunctiva or the surrounding glands 
and tissues. That toxins do reach the con- 
junctiva is suggested by the fact that in 
so many of these patients, exacerbation 
of the ocular condition followed closely 
or coincided with a nasal “flare-up,” sinu- 
sitis, or a “cold,” in which the nasal mem- 
branes were involved. Also, treatment of 
the nasal infection in chronic cases is 
often followed by improvement or eradi- 
cation of the eye condition. An example 
of this may be seen in cases of recurrent 
hordeola, in which it is difficult to obtain 
viable organisms at the time of rupture, 
since by that time most of the bacteria 
have been phagocytosed. On the assump- 
tion that a toxic staphylococcus is usually 
the etiologic agent in the production of 
hordeola, and since the nasal passages 
usually yield a toxic staphylococcus in 
these cases, we have sometimes made vac- 
cines from the nasal staphylococci. From 
the study of clinical records, these vac- 
cines apparently have proved fully as 
beneficial in preventing recurrence of 
hordeola as those prepared from conjunc- 
tival strains when they were obtainable. 

The question has been raised as to the 
route by which the toxin produced in the 
nasal membranes might reach the eye, and 
the lacrimal duct has been considered as 
one possible avenue. Thygeson^® believes 
this to be “theoretically impossible owing 
to the constant flow of tears in the oppo- 
site direction.” However, in many of these 
cases we have observed partial or com- 


plete obstruction of the lacrimal duct, 
with epiphora, which usually indicates dis- 
ease. Furthermore, the flow of tears 
would not seem to be of sufficient force 
to sweep back approaching toxins or bac- 
teria but only sufficient to keep the mu- 
cous membrane moist, a condition favor- 
able to the transfer of these substances. 
Another possible way in which the nasal 
toxins might affect the eye is by causing 
reflex irritation, thus disturbing the vaso- 
motor mechanism. Stauffer®^ believes this 
refle.x stimulation causes nutritional dis- 
turbance, which, in turn, impairs the func- 
tion of the organ, thus producing various 
diseases. He further states that while dis- 
eases of the eye may be produced by re- 
flex irritation alone, they are most fre- 
quent when the nerve supply to the part 
is impaired by direct transfusion of toxins 
from adjacent suppurating cells. The 
blood and lymph have also been men- 
tioned as possible channels for the distri- 
bution of toxin, but, even in these, prox- 
imity of the source might play an" im- 
portant role in affecting adjacent organs. 

Probably the most significant findings 
in this study are those recorded in table 
4, which show that in only 3 of 83 sets 
of cultures could the eye culture be con- 
sidered more toxic than the nasal culture, 
and even in these, the difference was 
slight. This strongly suggests that the eye 
condition in most of these cases was 
endogenous and that the primary cause 
was an infection from the nasal mem- 
branes rather than an infection from ex- 
ternal foci such as the scalp or skin. 

Thygeson^® suggested that overactivity 
or altered activity of the glands of the 
eyelid margin may be a predisposing fac- 
tor in staphylococcus blepharitis. How- 
ever, he conceded that “seborrhea does 
not appear to be necessary to the produc- 
tion of staphylococcus blepharitis,” and 
that in his series “there were a number of 
individuals without seborrheic skins or 
scalps and with normal meibomian 



759 


BACTERIA OF EYE AND' NASAL MUCOSA - 


glands/’ In considering the etiology of 
these extraocular inflammatory diseases, 
it would, therefore, seem more logical to 
suspect nasal infections as primary foci, 
in some cases, rather than the surround- 
ing external tissues or glands. It is not 
suggested that all persons having nasal 
infections will eventually have extra- 
ocular infections because the latter is only 
one of many possible effects. That the 
released toxins may be capable of causing 
intraocular involvement or any of a num- 
ber of diseases in other parts of the body, 
as well as extraocular disease, is readily 
admitted. However, in view of the bac- 
tcriologic findings in this series of cases, 
it would seem advisable to culture the 
nasal membranes when investigating the 
etiolog)' of chronic or recurrent inflam- 
matory diseases of the outer eye. Exami- 
nation and roentgenograms of the sinuses 
and nasal inembranes show that in the 
majority of these cases, the clinical find- 
ings support the bacteriologic data. 

Summary and Conclusions 

1. Of the 83 sets of cultures taken 
from the nasal and conjunctival mem- 
branes of 75 patients with extraocular 
diseases, 50 percent yielded organisms 
similar in type and toxicity in both con- 
junctival and corresponding nasal cul- 
tures, 43.3 percent yielded “toxic” nasal 
cultures with corresponding “negative” 
conjunctival cultures, and approximately 
3.5 percent yielded organisms of slightly 
greater toxicity in the eye than in the 
nose. 

2. That 50 percent of these patients 
showed similar organisms in both nasal 
And conjunctival cultures suggests a bac- 
tcriologic relationship betiyeen the t^vo 
membranes. It is significant that in those 


instances in which the strains were atypi- 
cal in their in-vitro reactions, this devia- 
tion from normal was generally found in, 
both the nasal and the corresponding con- 
junctival strain. 

3. That the nasal culture should prove 
more toxic than the eye culture in over 
43 percent of the patients with extra- 
ocular inflammatory diseases suggests that 
the nasal membranes may be the primary 
foci in these cases. It would seem logical 
to suppose that the toxin produced in the 
nasal membranes might easily find its way 
to the conjunctival membrane, even if 
the bacteria do not, and that repeated 
penetration of the toxin might sensitize 
the conjunctival membranes and sur- 
rounding glands. 

4. The fact that 96.5 percent of these 
cultures showed organisms of equal or 
greater toxicity in the nose as compared 
with the eye, and that in only 3.5 percent 
were the conjunctival cultures more toxic 
than the nasal cultures suggests that the 
primary source of infection is endogenous 
rather than exogenous. 

5. The bacteriologic relationship be- 
tween nasal and conjunctival infections 
is substantiated by clinical symptoms and 

' signs of pathology in many cases in which 
nasal exacerbations coincide with or are 
closely followed by ocular symptoms. 

6. In determining the etiology of 
chronic and recurrent extraocular inflam- 
rnator)'- diseases, it is advisable to investi- 
gate the nasal mucosa as a possible source 
of infection. 

We deeply appreciate the assistance 
given in the preparation of this manu- 
script by Major Phillips Thygeson, Dr, 
Edivard Hartmann, Mr. George H. Chap- 
man, and Dr. A. E. Braley. 

35 East Seventieth Street. 
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NOTES, CASES, INSTRUMENTS 


ADIE'S SYNDROME 

A CASE REPORT 

Gideon McDonald Van Poole, M,D, 
Honolulu, T.H. 

The syndrome of Adie has attracted 
considerable interest of late, the recent 
paper of Dynes being an especially lucid 
presentation of the history and peculiari- 
ties of the symptom complex bearing this 
eponym. The reader is referred to the 
appended references for a fuller descrip- 
tion, but emphasis on the main features 
may not be amiss before presenting the 
case report which forms the main purpose 
of this paper. 

Adie’s syndrome consists of myotonia 
of the pupil, mostly unilateral, usually but 
not necessarily accompanied by absence 
of one or more of the deep tendon re- 
flexes. These are commonly the knee and 
ankle responses. The tonicity of the pupil 
results in dilatation with absent or delayed 
response to light and normal or exagger- 
ated normal accommodation reflex. The 
condition mimics and is often mistaken 
for tabes, but differs from it in several 
important respects. In the Adie syndrome 
both the blood and spinal fluid are sero- 
logically negative, and the pupillary fixa- 
tion to light is often unilateral. It is ob- 
vious that a knowledge of the syndrome 
is important if the physician would avoid 
attaching the stigma of tabes to patients 
with this condition. 

The case reported in this paper is one 
of unusually long duration. Aside from 
this it has no very unusual features, be- 
ing, in the author’s opinion, a classical ex- 
ample of the condition. 

M. S. was born into a large family, liv- 
ing in the country on a small fatni. He 
had the usual childhood diseases and at 


the age of three had an attack of pneu- 
monia, and another attack of the same 
disease at the age of five. During his 
childhood he carried out a fairly strenu- 
ous work routine, but remained in good 
health until he was 14 years old. At that 
time he began to have attacks of sciatica, 
first on one side, and then the other, but 
more frequently on the left. These attacks 
recurred for many years and then ceased 
altogether. At the age of 17 years he sus- 
tained an injury to the left side of his 
head as the result of a fall from a horse. 
Although he was able to remount the 
horse and continue on his journey after 
the fall, he was apparently unable to re- 
member the purpose of his travel. This 
was the only symptom connected with the 
injury, and he continued in good health, 
entered college, and became active in 
sports while there. 

After completing his studies at college 
and medical college, and an interneship, 
he entered the Army Medical Corps in 
1900. It was during his period as a stu- 
dent at the Army Medical School in 
Washington, D.C., that he first noticed 
the wide dilatation of the pupil of his 
left eye. Thinking that he had accidentally 
splashed a mydriatic into his eye, he 
waited two or three days for the pupil to 
return to normal, but at the end of this 
time it was in the same stage of dilatation. 
He then consulted a specialist, underwent 
a thorough physical examination and it 
was found at this time that in addition to 
the dilatation of the pupil, there was ab- 
sence of the left patellar reflex and reduc- 
tion of the right. The tendo achillis and 
cremasteric reflexes were normal, and 
there were no areas of paresthesia nor 
anesthesia on any region of the body. The 
pupil of the left eye remained fixed, and 
no reaction could be elicited, even with a 
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strong light, although the other pupil re- 
acted to light both directly and consensu- 
ally. Under a mydriatic the pupil of the 
left eye dilated to the same degree as the 
right but was slower in contracting after 
the effect of the drug had ceased. The left 
pupil also contracted under a miotic. Close 
examination revealed slight contraction in 
accommodation, slight dilatation to dark- 
ness, and sluggish reaction upon enter- 
ing a well-lighted room. Biateral vision 
was 20/15, and there was no difh- 
cultj'^ in dose accommodation. The eye- 
. grounds were normal, and, aside from the 
aforedescribed symptoms, no pathologic 
changes were found. The pupil gradually 
contracted until it was slightly larger than 
the right during the day and smaller in a 
shaded room. 

Man}' e.vaminations were undergone 
and many specialists consulted in an ef- 
fort to ascertain the etiology of these find- 
ings. The results of tests of the blood and 
spinal fluid, made on many occasions, 
were always negative. No definite diagno- 
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sis -was established. 

From the onset of these symptoms to 
the present time, a period of some forty- 
odd years, I have examined the patient on 
many occasions. No other symptoms nor 
signs have ever developed, and he has 
been able to carry out his daily activities 
without difficulty of any kind. 

The fact that the s 3 nnptoms and signs 
have remained unchanged over such a 
long period of time suggests that the syn- 
drome remains stable when it has become 
well established. Since the etiology of the 
condition is unknown, the history of 
trauma in this patient may be of some im- 
portance. It is not the author’s intention 
to attempt any generalizations based on 
the history of one patient, and the func- 
tion of this report must remain that of the 
presentation of an interesting and illus- 
trative case report and a reminder that 
this condition is frequently mistaken for 
a much more serious and disturbing 
malady. 

45 Alexander Young' Building (9). 
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TREATMENT OF EPITHELIAL IN- 
GROWTH FOLLOWING CATA- 
RACT EXTRACTION 

Bernard B. Friedman, M.D. 

Corpus Christi, Texas 

The wild growth of epithelial tissue 
into the anterior chamber is a serious 
complication of intraocular surgery and 
perforating injuries of the anterior seg- 
ment of the eyeball. The actual causative 
factor is unknown. Its occurrence is in- 
frequent. It is realized, however, that if 
,not treated, the eye is destroyed by sec- 
ondary glaucoma, because the tissue pro- 
liferates to fill the angle. 

Previous to the recent use of the X ray 
and radium, attempts at surgical removal 
have been more or less futile, owing to 
the very nature of the disease. As the dis- 
ease entity may have been started by a 
single misplaced epithelial cell, it would 
entail great manipulation to try to remove 
every last cell of this wild-growing tissue. 

The use of tlie X ray is doubly advan- 
tageous here in that it obviates the neces- 
sity of opening the eye a second time — 
generally more hazardous than the origi- 
nal operation. It also acts to destroy those 
rapidly proliferating cells much more 
thoroughly than would be possible by the 
aid of the human eye, and without dam- 
aging normal cellular tissue, so long as 
the proper dosage is employed. Perera^ 
has reported a case treated by the X ray 
and has reviewed the subject recently. 

The case of the patient whose history 
follows differs from the usual course in 
several respects. The treatment was insti- 
tuted earlier following operation, the ini- 
tial dosage was greater, and ■ only one 
course of X-ray treatments was necessary 
to bring about a cure. It was felt that 
these factors were important because the 
less differentiated and younger the cells 
are the more sensitive they are to X-ray 
irradiation. Secondly, it is felt that as 


large a dose should be used initially as is 
compatible in order to destroy this tissue 
without exposing normal cells to its de- 
structive effect. 

G. C. D., a man, aged 47 years, had 
gradually lost the sight of his right eye 
during the year previous to operation. 
Examination showed a cortical cataract 
with good light perception and projection. 
The past history was chiefly negative, ex- 
cept that he had also had a cataract in his 
left eye one year earlier, extracted by the 
writer without complication ; resulting vi- 
sion was 20/20 with correction. 

The right eye was operated on on March 
24, 1943, an intracapsular extraction and 
total iridectomy being performed. Re- 
covery was uneventful and the patient 
was discharged from the hospital on April 
5, 1943. On April ISth, a faint white 
membrane was observed in the anterior 
chamber, growing down from the corneo- 
scleral junction at the 12-o’clock position. 
There were no signs of inflammation. 
This condition was kept under observa- 
tion until April 20th, and its slow prog- 
ress downward noted. X-ray irradiation 
was begun on this date by Dr. C. 'R. Crain. 
It was decided to use 200r for the first . 
dosage, and a weekly treatment of ISOr 
for four more exposures. At the end of 
the week the tissue had not advanced 
farther and was beginning to disappear. 
Complete recovery took place thereafter, 
and, when last seen, on December 1,- 1943, 
the eye showed no evidence of recurrence. 
The vision in this eye with -f-ll.OOD. sph. 
=0= + 1.25D. cyl. ax. 180° was 20/20. 

Summary. A case of epithelial ingrowth 
into the anterior chamber of the eye fol- 
lowing cataract extraction is reported. 

Its successful treatment by X-ray ir- 
radiation is outlined. 

916 Jones Building. 
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SOCIETY PROCEEDINGS 

Edited by Donald J. Lyle 


ROYAL SOCIETY OF MEDICINE 

Section of ophthalmology^ 

November 13, 1942 

Mr. Frank A. Juler, president 

Abstracted by permission from the 
Proceedings of the Royal Society of 
Medicine (Section of Ophthalmology), 
volume 34, page 27. 

Retinoscopy 

Mr. M. Klein said that the principle 
underlying clinical measurement of the 
“refraction” of the eye is to determine 
the position of the image in space of a 
light ■ source which in this case is the 
retina. In practice the determination of 
the image is very difficult. In retinoscopy 
the aperture test is used, by means of 
which it is possible to determine the 
crossing point” ; that is, the image plane 
of a light pencil. 

In this presentation the retinoscopic 
field can be dispensed with, and the 
mirror-hole itself substituted for it. An- 
other factor is the speed of shadow move- 
ment. The emitted light pencil is diver- 
Sent in hypermetropia, convergent in 
myopia, but beyond the crossing point this 
becomes divergent again. With the in- 
crease of the refractive error the con- 
vergency or divergency of the light pen- 
cil increases. When spectacle lenses are 
placed before the eye, and the refractive 
error is being corrected, the area of the 
'S t pencil becomes smaller and smaller, 
movement of the mirror 
'viU be sufficient to pass the light pencil 
•over the mirror-hole (increase of speed), 
e next factor is the brightness of 
pupillarjr light, which is subdivided 
>oto four separate factors! (1) Bright- 
css of the source, which, if increased. 


will increase the illumination of the reti- 
nal light patch: (2) distances which 
cause a decrease in illumination with the 
square of the distance; (3) apertures 
which consist of the edge of the mirror, 
the patient’s pupil, and the mirror-hole 
or the examiner’s pupil; (4) losses in 
transmission, which are caused by imper- 
fect reflection and by absorption of light. 

Still another factor is the neutral point, 
and the question as to why there is a sud- 
den change of shadow and light at . the 
neutral point was discussed. At the neu- 
tral point there are no confusion circles, 
and the area of an image element is so 
small that when it passes the aperture at 
all, it passes entirely. This means that the 
light patch on the retina appears or dis- 
appears suddenly. Another question that 
arises is what happens in the examiner’s 
eye during retinoscopy. If the refractive 
error of the patient’s eye is high, the ex- 
aminer can see fundus details. As the re- 
fractive error is being corrected in the 
course of retinoscopy, , the fundus details 
become more and more blurred, because 
the examiner’s eye is unable to bring the 
emitted light pencil to an image. Factors 
influencing the neutral point are aberra- 
tion, decentration of the cornea, and the 
unevenness of the retinal surface. 

Intraocular neoplasm 

S/Ldr. G. Willouby Cashell pre- 
sented the case of a 37-year-old corporal. 
In 1940 he was struck in the right eye 
with an empty cartridge case. Apart from 
momentary blurring of vision he had had 
no trouble with the eye and since then had 
been serving overseas. After his return 
to this country the eye remained satis- 
f actor)’- until September, 1942, when' he 
noticed a slight haziness in- vision. At the 
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same time he noticed flashes of light in 
the right eye, especially at night. He had 
had no trouble with the left eye. 

On examination the left eye was found 
to be in good condition with vision of 
6/6. The pupil was normal and the media 
and fundus were clear. 

The vision in the right eye was 6/24. 
He had never worn glasses. The pupil 
was active and the ocular movements were 
full. Examination of the fundus of the 
right eye revealed above the disc and 
macula a circular cystlike detachment of 
the retina. No hole could be seen, the 
lower part of the cyst appeared to be 
transparent, but along the upper border 
there was a grayish-white reflex with 
some proliferation of pigment. Trans-, 
illumination threw an opaque shadow in 
the upper part of the globe. The periph- 
eral visual field was full, but there was a 
scotoma corresponding to the affected 
area of the retina. There was a shallow 
detachment of the lower part of the 
retina. 

On general medical examination no evi- 
dence of metastases was found. X-ray 
studies of the skull and chest were nor- 
mal. Ear, nose, and throat examination 
was negative. 

A diagnosis of choroidal sarcoma of 
the right eye was made. 

Discussion. Mr. Juler said that he 
thought this case was one of malignant 
melanoma which should be excised. 

S/Ldr. Cashell said that a similar case 
was shown by Air Commodore Living- 
ston, which was taken to be innocent, but 
later the growth increased and the eye 
had to be enucleated. It was found to con- 
tain a neoplasm. 

Mr. G. W. Black said he had seen a 22- 
year-old man who was hospitalized fol- 
lowing a blow on his eye from a large 
missile. He was treated for a time and 
•then it was discovered that the vision was 
very dim. When he first saw the patient 
the latter had a large sarcoma. 


Chiasmal arachnoiditis 

Dr. a. J. B. Goldsmith gave a sketch 
of the history of the development of the 
syndrome of chiasmal arachnoiditis, a 
localized meningitis. 

The essayist added three cases, the first 
of these with headache, pituitary and 
anterior hypothalamic symptoms. This 
patient had loss of vision in the right eye 
with some temporal contraction in the 
left eye. Temporal pallor of the discs was 
marked. Many fine avascular adhesions 
bound the pink nerves and anterior chiasm 
to the overlying brain, internal carotid 
artery, and diaphragma sellae. 

The second patient complained of head- 
aches and vertigo. The vision in the right 
eye was reduced to the perception of hand 
movements. In the left eye the visual field 
was concentrically constricted. The disc 
of the right eye was pale, that of the left 
normal. There was also involvement of 
the right first, fifth, and eighth nerves. 
Exposure of the area at operation re- 
vealed the optic nerve of the right eye to 
be covered with convoluted vessels and 
adhesions which bound both nerves, chi- 
asm, brain, and internal carotid arteries. 
Some fluid was found loculated between 
the optic nerve of the right eye and the 
carotid artery. 

The third patient also had headaches 
with edema of both papillae. Vision was 
reduced to perception of hand movements 
in the right eye and to 6/60 in the left 
eye. Peripheral visual fields were normal, 
but a large central scotoma was found 
with the right eye, and a small central 
scotoma with the left eye. At operation 
the pink nerves and chiasm were bound 
by a mass of fine adhesions to the over- 
lying brain. 

The usual findings in chiasmatic arach- 
noiditis, and further borne out by these 
cases, are as follows : There is frequently 
observed upon ophthalmoscopic examina- 
tion -an early congestion of the -papillae, 
and a later atrophic pallor. Operation 



767 


SOCIETY PROCEEDINGS 


usually reveals fine adhesions which are 
generally rather extensive in the chias- 
mal area, binding the nerves, chiasm, 
dorsum sellae, carotid arteries, and base 
of the brain. These adhesions may be 
vascular or avascular. Cystic fluid or cal- 
careous plaques may be found. In these 
cases tumors have been excluded. 

Attributing causes are: (1) inflamma- 
tory extension from nasal sinuses ; (2) 
syphilitic basal arachnoiditis in the chi- 
asmal area; (3) tuberculosis and other 
leptomeningitic infections ; and (4) 
trauma. 

Loss of vision is usually found first in 
one eye. The visual field defects are: (1) 
central scotoma; (2) concentric contrac- 
tions; (3) temporal loss; and (4) nasal, 
altitudinal, and homonymous defects. 

The optic nerve shows (1) primary 
atrophy; (2) secondary (postpapillitic) 
atrophy; (3) papilledema; (4) temporal 
pallor; and (5) normal. 

Generally headache is a frequent cause 
of complaint. Symptoms from pituitary 
and anterior hypothalamic (autonomic 
nervous system) involvement may be 
found. Neurologic and roentgenologic ex- 
amination is usually negative. 

Chiasmal arachnoiditis should be dif- 
ferentiated from the demyelinating dis- 
eases, toxic neuritis, syphilis, vascular 
atrophy, and Leber’s disease. 

Chiasmal arachnoiditis is a disease of 
early adult life (20 to 40 years) and oc- 
curs more frequentl)' in males than in fe- 
males (2tol). 

new YORK SOCIETY FOR CLINI- 
CAL OPHTHALMOLOGY 

February 1, 1943 
Hr. Isadore Givner, presiding 
The RICKETTSIAE IN OPHTHALMOLOGY 

Drs. H. P, Venable and F. J. Pol- 
lock reviewed the literature on rickett- 


siae. A discussion of the morphologic, 
cultural, and staining properties of rick- 
ettsiae in general was followed by a more 
detailed analysis of the ophthalmologic 
manifestations of these organisms. Vi- 
ruses, bacteria, and rickettsiae were dif- 
ferentiated. 

Animal and human experiments on 
rickettsial diseases were described with 
special emphasis on Nagayo’s work on 
tsutsugamushi fever, the characteristic 
microscopic lesions being: (1) invasion 
of the endothelial cells of the cornea and 
(2) abundant nodule formation in the 
iris, ciliary body, and cornea. The etiolog)’’ 
of trachoma (virus or rickettsia) was dis- 
cussed in detail. The ocular manifesta- 
tions of human rickettsial diseases were 
presented, especially in typhus fever. 

The conclusions were-: (1) A compre- 
hensive review of the literature supports 
the fact that rickettsiae are different from 
viruses and bacteria. (2) Coles believes 
that rickettsiae may cause conjunctivitis 
in different animals. Johnson has shown 
that pannus formation in sheep can be 
caused by rickettsial organisms. (3) 
Nagayo has experimentally produced the 
ocular lesions of tsutsugamushi fever in 
the rabbit with injections of rickettsial 
organisms into the anterior chamber. (4) 
The wide difference of opinion as to the 
viral or rickettsial origin of trachoma may 
be due to interpretation. Experimental 
work on humans has been insufficient to 
draw any conclusions. (5) Of the known 
human rickettsial diseases, typhus fever 
causes the most characteristic ocular 
changes. 

Recurrent alternating exophthal- 
mos 

Dr. Sigmund A. Agatston reported 
the case of a 55-year-old man who was 
first seen in May, 1942, with unilateral 
exophthalmos of the left eye and who 
gave a history of proptosis of the right 
eye three years previously, clearing up 
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spontaneously in three weeks. Exophthal- 
mometer readings were : R.E, 20.5 mm. ; 
L.E. 24.4 mm. There was conjunctival 
chcmosis and prolapse, and marked limi- 
tation of motion, especially in the sphere 
of action of the lateral rectus. Pressure 
over- the globe did not elicit pain. Uncor- 
rccted vision in each eye was 20/30. 
Fundus examination revealed senile reti- 
nal arteriosclerosis, with slight engorge- 
ment of retinal veins and moderate hyper- 
tensive changes. The intraocular pressure, 
pupils, and visual-field studies were nor- 
mal. General examination disclosed no 
abnormality otlicr than a blood-pressure 
reading of 180/120. Urinalysis, blood 
count and chemistry, and Wassermann 
reaction were all normal. The allergy 
clinic reported no special sensitivity. Basal 
metabolic rate the first time was +Z7 but 
a second test showed only +6. X-ray 
examination of the sinuses revealed : 
Frontals, well developed and slightly 
cloudy; ethmoids, cloudy, especially the 
left; sphenoids, small and cloudy; antra, 
clear. The antra were irrigated and found 
clear. 

Treatment was directed toward cleans- 
ing of the conjunctiva. During three 
weeks following the first visit, the prop- 
tosis spontaneously receded to normal 
with return to normal motility. 

In October, 1942, the right eye became 
swollen, and the patient showed proptosis 
and chemosis similar to those seen in the 
left eye five months previously. Vision 
was unchanged and exophthalmometer, 
readings were : R.E. 24 mm., L.E. 21 mm. 
The patient was referred to the Ear, 
Nose, and Throat Clinic where X-ray 
studies of the sinuses revealed no change 
in the picture. A diagnosis of spheno- 
ethmoiditis was made, and the patient was 
given a course of sulfadiazene therapy. 
After two weeks the chemosis gradually 
disappeared, although the exophthalmom- 


cter reading was still 23 mm. for the 
right eye. Ocular motility returned to nor- 
mal. During the hospital stay there was 
a constant diurnal spiking of the tempera- 
ture, which, however, never rose above 
100°F. 

Retrobulbar inflammation, neoplasm, 
gumma, thyrotoxicosis, allergy, and arte- 
riovenous aneurysm were ruled out as 
etiologic factors. Evidence pointed to en- 
gorgement of the retrobulbar venous sys- 
tem resulting in swelling of the tissues. 
This condition seems to be secondary to 
periodic blocking in drainage of diseased 
sinuses. This type of exophthalmos has 
been reported by John E. Weeks and 
others. This case was seen at the New 
York Eye and Ear Infirmary, 

Discussion. Dr. Daniel Kravitz said 
acute exophtlialmos may be due to an in- 
flammatory or toxic reaction, possibly 
thyrotoxicosis, or from a hemorrhage be- 
hind the eyeball. It seemed unlikely that 
exophthalmos secondary to acute sinus 
disease would appear acutely, recede, re- 
appear, and again subside, particularly 
without fever. Exophthalmos due to sinu- 
sitis is serious and usually requires opera- 
tion on tlie sinus or incision of the orbit 
with evacuation of pus. The recurrent 
proptosis in this case might have been 
due to some form of toxemia. 

Juvenile cataract in association with 

DERMATOSIS (SYNDERMATOGENOUS CAT- 
ARACT) . . “ _ 

Dr. Daniel M. Rolett presented a 
case, which was reported in this Journal 
(1944, April; p. 389): 

Discussion. Dr. Truman Boyes said 
the patient in the case reported by Dr. 
Rolett was in the same age group as those 
in the three cases he and Dr. McDannald 
reported in . 1942. The cataract that de- 
velops in these cases is comparable to 
the traumatic type, as emphasized by Alan 
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Woods, who felt that since the crystalline 
lens and ciliary epithelium are developed 
from ectoderm, allergens in the aqueous 
could affect the lens capsule and cause 
cortical cataract. 

Dr. Boyce said these patients have a 
nervous, unstable background as well as 
an allergic factor. In practically all of the 
reported cases the condition occurred in 
previously normal eyes. The majority are 
between 12 and 25 years of age, and the 
lens changes are deep in the anterior and 
posterior cortex. First, there are grayish- 
white dots which gradually become con- 
fluent and later a mature grayish-white 
cataract develops. The postoperative re- 
sults are good, and in his case the cataract 
was removed with a resultant corrected 
vision of 20/20. Lens changes in the other 
eye were rather stationary, possibly due, 
in part, to general treatment with seda- 
tives and vitamins. Pregnancy did not 
. influence the progress of the cataract. 

Dr. Sigmund Agatston' said that with 
Dr. Gartner he reported a few years ago, 
on the cases of two brothers, Rothmund 
or Werner's syndrome. These patients 
were about 50 years old and showed, in 
addition to marked scleroderma, the char- 
acteristics of early aging, stunted growth, 
and early graying of the hair. Senile 
cataracts had already developed. He em- 
phasized that this condition may also be 
seen in older patients. 

Dr. Milton Berliner said he had just 
operated on a patient with syndermatog- 
enous cataract in one eye and bilateral 
heratoconus. He thought it would be in- 
teresting to determine whether there is 
3-ny association between the two condi- 
tions. 

Transillumination in eye tumors 

Dr. Ralph I. Lloyd read a paper on 
this subject which was published in this 
Journal (August, 1943). 
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Thrombosis of -the , central retinal 
VEIN treated with HEPARIN • 

Dr. Daniel Kravitz reported the case 
of a 54-year-old woman, seen on October 
11, 1942, who complained of a sudden 
reduction of vision to light perception in 
the right eye. A thrombosis of the right 
inferior temporal vein with massive 
hemorhages in the macular area was pres- 
ent. The patient had advanced vascular 
sclerosis. The patient received eight daily 
doses of heparin of 100 mg. each. - By 
November 18th vision had improved to 
20/70, and there were no signs of hemor- 
rhages. When last seen on January _17, 
1943, the vision was 20/70-f and there 
were a number of black pigment spots in 
the area. 

Dr. Kravitz felt that heparin has been 
given in such, large doses that untoward 
effects resulted, such as visceral hemor- 
rhages. These cases have been reported. 
He felt it unnecessaiy to prolong the co- 
agulation time beyond 8 to 10 minutes. 
The patient can be successfully treated 
while going about his regular business. . 

Dr. Edward Saskin said these cases 
prove the value of heparin in central-vein 
block, stating that this is a practical 
method of treatment for ambulatory^ pa- 
tients. He mentioned several other cases 
which responded favorably to heparin 
therapy. Dicoumarin, administered orally, 
may also be used for these cases. There 
is a latent period of 36 to 48 hours until 
its cumulative effect appears. The pro- 
thrombin time, normally 20 seconds, can 
be prolonged to as high as 80 seconds if 
proper care is not taken. Dangerous and 
uncontrollable hemorrhages may appear 
if the prothrombin time exceeds 35 to 40 
seconds. Physiologically dicoumarin pre- 
vents prothrombin formation, destroys it, 
or attenuates its action. It may be used in 
conjunction with heparin by administer- 
ing the latter intravenously and following 
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with dicoumarin orally. Prothrombin lime 
should be determined daily. These drugs 
should be considered in the treatment of 
central-artery occlusion secondary to 
thrombosis elsewhere in the body. 

Dr. James W. Smith asked whether Dr. 
Kravitz had figures on untreated cases, or, 
for comparison, cases treated without 
heparin. He also asked about the relation- 
ship between the interval elapsing from 
the time of occurrence of the thrombosis 
and commencement of therapy and the 
ultimate results. 

Dr. Sigmund A, Agalston wished to 
know how heparin worked. In diabetes 
with vein involvement and thrombosis, 
prothrombin time is normal. He wondered 
how it dissolved a thrombus, how it af- 
fected an already thrombosed vein and 
stated that it would appear that after one 
or two weeks, if the retina is damaged, 
recovery could not occur. 

Dr. Kravitz said that without treatment 
the hemorrhages following thrombosis 
take many months to resolve. In many in- 
stances they do not resolve at all. He has 
never seen a case of complete thrombosis 
ever get well and has never seen any 
restoration of vision in partial thrombosis 
with massive hemorrhages in the macular 
area. Since enucleation for secondary 
glaucoma is not unusual, any treatment 
which will save an eye is worthwhile. He 
has supervised treatment of a patient in 
which complete thrombosis had occurred 
three months previously. The hemor- 
rhages disappeared in a short time, and, 
though vision was limited to light percep- 
tion, he felt a possible enucleation was 
avoided. Heparin either prevents throm- 
bin formation or dissolves the newly 
formed clots. When a thrombus forms 
there is an immediate piling up of new 
thrombus along the course of the vein. 
Heparin prevents this piling up, and if it 
dissolves the newly formed clot, there is a 
better chance of canalization. He has 


never seen newly formed blood vessels 
act as new channels in these cases. 

Achromatopsia, a report of three 

CASES 

Dr. Joseph Mandelbaum said achro- 
matopsia, or complete color blindness, is 
a clinical syndrome which includes the 
symptoms of diminished, visual acuity, 
photophobia, a shift of the visibility curve 
toward the shorter wave lengths, and 
ocular nystagmus. The term mono- 
chromatism may best be applied to those 
atypical cases where the other features of 
photopic vision are retained. With Dr. 
Samuel D. Lewis, Dr. Mandelbaum 
studied three siblings of French-Canadian 
derivation, in whose maternal ancestry 
the syndrome was transmitted as a simple 
recessive clraracteristic. They exhibited all 
the symptoms of achromatopsia includ- 
ing the shift in visibility curve, which was 
measured on a Helmholtz color itiixer. 
Their visibility curves closely matched 
the normal sco topic curve, whose peak is. 
at 510 millimicrons, although photopic 
levels of illumination were employed, 
which in normal eyes give a peak at 555 
millimicrons. Nevertheless their dark- 
adaptation curves showed two- compo- 
nents, similar to the normal cone and rod 
curves. This may be explained by one of 
two suppositions: (1) In the achromatic 
eye there may be two types of rod cells, 
adaptation occurring more rapidly in one 
cell and replacing rapid cone adaptation, 
which would be a valuable asset, for !t 
would avoid a prolonged period of rela- 
tive blindness following the exposure to a 
bright light; or (2) a few cone cells are 
present in peripheral areas of the retina. 
These last cells may' have been sufficient 
to take over the visual function during 
the early period of dark adaptation when 
the rods are completely inactivated, but 
too few to affect the visibility curve. 
DiscMssion. Dr, Charles Haig felt that 
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the scotopic form of the visibility curve 
excludes any possibility of cone function 
in these cases. The, supposition that there 
are two types of rod cells is more prob- 
able. This was his conclusion in a similar 
case, of achromatopsia, where, although 
the dark-adaptation curve was single and 
showed only rod function, the intensity- 
discrimination studies showed two distinct 
curves. The belief that there were two 
types of rod cells was confirmed by the 
presence of a double curve when red 
light was used, for red light always 
gives single functions with normal rods 
and cones. 

Diplopia following spinal anesthesia 
— PARALYSIS of lateral RECTUS, LEFT 
EYE 

Dr. Louis R. Lang stated that from a 
review of the literature it would appear 
that cranial-nerve palsies following spinal 
anesthesia are rare. The abducens nerve 
is the most frequently involved. In a study 
of 88 cases, Blatt found involvement of 
the trochlear 4 times, the oculomotor 6, 
and the abducens 78, 18 of the last named 
being bilateral. The interval between anes- 
thesia and palsy was 3 to 14 days, averag- 
ing 7, and the paralysis cleared up in one 
week to three months, only rarely lasting 
longer. The incidence has been placed by 
various investigators as once in 700 spinal 
anesthesias. 

Several theories have been advanced 
for the causation of this phenomenon. 
These include faulty technique (Evans) ; 
a mild meningitic reaction (Rolett) ; 
hemorrhage (Adams) ; hypertension of 
the cerebrospinal fluid (Robay) ; degen- 
eration of the ganglion cells (Kostor) ; 
and cerebral edema. The sixth nerve is 
particularly susceptible to trauma because 
of its superficial position in the fourth 
ventricle, and because of its long and ex- 
posed course. The treatment of these 
cases is conservative, since they clear 


up eventually, leaving no sequelae. 

Dr. Lang described the case of a man, 
aged 51 years, who had received 50 mg. 
of novocaine dissolved in 2 c.c. of spinal 
fluid as anesthesia prior to hemorrhoi- 
dectomy. Nine days later he complained of 
seeing double, and examination disclosed 
a 'paralysis .of the external rectus muscle 
of the left^eye. Neurologic examination 
was otherwise negative, all reflexes being 
present and active. General physical ex- 
amination, blood Wassermann test, and 
urinalysis were negative. The visual acuity 
was 20/20 in each eye. Pupillary find- 
ings, fundus examination, and visual- 
field studies Avere normal. 

There was no improvement in the pa- 
tient^s condition until almost four weeks 
later when the left eye could be abducted 
2 mm. beyond the midline. Further im- 
provement was rapid and five weeks after 
the injection diplopia could not be elicited 
with the red glass. 

Discitssion. Dr. Alfred Kestenbaum 
said that there are two groups of these 
cases: one following spinal anesthesia, 
and the other, less frequent, after simple 
lumbar puncture. In the cases he observed 
the paresis commenced five to nine days 
' following puncture and was more or less 
cured after about six weeks. The mech- 
anism of this condition is not clear; all 
explanations are hypotheses, as there are 
no anatomic findings. However, there 
seems to be a real and important entity 
consisting of abducens paresis occurring 
5 to 12 days after a lumbar puncture and 
lasting about six weeks. In every case of 
abducens paresis we should therefore in- 
quire about a recent lumbar puncture and 
consider it in our diagnosis and prog- 
nosis. 

Dr. Henry Minsky pointed out that it 
is worth determining which is the domi- 
nant eye in treating tropias and occluding 
the other for greater comfort. 

Dr. Joseph Mandelbaum had two re- 
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cent cases of this condition in which he 
used prisms to eliminate the diplopia. 
The patients preferred this very much to 
occlusion. 

Dr. Frieda Mark said she saw a patient 
in 1936 with an external rectus paresis 
following spinal anesthesia and that six 
)'ears later, when last observed, the patient 
still had diplopia. 

Dr. Lang pointed out that external 
rectus paralysis after simple spinal punc- 
ture is very rare. He had seen one case 
of diplopia lasting a year after the spinal 
anesthesia and another one, he stated, was 
reported to have lasted for 18 months. 
He said Dr, Kestenbaum suggested giving 
these patients glasses in which the outer 
half of the glass in front of the involved 
e 3 ’^e is occluded, thereby eliminating di- 
plopia in the affected field. 

Leon H. Ehrlich, 
Secretary. 

SAINT LOUIS OPHTHALMIC 
SOCIETY 

February 23, 1943 
Dr. Carl Beisbarth, president 
Epidemic keratoconjunctivitis 

Major Murray Sanders (MC), by 
invitation, described epidemic keratocon- 
junctivitis in all its phases, summarizing 
its history and extension over the world, 
as well as the work that was done isolat- 
ing its virus and the methods used in 
controlling the disease. 

Discussion. Dr. Robert A. Moore said 
it was remarkable that in such a short 
period of time Major Sanders and his 
colleagues had been able to recognize the 
disease, isolate its virus, and prove that 
this virus was related to the disease. He 
was particularly interested in the effect 
of the virus on the body as a whole. He 
asked if there had been any observation 
made on the presence or absence of the 


virus in the lymph nodes, or if any occlu- 
sion bodies had been demonstrated. 
Major Sanders answered tbat it was 
quite possible that there was a systemic 
distribution of this virus, although its 
locus is obviouslj' in the eye. Especially 
in the New York group, patients com- 
plained of considerable malaise; 24 pa- 
tients were kept from work not because 
they had corneal involvement but because 
of general discomfort, malaise, and head- 
aches. Some patients were unable to 
sleep ; some complained of symptoms of 
rhinitis. In one case the virus wms iso- 
lated in secretion from the trachea. No 
occlusion bodies had been demonstrated. 

Dr. M. Hayward Post reported that a 
Chicago ophthalmologist had had the dis- 
ease and showed considerable improve- 
ment in his vision, as well as clearing of 
the cornea, apparently after taking 10,000 
units of vitamin C intravenously daily. 

Major Sanders replied that, riboflavin, 
typhoid vaccine, tuberculin, and sulfona- 
mides had all been given without any 
benefit. He did not know of the effect of 
vitamin C on the course of the disease, 
although in the test tube it had no effect 
on the virus. 

Dr. John Green commented upon the 
possibility of tlie epidemic having orig- 
inated in India or in some other Oriental 
country. He asked if there had been any 
epidemics of the disease in England’ and 
wondered if there was any evidence that 
the spread of the disease in this country 
could have been the work of enemy 
agents. 

Major Sanders replied that the epi- 
demic had probably originated in the 
Orient and spread to the West Coast from 
there. He said that there was a mild out- 
break of the epidemic in London in 1933,- , 
and there was one in Germany in about 
1935. There was no evidence that the 
spread of the disease was the work of 
enemy agents. . - ■ 
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Dr. B. ,Y. Alvis asked if there was any 
known solution that would discourage the 
growth of the virus or increase the re- 
sistance of the patient to the disease. 

Dr. Saunders answered that the virus 
is rather 'notably resistant to mild anti- 
septic solutions but that convalescent 
serum if given early enough would in- 
crease the patient’s resistance to the dis- 
ease. In reply to further questioning 
Major Sanders said that the incidence of 
the disease was not affected by age or by 
sex. In Schenectady there was a ratio of 
two to one between males and females 
which exactly equalled the ratio of the 
two sexes doing the work. He said that 
the procedure in determining compensa- 
tion was going to be difficult and could 
not be determined definitely until the ulti- 
mate result of the disease was known. 
Serum from patients on the West Coast 
had been tested on patients in the East. 
In explaining why there had been only 8 
cases in 150,000 workers in the Saint 
Louis area he said that the prompt iso- 
lation of the few cases that had occurred 
had prevented its spread and that perhaps 
the virulence of the disease is gradually, 
becoming less. 


Dr. Robert Moore asked for further 
information concerning the presence of 
neutralizing antibodies. JHow long were 
they demonstrable after an attack of the 
disease? Did the virus invade the body 
in some cases and not in others ? 

Dr. B. Y. Alvis asked if immunity to 
this virus could be produced by inoculat- 
ing with other viruses. He mentioned the 
effect of smallpox vaccination on herpes 
of the cornea. 

Major Sanders replied that neutraliz- 
ing antibodies had been demonstrated nine 
months after infection. In one case with 
a small palpable lymph gland the titer 
was still going up at the end of that time. 
Neutralizing antibodies are frequently not 
demonstrated unless there had been 
marked glandular involvement. Appar- 
ently in the mild form of the disease the 
virus does not penetrate the body as a 
whole. 

Major Sanders, in answer to Dr. Alvis, 
said that there were certain possibilities 
in treatment by inoculation and that there 
was no reason why they could not be . 
tried. 

James Brj’^an, 
Editor. 
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SCIENTIFIC MEETINGS IN 
WAR TIME 

The eightieth annual meeting of the 
American Ophthalmological Society, held 
at The Homestead, Hot Springs, Vir- 
ginia, on May 29th, 30th, and 31st, was 
ably conducted by the president, Dr. John 
Green. The attendance under the circum- 
stances was good, representative of about 
one half the total membership. 

This was, as always, a delightful meet- 
ing. Half the daylight hours, during 
which the sun shone and the temperature 
was perfect, were spent in recreation, a 
much-needed rest for the overworked 


doctors, who cannot take time off in their 
home town. 

The program was good and included 
several outstanding papers. Of particular 
interest to the editor was that of Dr. 
Algernon B. Reese on '^Deep-chamber 
glaucoma due to the formation of a cutic- 
ular product in the filtration angle* 
Beautiful slides were shown illustrating 
the laying down of a membrane in the 
filtration angle, presumably by the endo- 
thelium, in the cells of which changes 
similar to those seen in dystrophia epi^ 
thelialis corneae were observable. Of 
portance also was the contribution of Dr. 
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J. S. Friedenwald and Wilhelm Buschke 
on “Some factors concerned in the 
mitotic and wound-healing activities of 
the corneal epithelium.” A method for 
studying the mitotic activity in corneal 
epithelium was described, as was the 
effect of various agents on this activit 3 ^ 
The importance of movement of the ad- 
joining cells into the denuded area as 
compared to. the relative activity of cell 
multiplication was stressed. 

New officers elected were Dr.- S. Judd 
Beach, president ; Dr. Eugene M. Blake, 
vice-president; and Dr. Frederick C. 
Cordes, as new member of the Council. 
Dr. Walter Atkinson was reelected 
secretary-treasurer. Dr. Louis S. Green 
.was appointed to take the place of Dr. 
Sanford R. Gifford, deceased. The Home- 
stead was selected for the next meeting, 
for which tentative dates of June 4th, 5th, 
and 6th were set, on the assumption that 
these would dovetail with those to be 
chosen for the American Medical Asso- 
ciation convention, which is planned for 
New York, but for which the dates have 
not as yet been selected. 

Shortly after the above meeting had 
ended, the ophthalmologists were wend- 
ing their way to Chicago for the meetings 
of the Association for Research in Oph- 
thalmolog)' and the American Medical 
Association. The usual transportation and 
housing difficulties were encountered, but 
attendance was about 70 percent of the 
Usual. By the fourth day of the American 
Medical Association meeting more than 
AOOO members had registered. For the 
vesearch meeting 86 registered. Excep- 
tionally good papers were presented, con- 
sidering the absence of 3 ’'oung workers in 
t le Armed Forces. Since the papers read 
St the Research meeting wdll appear in 
IS Journal no comment will be made 
ihcm here. 

, ^f’^'hties at the Sherman Hotel for 
tie Section meeting were very good. The 


loud speaker functioned satisfactorily and 
the lantern was operated intelligently. Un- 
fortunately, the weather was hot and the 
air conditioning absent in the lecture 
room. This tended to inhibit concentra- 
tion of attention, but the two first- 
mentioned factors were of more impor- 
tance than even the last, and made up 
for deficiencies of ventilation. 

- The American Medical Association 
meeting was opened with the Chairman’s 
Address by Dr. Conrad Berens, who out- 
lined ideals for the preparation for a 
career as an ophthalmologist. His view- 
point was broad and sound. He touched 
on some of the controversial points in 
ophthalmic associations, among other 
things, recommending a broader point of 
view in regard to optometry. Dr. William 
L. Benedict, the guest of honor, gave an 
interesting illustrated talk on the “Diag- 
nosis of orbital tumors.” Encouragement 
in the treatment of bilateral retinoblas- 
toma with irradiation was given by Drs. 
Hayes Martin and Algernon B. Reese, 
who had been remarkably successful with 
this treatment in the second eye. A fur- 
ther use for eikonic lenses — ^namely, in 
high astigmatism and oblique axes — ^was 
excellently outlined by Dr. Hermann M. 
Burian and Kenneth N, Ogle. 

A new mydriatic and cycloplegic (di- 
butoline) was described by Dr. Kenneth 
C. Swan. It seems to have certain ad- 
vantages over those routinely used and 
possibly may be of value in the treatment 
of anterior-segment inflammations. Its 
disadvantages were also pointed out. 
Methods of ophthalmo-rhinologic sur- 
gery for dacr 3 focystitis were outlined — 
by Dr. Harold Gifford, Jr., from the 
ocular standpoint and by Dr. Laverne B. 
Spake from the nasal. Probably each 
method in the hands of an expert is satis- 
factory. Unfortunately, there is not suffi- 
cient material for all Avho attempt oph- 
thalmic surgery to become efficient, and 
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these complicated procedures are chiefly 
successful in the hands of those who are 
continually performing major surgical op- 
erations. 

There was much talk of medical eco- 
nomics and ophthalmo-optometric rela- 
tionships outside of the meetings, but in 
executive session the only action taken 
was to authorize the appointment of a 
committee of five to consider these mat- 
ters. It was understood that plans might 
be presented soon to the membership for 
their consideration at the next meeting 
of the Section. 

Dr, Frederick C. Cordes was elected 
chairman, and Dr. Grady E. Clay, vice- 
. chairman for the coming year. 

Although protests are frequently voiced 
against the holding of scientific meetings 
during this period - of essential heavy 
travel and overcrowding of hotels which 
are understaffed and which suffer from 
food and drink shortages, the majority of 
physicians support the idea that these 
scientific meetings are of sufficient value 
to justify them. Certainly, they are more 
important than are a host of other meet- 
ings that keep the hotels in the large 
cities constantly crowded. It is obvious 
that unessential travel has never been 
seriously curtailed. It is equally certain 
that the Government is not vitally con- 
cerned in the matter, otherwise it would 
not wink at the holding of conventions, 
which could easily be discouraged by a 
simple prohibition, if they were thought 
to be really derogative to the war effort. 
They do serve a good scientific purpose 
and afford the doctor opportunity of get- 
ting a little release from the enormous 
strain under which he is working. 

Lawrence T. Post. 


-PAIN 

Pain is essentially a warning of injury 
or of impending injury, or of threatened 


destruction of tissue. To ignore pain is 
to display either stoicism or such a con- 
dition of mental exaltation that pain is 
temporarily thrust into the subconscious. 

Vivid experience of pain occurs in all 
the higher animals. It is probably shared 
by the lower animal orders, although lack 
of voice, or of voice such as reaches 
human ears, renders us less directly aware 
of such pain. Questions have been raised 
as to the existence of something analogous 
to pain in the vegetable .world. Plants 
certainly display protective reactions to 
injurious influences, but the problem 
whether they have what w.e call feeling is 
somewhat metaphysical. 

Most human beings are relatively lack- 
ing in sympathy with regard to pain in 
the animal world below man, although 
the reality of such sympathy is vouched 
for by many passages in ancient and mod- 
ern literature, as well as in laws and 
organizations whose purpose is to prevent 
or punish cruelty to animals. 

Sympathy with pain in others depends 
fundamentally upon our own experience 
in suffering, and our visualization of what 
might happen to ourselves under similar 
circumstances. Capacity for such sym- 
pathy must therefore be bounded on the 
one hand by the degree of our own sensi- 
bility, and on the other hand by the ex- 
tent of our own experience, or at least by 
the scope of our imagination in regard to 
what we have learned of the experience of 
others. 

It is impossible for each one of us to 
know with certainty just what are the 
sensations of others under given circum- 
stances. Those sensations may be much 
more severe, or conceivably much less 
severe, than we should have to face, or 
ever have faced, under apparently similar 
conditions. 

It is likely that the greater intensity of 
pain expressed by a few individuals in 
the presence of what most of us regard as 
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mild disturbances is not purely imaginary 
but real, its exaggerations depending upon 
a pathologic sensibility. A patient usually 
tolerant toT bis daily experiences, even to 
such circumstances as may be capable of 
causing mental distress, may shriek and 
writhe during the use of a hypodermic 
needle, ' whereas other individuals, far 
from robust, show themselves quite 
phlegmatic to so trivial an injury. 

At such a moment the more .sensitive 
individual may actually sustain a torture 
beyond his power of philosophic endur- 
ance. In other persons there is no phi- 
losophy of endurance, but a riotous and 
unreasoning fear, and imagination of 
physical torment. As to the sensation .of 
pain, just as in rhany other phases of 
life, certain persons never grow out of 
their childhood. On the other hand, some 
adults who have never ceased being chil- 
dren in other respects will display re- 
markable fortitude with regard to pain. 

It must be remembered that two indi- 
viduals, apparently intelligent, healthy, 
and vigorous, may vary greatly as to in- 
nate sensibility. Even in the presence of 
equally excellent visual acuity, one person 
luay show a surprising sharpness of re- 
sponse to tests for minute fractions of 
astigmatism, while another person may 
prove tantalizingly incapable of discrimi- 
nating as to astigmatic fractions quite 
readily apprehended by the ordinary run 
of patients. 

In like fashion, it is probably true that 
some patients are definitely made more 
comfortable by correction of astigma- 
'sm down to eighth-of-a-diopter differ- 
ences, especially where the balance be- 
" een the^ two eyes is concerned, although 
ot icr patients may be utterly insensitive 
^0 uncorrecled errors of a half diopte r or 
ore. It is even conceivable that very 
individuals are capable of experienc- 
from astigmatic differences 
” on eighth diopter. Who shall 


venture to set arbitrary limits to sen- 
sibility? Variations in sensibility are well 
illustrated in the field of aniseikonia, 
where small size differences are ap- 
parently much more important to some 
patients than are much larger size dif- 
ferences to others. 

To the physician the significance of 
pain is most widely found in the field of 
diagnosis. Much has been written on this 
subject from a more or less philosophic 
point of view. The course of lectures 
first published three quarters of a century 
ago b)’' Mr. John Hilton, Clinician at 
Guy’s Hospital, London, under the title 
of “Rest and pain” is rightly regarded as 
a medical classic. Another book combin- 
ing wide experience with the shrewd ob- 
servations and intuition of a medical mas- 
ter mind is that recently issued from the 
pen of Walter C. Alvarez, of the Uni- 
versity of Minnesota and the Mayo 
Clinic, entitled “Nervousness, Indiges- 
tion, and pain.” 

Hilton’s famous work was designed es- 
pecially to give his surgical students and 
other readers an understanding of the 
relationship between anatomic details and 
symptomatolog}^ Alvarez’ volume is de- 
scribed by the author in his preface as “a 
different sort of book — one which deals 
more with sick unhappy persons than 
with their diseases . . . more with the 
handling of patients than with the giving 
of medicines . . .” 

In the daily practice of ophthalmology^ 
the greatest amount of time is commonly- 
devoted to the measurement of refractive 
errors. The patient may complain merely 
of poor vision, but in many cases the 
history includes complaint of pain or dis- 
comfort. 

The ophthalmologist does well to ob- 
tain and record personally the history’- of 
the patient, for only in this way’ can he 
establish that personal relation betw’een 
physician and patient which is tlie basis 
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of good medical practice. By cross-exami- 
nation he may learn important details as 
to the patient’s daily activities, including 
the time of day at which the pain or dis- 
comfort usually develops. He will at times 
suspect that headache is not ocular in 
origin. Headache in the early hours of the 
morning, for example, may occasionally 
depend upon use of the eyes during the 
evening hours, but it is sometimes due to 
vasomotor reactions in the nose and ac- 
cessory sinuses, and these reactions may 
be connected with draughts or changes of 
temperature in the sleeping quarters 
toward morning. 

One should carefully investigate symp- 
toms of an apparently migrainous charac- 
ter, bearing in mind that headache may 
have a migrainous basis without manifest- 
ing all the typical elements of the migraine 
syndrome. Instead of presenting the pre- 
liminary scotoma scintillans, followed by 
headache, dizziness, nausea, and vomit- 
ing, a migrainous patient may experience 
only a scotoma, or may have the scotoma 
followed by headache, or headache with- 
out scotoma or nausea, or headache and 
nausea without other symptoms. 

Migraine commonly represents an in- 
herited nervous tendency for which there 
is no complete and final cure. Yet in some 
patients it may either be cured, or at 
least greatly lessened in frequency and 
severity, by removal of an important ex- 
citing cause. Some very definite cases of 
migraine are actually cured by an ac- 
curate refractive correction, while in 
others the refractive correction gives the 
patient some, although incomplete, relief 
from the attacks. 

■ When dealing with a history of mi- 
graine, the ophthalmologist may often 
render valuable service as a psychoana- 
lyst. The migrainous patient is usually a 
person with keen sense of responsibility, 
whose busy days are crowded with many 
tasks, each of which is a “trouble met 
halfway-.” The patient needs to learn that 


to undertake these successive tasks and 
responsibilities with the greatest pos- 
sible efficiency and the least possible waste 
of nervous energy he should devote him- 
self to the thing in hand without worried 
consciousness of what has already been 
done or of the mountain of jobs that re- 
main to be accomplished. It is also useful 
to suggest a general attitude of muscular- 
relaxation of those parts of the body not 
concerned in the activity of the moment. 

The patient may need to be advised of 
the destructive effect of that form of men- 
tal perturbation which arises from irri- 
tation against the task, against other per- 
sons, or against the patient himself on ac- 
count of dissatisfaction as to the degree 
of his own efficiency in action or in per- 
sonal relationships. In other words he 
must cultivate concentration without ten- 
sion. The lesson will of course be more 
effective if the physician himself displays 
the attitude which he seeks to inculcate in 
his patient. 

Even the ophthalmologist, puzzled by 
neuro-ocular symptomatology for which 
he has found apparently inadequate ex- 
planation, may profit at times by realiz- 
ing the expediency of inquiring delicately 
into the existence of secret problems 
which more than physical causes plague 
the life of his patient. 

While in many of our nervous patients 
the necessity for working without tension, 
and without emotional frictions, is of 
great significance, we ought never to over- 
look the fundamental importance of rest. 
Many ocular irritations are decidedly in- 
creased by lack of sufficient sleep. The 
senile or presinile patient who believes 
himself capable of working just as hard 
and just as continuously as he did man}'^ 
years ago will last longer and accomplish 
more if he learns to go more slowly and 
to rest from his labors more frequently 
than was perhaps necessary in his earlier 
days. 

Balanced judgment as to the meaning 
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of the pain symptom is of particular im- 
portance in dealing with malingering. In 
a case of injury where insurance or in- 
dustrial compensation is involved, a com- 
plaint of pain exaggerated beyond the 
evidence of actual’ damage to' the organ 
of vision is always suggestive of intent 
to deceive. The workman who shows no 
inflammation or destruction in the an- 
terior segment of the eye, yet persistently 
complains of pain and distress on expo- 
sure to light, and insists on squeezing the 
eyelids together during examination, is 
wholly or partly malingering. 

As opposed to the general fact that pain 
is a warning, we are faced by a group of 
conditions in which pain is entirely ab- 
sent, at least in the earlier stages of the 
disease. This is true of some malignant 
tumors, whether superficial or deep. The 
pain produced by deep-set conditions is 
commonly reflex in character, the deeper 
tissues being relatively poor in direct sen- 
^'bility. Pain gives us no direct warning 
at all with regard to changes in the optic 
nerve, retina, or choroid. The most tragic 
example of this absence of warning is 
simple glaucoma, in which the patient 
go along for years without pain and 
perhaps regarding his gradual loss of 
sight as something proper to his declining 
}ears and in which no treatment is indi- 
cated or would avail. ' 

In some surgical cases our estimate of 
^ e importance of pain or its absence will 
^ epend partly upon our previous experi- 
ence of the individual, parity upon other 
^ cu ar S}mptoms. To the patient who has 
^n ^xaggerated sensibility we must often 

a -e light of his pain. But some patients 
^;jst be coaxed to acknowledge pain, and 
an occasionalty be on our guard 
inst trusting the phlegmatic patient 


who confesses no pain, for the lack of 
this symptom may serve to mislead us. 

W. H. Crisp. 


BOOK NOTICE 

YOUR EYES. By Sidney Fox, Sc.M. 
(Ophth.), M.D. Clothbound, 191 pages 
exclusive of index; illustrated. New 
York, Alfred A. Knopf, 1944. Price 
$2,75. 

This book is the best of recent publica- 
tions about the eye for laymen. It has 
the double virtue of being informative 
and interesting. The material is well ar- 
ranged and handled with a light touch. 
Starting with some physiology, the author 
progresses through Causes for poor 
vision, Presbyopia, and History of eye 
glasses. The subject of Color vision is 
treated in an entertaining manner. This 
leads naturally to comments on Color 
lenses. The Eye muscles come in for a 
brief chapter, the Eye in traffic occupy- 
ing somewhat more space. 

An attempt is made to take the head- 
ache out of the ophthalmologist-optome- 
trist relationship. To one who has had 
to explain the differences between ocu- 
list, optician, and optometrist daily for 
30 years there seems little hope that the 
public, no matter how well approached, 
will ever make the discrimination. 

Quackery is discussed in a short chap- 
ter. A consideration of the eye of j^outh 
and of old age finishes a book that may 
suitably be recommended for lay con- 
sumption. There is not much material that 
will be new to the ophthalmologist, al- 
though he will have an enjoyable hour in 
glancing through it. 

Lawrence T. Post. 
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4. Ocular movements 

5. Conjunctiva 

6. Cornea and sclera 

7. Uveal tract, sympathetic disease, and 
aqueous humor 

8. Glaucoma and ocular tension 

9. Crj'stalline lens 
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16. Injuries 
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5 

CONJUNCTIVA 

Arruga, H. Conjunctivitis sicca. 
Arch, de la Soc. Oft. Hisp.-Amer., 1943, 
V. 2, Jan.-Feb., pp. 68-71. 

The condition occurs mostly in fe- 
males between 25 and 60 years of age. 
The symptoms are dryness, feeling of 
sand in the eyes, photophobia, and im- 
paired vision. The conjunctiva is 
thickened, red, and dry, and there is a 
ropy discharge. The cornea is fre- 
quently involved, showing a filamen- 
tous keratitis. Often there is associated 
dryness of the pharynx and larynx and 
swelling of the parotid glands. The 
ocular disturbance is due to lack of 
tears, the cause for which usually can- 
not be determined. A few cases are 
due to extirpation of the lacrimal 
gland^ dacryoadenitis, or fracture of 
the base of the skull. Ovarian dysfunc- 
tion is thought to be the cause of some 
cases. No treatment is effective except 
permanent closure of the puncta by 
galvanocautery. 

J. Wesley McKinney. 


Belmonte Gonzalez, J. Conjunctival 
reaction to low temperatures in persons 
not accustomed to extreme cold. Arch, 
de la Soc. Oft. Hisp.-Amer., 1943, v. 
2, Jan.-Feb., pp. 77-78. 

Thirty to forty percent of the Span- 
ish soldiers serving with the Blue 
Division (in Russia) suffered from an 
evanescent conjunctival inflammation 
which cleared up in a few hours with 
or without treatment when the indi- 
vidual was brought indoors or when 
the weather became less cold. 

J. Wesley McKinney. 

Castellanos, L. Ariboflavinosis as a 
probable cause of vernal conjunctivitis. 

- Arch, of Ophth., 1944, v. 31, March, 
pp. 214-216. 

The author believes the cause of ver- 
nal conjunctivitis is a deficiency of 
riboflavin, the deficiency being due to 
more rapid destruction of the vitamins 
by the ultraviolet rays of sunlight or 
to the demand for a greater quantity 
of this vitamin during the hot season. 
Kreibich and Dimmer have expressed 
the opinion that vernal conjunctivitis 
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is caused by solar rays, and have com- 
pared it to pellagra and other vitamin- 
deficiency dermatoses. 

The author claims that 92 percent of 
105 patients treated were improved. 
The treatment consisted of administer- 
ing during the hot season of the year 
one to three tablets of riboflavin, 1 mg. 
each (containing 400 Sherman units). 
Also prescribed were a few drops of a 
solution of 0.05 gm. of tetracaine hy- 
drochloride and 15 drops of epinephrine 
hydrochloride (1 to 1,000) in 5 c.c. of 
distilled water, the solution to be used 
only when the symptoms became ac- 
centuated. The patient was advised to 
drink as much milk as possible, because 
of its riboflavin content. Under the 
treatment described, 35.7 percent of 
those .treated are said to have shown 
improvement in all ocular symptoms 
On the third or fourth days ; and 65.1 
percent to have improved in from ten 
to fifteen days. The other nine patients 
did not return for examination. (Ref- 
erences.) R. W. Danielson. 

Derrick, E. H. Swimming-bath con- 
junctivitis, with a report of three prob- 
able cases and a note on its epidemi- 
ology. Med. Jour. Australia, 1943, v. 
2, Oct. 23, pp. 334-336. 

Outbreaks of conjunctivitis among 
athers have been described in Europe 
and America. Many of the cases are 
examples of a specific disease a charac- 
teristic feature of which is the pres- 
ence of inclusion bodies in the epi- 
t dial cells of the inflamed conjunctiva. 
. ^^0 colonies of the causative 

''irus and consequently the disease is 
0 ten called “inclusion conjunctivitis” 
inclusion blennorrhea.” It is caused 
rp virus, and ends in 

incubation period 
e days, it starts unilat- 

the other eye is affected two to 


three weeks later, and the acme is 
reached in three to four days. The bul- 
bar conjuntiva is relatively unchanged. 
In seven to ten days follicles appear, 
the inflammatory symptoms die out in 
from three to four weeks, in four to six 
months the condition resembles follicu- 
losis, and the 'follicles slowly disappear. 
Thygeson and Stone state that the 
oral use of sulfanilamide cures this 
form of conjunctivitis rapidly. 

Three cases are reported, in bo 3 'S 
aged 12, 8, and 8 years respective!}'. 
The history is almost the same in all 
cases. The boys had spent several 
hours in a swimming bath on Novem- 
ber 14, 1942. The first boy was affected 
on November 21st. The conjunctiva of 
the left eye became rapidl}'- red, with 
swollen lids, while the cornea was not 
affected. The next day general symp- 
toms started, with high temperature 
which lasted for five days, subsiding 
then by rapid lysis. A month later there 
was a marked bilateral folliculosis. In 
the second boy the left eye was af- 
fected severely first, and then slightly 
the right. The third case had both eyes 
affected. Symptomatology and diag- 
nosis, and also chlorination of water, 
are discussed. (References.) 

M. Lombardo. 

Relay o, M. Diagnosis of afollicular 
trachoma. Arch, de la Soc. Oft. Hisp.- 
Amer., 1943, v. 2, Jan.-Feb., pp. 79- 
84. 

The three cardinal symptoms of tra- 
choma are granulations, pannus, and 
conjunctival cicatrices. The diagnosis 
is more or less certain if any one of 
these symptoms is present. There are a 
few cases wherein apparently only a 
mild conjunctivitis exists. In view of 
the importance of trachoma as regards 
contagion the author advises careful 
examination of the upper fornix" Of 
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diagnostic importance is the finding of 
fine scarring and even symblepharon 
in the upper fornix. 

J. Wesley McKinney. 

6 

CORNEA AND SCLERA 

Bloomfield, Sylvan. The use of ty- 
rothricin, a bacterial extract, in the 
treatment of marginal ulcers of the 
cornea. Amer. Jour. Ophth., 1944, v. 
27, May, pp. 500-504. (References.) 

Lee, O. S., and Hart, W. M. The 
metabolism of the cornea. Amer. Jour. 
Ophth., 1944, V. 27, May, pp. 488-500. 
(6 figures, 7 tables, references.) 

Ballinger, B. D., and Mann, I. Avas- 
cular healing in the cornea. Jour. Path, 
and Bact., 1943, v. 55, April, p. 151. 

Avascular healing of the cornea in 
lesions caused by chemical burns was 
studied in rabbits. This occured if the 
corneoscleral junction Avas uninjured 
and free from edema. During healing 
there was invasion of the substantia 
propria by wandering cells in far 
greater number than usually seen. Evi- 
dence Avas found that some of these 
cells act as macrophages, while others 
are transformed into keratoblasts and 
fibrocytes. A transformation of others 
into corneal corpuscles seemed prob- 
able. T. E. Sanders. 

7 

UVEAL TRACT, SYMPATHETIC 

DISEASE, AND AQUEOUS HUMOR 

Graham, Colin. Atophanyl in the 
treatment of sympathetic ophthalmia. 
Canadian Med. Assoc. Jour., 1944, v. 
50, Feb., p. 156. 

The author reports the fortunate out- 
come of a A’-ery seA’^ere case of sympa- 
thetic ophthalmia in a male aged 19 


years treated Avith injections of atoph- 
anyl. Infected teeth and tonsils AA'erc 
removed. Despite a Avhite eye Avith 
normal corrected Ausion, tuberculin in- 
jections Avere continued in the presence 
of a positive Mantoux reaction. 

F. M. Crage. 

Baez Allcnde, F. Aniridia. Anales 
Argentinos de Oft., 1943, v. 4, April- 
May-June, pp. 65-68. 

A six-year-old boy presented numer- 
ous congenital defects of the eyes and 
adnexa. The antecedents Avere normal. 
The cyebroAA''s met on the dorsum of 
the nose, the left palpebral fissure Avas 
narroAA'cr than the right, microcorneas 
Avith embryotoxon Avere present, there 
Avere small pigment spots on the lens 
capsule, and posterior cortical opaci- 
ties Avere seen. The irises Avere appar- 
cntl}’’ totally lacking and the zonular 
fibers AA'cre Ausible. The Ausion AA^as 1/10 
in each eye. (References.) 

Eugene M. Blake. 

Wurster, H. C. Sympathetic ophthal- 
mia. Jour. Indiana State Med. Assoc., 
1944, V. 37, March, pp. 130-135. 

Eight weeks after a perforating 
wound of the left eye and two opera- 
tions, sympathetic UA'^eltis developed in 
the right eye. The injured eye was then 
enucleated, but the right eye ultimately 
degenerated. A brief summary of the 
etiology, diagnosis, and treatment, 
culled from several current books and 
journals, follows. Charles A. Bahn. 

8 

GLAUCOMA AND OCULAR TENSION 

Harrington, D. O. A new impression 
tonometer. Trans. Bacific Coast Oto- 
Ophth. Soc., 1942, v. 27, pp. 145-149. 

. The author defines a tonometer as an 
instrument for measuring ocular im- 
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pressibility by depth of indentation 
produced with a given force over a 
constant area of the cornea. Noting 
that about fifty diflferent instruments 
have been devised for measuring intra- 
ocular pressure, he urges correlation 
and standardization of instruments and 
scales of pressure, based entirely on 
terms of actual intraocular pressure as 
suggested by Friedenwald. The writ- 
er’s new impression tonometer is said 
to meet the experimentally proved and 
accepted fundamental Schiotz specifi- 
cations. Lawrence G. Dunlap. 

Kronfeld, P. C. Indications for para- 
centesis of the anterior chamber. Jour. 
Indiana State Med. Assoc., 1944, v. 37, 
March, pp. 113-116. 

In glaucomas secondary to uveitis, 
except when associated with iris 
bombe, paracentesis is indicated after 
conservative methods have failed. It 
should not be done more than twice. In 
some progressive corneal ulcers, emp- 
tying of the anterior chamber causes 
the cornea to become less convex, fa- 
voring healing. By interfering with 
closure, the anterior chamber may be 
kept draining for three weeks. The 
same is true in some cases of nonsup- 
purative, nonnecrotizing, nonsyphilitic 
deep keratitis. In chronic uveitis with- 
out ciliary injection, paracentesis may 
favor healing by removing the blood- 
aqueous barrier. Paracentesis is of little 
or no value in narrow-angle glaucomas, 
in wide-angle glaucomas of the chronic 
simple type, or in glaucomas secondary 
to obstruction of retinal veins. Para- 
centesis may be performed with a 
hypodermic needle, a paracentesis 
knife, or a keratome. A slightly ragged 
incision favors longer drainage. Its ef- 
fect on intraocular tension is: (1) an 
initial drop, (2) a restoration, (3) the 
hypertensive phase, (4) the hypoten- 


sive phase. In nonglaucomatous e’ 
the canal of Schlemm is filled w 
blood after paracentesis until the int 
ocular tension reaches about 15 mm. 
mercury. Surgical removal of hyphe 
should be done only in cases of sev' 
ocular contusion with rapid hyperti 
sion. Charles A. Bahn 

9 

CRYSTALLINE LENS 

Carreas Duran, B. Heterophoria a 
surgical aphakia. Arch, de la Soc. C 
Hisp.-Amer., 1943, v. 2, Jan.-Feb., ] 
52-55. 

When cataract extraction has be 
delayed one or more years in the S' 
ond eye, the presence of diplopia oci 
sionally mars an otherwise happy 
suit. The heterotropia found in tl 
situation was latent in the individi 
before cataract extraction and becorr 
manifest as a result of prolonged inh 
ference with the fusion faculty by t 
poor vision of one eye. The author r 
vises that, when heterophoria is de: 
onstrated by the ordinary test duri 
the stage of incipiency, the interA 
between cataract extraction in the tA 
eyes be as short as possible. 

J. Wesley McKinney. 

Castro Basto, R. A. de. Extract! 
of cataract in its capsule. Med. Joi 
Australia, 1943, v. 2, Oct. 16, pp. 31 
315. 

The writer discusses extracapsul 
and intracapsular methods, Avith anal 
sis of 40 operations, 35 being total e 
tractions of which 31 were perform 
on Avomen. The visual results AA'ere 
follows: 6/5 in 2 cases, 6/6 in 17 cas< 
6/9 in 3 cases, 6/12 in 6 cases, '6/15 ai 
6/21 in 2 cases each, 6/24 and less in 
cases. Vitreous prolapse occurred in 
cases, iris prolapse in 2, detached ch 
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roid in one, intraocular hemorrhage in 
one. M. Lombardo, 

Gill, E, G., and Gressette, J, H. Re- 
cent advances in intracapsular cataract 
surgery. Virginia Med. Monthly, 1943, 
V. 70, Oct., p. 501. 

The authors state that the technique 
described has given them uniformly 
good results. The article is accompan- 
ied by six illustrations of the various 
steps in the technique. Using silk su- 
tures in the lid and under the superior 
rectus muscle, the eye speculum need 
not be used. This allows the surgeon 
to close the eye quickly without re- 
moving the sutures. The conjunctival 
flap is made and sutures placed before 
the keratome incision. The keratome 
incision is enlarged with scissors. Us- 
ing a central suture for traction the iris 
is brought clearly into view. Iridec- 
tomy can be done carefully and delib- 
erately, and the coloboma can be in- 
spected. By use of the traction suture 
the lens can be seen the moment it 
presents itself in the wound, and the 
Verhoeff capsule forceps can be placed 
accurately, the lens being grasped at 
the equator. In the author’s experience, 
astigmatism with this type of incision 
has been one fourth to one half less 
than with the Graefe-knife incision. 

Theodore M. Shapira. 

Neblett, H. C. Bilateral cataract 
from electrical shock? Southern Med. 
and Surg., 1944, v. 106, May, p. 12. (See 
Section 16, Injuries.) 

Reese, A. B. Congenital cataract and 
other anomalies following German 
measles in the mother. Amer. Jour. 
Ophth., 1944, V. 27, May, pp. 483-487. 
(References.) 

Robbins, B. H. Dinitrophenol cata- 
ract: production in an experimental 


animal. Jour, Pharmacol, and Exper. 
Therapeutics, 1944, v. 80, March, pp, 
264-267. 

Dinitrophenol produces cataracts in 
man and fowls, but not in rats, rabbits, 
guinea pigs, and dogs. After four to six 
hours, faint anterior cortical lens opaci- 
ties appear in chickens and ducks which 
have been on a diet containing 0.25 
percent 2:4 dinotrophcnol sodium. In 
24 hours, the opacities extend over the 
anterior lens, and somewhat later they 
involve the posterior portion. The nu- 
cleus is usually not involved. With 
lower concentrations, the opacities are 
delayed or absent. The earliest lens 
changes arc finely granular dots and 
vacuoles which later involve several 
lens fibers at different levels. Intra- 
muscular injection of riboflavin previ- 
ous to the administration of dinitrophe- 
nol does not alter the development of 
lens opacities. Other nitrophenols act 
similarly to the dinitro compounds. Di- 
nitrophenol opacities in fowls resemble^ 
histologically those similarly produced 
in man. Charles A. Bahn,- 

10 

RETINA AND VITREOUS 

Dienst, E., C., and Gartner, S. Patho- 
logic changes , m the eye associated 
with subacute bacterial endocarditis. 
Arch, of Ophth., 1944, v. 31, March, pp. 
198-206. 

Subacute bacterial endocarditis, is a 
complication of heart disease which is 
often brought to the attention of the 
ophthalmologist because of the strik- 
ing fundus picture. From the irregular 
vegetations on the edges of the valves, 
bacteria and emboli break off and enter ^ 
the blood stream. The eye is 'particu- 
larly vulnerable to their attack. 

The retinal lesions are characteristic. 
The retina often presents a cloudy apr 
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pearance, various types of hemorrhage, 
small white Roth-Litten spots, occa- 
sionally large retinal exudates, and 
sometimes papillitis and embolism of 
the central retinal artery: Peculiarly, 
there is little visual impairment in 
cases of papillitis, which fact the au- 
thor explains by saying that the proc- 
ess in these cases is mainly edema 
instead of cellular infiltration. 

In addition to the retinal lesions, 
there are usually many choroidal infil- 
trations. Furthermore, examination 
with the slitlamp may show small 
floating cells in the anterior chamber 
and fine keratitic precipitates. (5 case 
reports, 11 figures, references.) 

R. W. Danielson. 

Palomar, A. On juvenile recurrent 
hemorrhages in the vitreous. Arch, de 
la Soc. Oft. Hisp.-Amer., 1943, v. 2, 
Jan.-Feb., pp. 25-44. 

Six cases of this disease were pre- 
sented in detail. Two were associated 
with active pulmonary tuberculosis. In 
one a new hemorrhage followed a tu- 
berculin injection. One was thought to 
be due to focal infection of dental ori- 
gin. One was a proved case of Buerg- 
er’s thromboangiitis. In one no definite 
etiologic factor could be determined. 
The cases studied led the authors 
to the conclusions that tuberculous 
periphlebitis is the cause of recurrent 
retinal hemorrhages of the juvenile 
type (Eales’s disease) ; that an occa- 
sional case may be due to focal infec- 
tion although definite causal relation- 
ship cannot be shown ; and that throm- 
boangiitis obliterans is a rare cause of 
the condition. 

J. Wesley McKinney. 

Sellas Garriga, J. A case of angioma- 
tosis retinae. Arch, de la Soc. Oft. 
Hisp.-Amer., 1943, v. 2, Jan.-Feb., pp. 
18-24. (See Section 15, Tumors.) 


Spaeth, E. B. Traumatic liporrhagia 
retinalis (Verhoeff). Arch, of Ophth., 
1944, V. 31, March, pp. 191-197. 

In addition to providing a mono- 
graphic bibliography, the author aims 
in this article to obtain a more satis- 
factory explanation of the pathologic 
changes in the eye and to determine 
the mechanical basis of the retinal 
hemorrhages. Purtscher had originally 
postulated that the pathology was due 
to the forcing of cerebrospinal fluid 
under increased pressure through the 
perineural-perivaginal lymph spaces. 
The author takes up the arguments 
against this theory and then presents 
the case for the theorj’- that the condi- 
tion is primarily due to fat emboli from 
traumatized bone marrow. 

He feels that V erhoeff’s term, “lipor- 
rhagia retinalis traumatica,” should be 
adopted. The ophthalmoscopic picture, 
is characterized by somewhat general- 
ized diffusion of fat droplets in the 
fundus and by a generalized hemor- 
rhagic appearance in the retina or brain 
or both, due to factors other than the 
emboli themselves. There is probably 
a severe disturbance of the venous 
circulation in the retina,, brain, and 
brain stem. (One color plate, 2 case 
reports, bibliography.) 

R. W. Danielson. 

11 

OPTIC NERVE AND TOXIC 
AMBLYOPIAS 

Costi, C. Retrobulbar neuritis of hy-, 
pophyseal origin. Arch, de la Soc. Oft. 
Hisp.-Amer., 1943, v. 2, Jan.-Feb., pp. 
90-97. 

A case of pituitary tumor showed 
pressure signs in both optic nerves. 
Deep X-ray therapy caused shrinkage 
of the tumor and restoration of normal 
fields and vision. 

J. Wesley McKinney. 
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12 

VISUAL TRACTS AND CENTERS 

Adler, Alexandra. Disintegration 
and restoration of optic recognition in 
visual agnosia. Arch. Neurol, and 
Psych., 1944, v. 51, March, pp. 243-259. 

In the tragic fire which occurred in 
the Cocoanut Grove night club of Bos- 
ton, in 1942, a patient aged 22 years 
received slight skin burns. She had per- 
manent effects of carbon-monoxide poi- 
soning. Her inability to recognize the 
import of visual stimuli was apparently 
due to a bilateral lesion in the occipito- 
parietal cortex. The author describes 
in minute detail the patient’s basic con- 
dition and her clinical progress, and 
gives a resume of the pertinent litera- 
ture. The patient’s permanent vision 
(apparently uncorrected) was about 
20/70, and the visual fields were ap- 
proximately normal. At the end of a 
six-months observation period only 
parts of the whole were perceived and 
their collective relationships were not 
recognized. This caused inability to 
read, to copy letters and geometric fig- 
ures, or to recognize pictures. Writing 
was practically unimpaired. Preceding 
optic impressions superimposed them- 
selves on subsequent ones, interfering 
with proper perception and recogni- 
tion. Apparently, the different symp- 
toms of optic agnosia do not have sepa- 
rate localizing significance. Constant 
practice at building up new methods 
of visual recognition is the essence of 
treatment. Charles A. Bahn. 

Agatston, Howard. Ocular malinger- 
ing. Arch, of Ophth., 1944, v. 31, March, 
pp. 223-231. (See Section 1, General 
methods of diagnosis.) 

Costi, C. Retrobulbar neuritis of hy- 
pophyseal origin. Arch, de la Soc. Oft. 


Hisp.-Amer., 1943, v. 2, Jan.-Feb., pp. 
90-97. (Sec .Section 11, Optic nerve and 
toxic amblyopias.) 

D’Eramo, C. Traumatic, bilateral, 
hysterical amaurosis. Anales Argen- 
tines dc Oft.,, 1944,, V. 4., Jan.-Feb.- 
March, pp. 18-22. 

A 24-year-old laborer, covered by 
compensation insurance, received in 
the frontal region a blow of moderate 
severity. Fie complained of poor dis- 
tant vision, which soon progressed to 
complete / blindness. The fundi were 
normal and X rays of the skull were 
negative. After the patient had been 
assured that a painful injection in the 
temple would cure his blindness, a 
hypodermic of novocaine was given, 
and this was repeated twice, on suc- 
cessive days. On the fifth day of treat- . 
ment vision was 20/20. This was the 
second episode of hysterical blindness 
in the same patient within two years. 
Abstracts of similar cases are ap- 
pended, and a consideration of the 
mental processes of subjects of hysteria 
is offered. (Referenees.) 

Eugene M. Blake. 

Latorre Morasso, S. Chiasmatic syn- 
drome with oculomotor alterations. 
Arch, de la Soc. Oft. Hisp.-Amer., 1943, 
V. 2, Jan.-Feb., pp. 98-103. 

A case of pituitary tumor showed 
erosion of the posterior clinoids, par- 
tial paralysis of all the extraocular 
muscles on the right side, amaurosis 
of the right eye, partial temporal anop- 
sia in the left eye, and diabetes insipi- 
dus. J. W^esley McKinney. 

Mata Lopez, P., and Solis, J. Obser- 
vations in a case of pituitary adenoma. 
Arch, de la Spc. Oft. Hisp.-Amer., 1943, 
V. 2, Jan.-Feb., pp. 104-110. 

A case of presumed basophilic ade- 
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noma of the pituitary is reported and 
discussed. J. Wesley McKinne 3 ^ 

Raaf, John. The perimetric diagnosis 
of intracranial tumors. Trans. Pacific 
Coast Oto-Ophth. Soc., 1942, v. 27, pp. 
131-144. (See Section 1, General meth- 
ods of diagnosis.) 

Voisin, Jean. Bitemporal hemianop- 
sia in cranial fractures. Jour, de Chirur- 
gie', 1942, V. 58, Sept.-Dee., pp. 404-417. 

With the statement of an individual 
case recently observed, the author as- 
sociates a general discussion of the 
subject. Bitemporal hemianopsia in 
such cases is of great rarity, of debated 
prognosis, and of uncertain pathogene- 
sis. Bollack’s memoir in 1920 assembled 
17 cases, and Voisin has only been able 
to find forty cases in the literature. 

Cases of injury in which bitemporal 
hemianopsia might occur are often fa- 
tal and probably have often passed un- 
recognized, the importance of a study 
of the visual field being often over- 
looked. The X-ray examination often 
lacks precision as to" the nature of the 
fracture and its radiations. Voisin 
found indication of symmetry of the 
two visual fields, although sometimes 
with slight irregularities, in seven or 
eight out of the forty recorded cases. 
In 13 cases the field defect avoided the 
macular area, while in eight cases it 
involved the point of fixation. In four 
cases it reached the macular area on one 
side and spared the other macula. In one 
case there was a seeing island inside 
each of the otherwise blind temporal 
fields. The visual acuity was usually 
~ reduced on both sides. After the first 
few weeks, there was almost always a 
papillary atrophy, although two cases 
showed normal discs after two and four 
months respectively. 

The author is disposed to attribute 
to microscopic rupture of the fibers of- 


the chiasm the immediate hemianop- 
sias ; and to a traumatic optochiasmatic 
arachnoiditis the secondary hemianop- 
sias. 

The single new case described oc- 
curred in a woman of 29 years, who on 
August 28, 1940, attempted suicide by 
throwing herself from the second floor. 
When she recovered from the primary 
lethargy and became accessible to an 
eye examination, she showed bitem- 
poral heteronymous hemianopsia. The 
visual acuity of each eye with correc- 
tion was 4/10. There was crossed di- 
ploplia when the eyes were turned to 
the right, the optic discs had recovered 
from an earlier slight edema, and the 
Wernicke hemiopic reaction was posi- 
tive. (5 sets of fields.) W. H. Crisp. 

13 

EYEBALL AND ORBIT 

Fagin, I. D., Pagel, R. W., and Sand, 
H. H. Exophthalmic ophthalmoplegia. 
Amer. Jour. Ophth., 1944, v. 27, May, 
pp. 504-514. (4 illustrations.) 

Goetzman, A. C., and Friedman, R. 
Cavernous-sinus thrombosis with re- 
. covery. Amer. Jour. Ophth., 1944, v. 
27, May, pp. 523-524. 

Means, J. H. The nature of Graves’s 
disease with special reference to its 
ophthalmic component. Amer. Jour. 
Med. Sciences, 1944, v. 207, Jan., pp. 
1-19. 

The author presents an excellent 
view of the ocular signs and symptoms 
of Graves’s disease, stressing the rela- 
tion of the disease as a whole. The 
pathogenesis of the eye signs is dis- 
cussed in detail. He stresses the im- 
portance of the ophthalmic components 
of the disease in understanding the 
proper management of the condition. 

T. E. Sanders. 
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Moreu, A. Concerning a case of 
aneurysm of the internal carotid in the 
cavernous sinus of traumatic origin. 
Arch, de la Soc. Oft. Hisp.-Amer., 1943, 
V. 2, Jan.-Feb., pp. 111-119. 

A detailed case report with short dis- 
cussion. 

Poppen, J. L. Exophthalmos. Diag- 
nosis and surgical treatment of intract- 
able cases. Amer. Jour. Surg., 1944, 
V. 64, April, pp. 64-79. 

The most frequent causation of 43 
cases of bilateral and 44 of unilateral 
exophthalmos seen in the Lahey Clinic 
between 1933 and 1944 was : bilateral : 
thyroid disease 28, hypertension 5, 
brain tumor 4; unilateral: sphenoid- 
wing meningioma 11, cholesteatoma 3, 
osteoma 3. Decompression of the or- 
bital roof, basically as described by 
Naffziger, was successfully performed 
on 26 of 28 patients. The indication is 
exophthalmos with progressive visual 
changes in the cornea, fundus, or ocu- 
lar muscles after thyroid operation. 
Exophthalmos may not develop pro- 
portionately to the thyroid disturb- 
ance, and it may recede very slowly 
after operation. The Hertel exophthal- 
mometer was used and was considered 
of marked value. Extraocular paresis 
was frequent, and often did not entirely 
disappear after operation. In avoiding 
orbital decompression, thyroid medica- 
tion, Lugol’s solution, and bilateral cer- 
vical sympathectomy were of no value. 
The quantity and quality of brawny 
orbital infiltration were considered im- 
portant in the prognosis and advisabil- 
ity of orbital decompression. This in- 
formation is judged by the resistance 
of the eyeball against the orbital tissues 
upon pressure through the lids. The 
operation performed in the unilateral 
cases is not described in this contribu- 
tion, having been presented in another 


article. Conservative methods are not 
justified when the safety of the eye- 
ball is questionable. 

Charles A. Balm. 

Puga, Ru 3 ^ Restoration of the in- 
ferior fornix by freeing the lid. Arch, 
de la Soc. Oft. Plisp.-Amcr., 1943, v. 2, 
Jan.-Feb., pp. 85-89. 

A method is presented for restoring 
an inferior fornix capable of holding a 
prdthesis following scar contraction 
subsequent to enucleation. In order to 
disturb the scar tissue as little as pos- 
sible and thus avoid further contrac- 
tion, an incision is made on the pos- 
terior surface of the lid 1 mm. from 
the border, from one end of the lid to 
the other. The incision is made through 
the tarsus and is carried down its ex- 
ternal aspect and beyond to the orbital 
rim. The cut edge of the tarsus is 
brought down to the orbital rim and 
anchored in this position by doubly- 
armed sutures passed through the lid 
and tied on the skin surface. The pos- 
terior surface of the lid is then covered 
with buccal mucous membrane. Good 
results are reported in two cases. 

J. Wesley McKinney. 

Soley, M. H. Exophthalmos in dis- 
eases of the thyroid. California and 
Western Med., 1944, v. 60, Feb., p. 64. 

Exophthalmos in thyroid disease is 
discussed. Using the Hertel exophthal- 
mometer, exophthalmos before and 
after treatment was measured in 332 
thyroid patients. The greatest exoph- 
thalmos was produced by toxic diffuse 
goiters; toxic nodulars were next, and , 
the nontoxic nodulars produced no 
exophthalmos. 

After treatment, 40 percent of those 
with toxic diffuse or toxic nodular 
goiters showed progression of exoph- 
thalmos following subtotal thyroidec- 
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tomy, while only 13 percent of those 
treated by X ray showed ^progression. 
Only a very few had any regression 
following therapy of any type. It is 
suggested that 5 to 7 grams of thyroid 
tissue be left in situ when thyroidec- 
tomy is performed on a patient with 
tendency to exophthalmos, instead of 
the usual 3 to 4 grams. 

Robert N. Shaffer. 

Thornhill, E. H., and Anderson, B. 
Extradural diploic epidermoids produc- 
ing unilateral exophthalmos. Amer. 
Jour. Ophth., 1944, v. 27, May, pp. 477- 
483. (3 illustrations, references.) 

14 

EYELIDS AND LACRIMAL APPARATUS 

-Ellis, O. H. A combined ptosis oper- 
ation. Trans. Pacific Coast Oto-Ophth. 
Soc., 1942, V. 27, pp. 159-166. 

The author presents a combined pro- 
cedure for correction of ptosis, based 
chiefly on the Motais operation, which 
utilizes a strip of the superior rectus 
tendon when that muscle has normal 
action. He recalls Jameson’s statement 
that as much as one half of the superior 
rectus muscle may be used without 
endangering its function. The tech- 
nique is detailed. This operation, like 
the Dickey operation, is simpler than 
the original Motais. 

Lawrence G. Dunlap. 

Mata Lopez, P. Two cases of my- 
cotic blepharitis due to Trichoph}rton. 
Arch, de la Soc. Oft. Hisp.-Amer., 1943, 
V. 2, Jan.-Feb., pp. 62-67. 

Two cases of long standing blephari- 
tis were shown by culture to be due to 
Trichophyton cerebris. Saboureaud-s 
medium was used for the culture. It 
was thought that the infection had 
been acquired from a domestic animal. 


Tincture of iodine painted on the lid 
margins is specific for the infection. 
The possibility of trichophyton infec- 
tion should be kept in mind in those 
cases of blepharitis which do not re- 
spond to the usual treatment. 

J. Wesley McKinney. 

Zeno, Lelio. Hypertelorism associ- 
ated with median nasal fissure. Anales 
Argentines de Oft., 1944, v. 4, Jan.- 
Feb.-March, pp. 3-5. 

After discussing the occurrence and 
development of bifid nose and’ the oc- 
casional association of hypertelorism 
with this defect the author describes a 
case in a young girl. To correct the 
depression in the nose a piece of vi- 
talium was inserted under the skin. 
This also corrected the incidental epi- 
canthus and made the wide separation 
of the eyes less apparent. (2 illustra- 
tions, references.) Eugene M. Blake. 

15 

TUMORS 

Davis, W. T., Sheppard, E., and Ro- 
mejko, W. J. Leiomyoma of the iris. 
Amer. Jour. Ophth., 1944, v. 27, May, 
pp. 467-469. (2 color plates, references.) 

Flick, J. J. Tumor of the lacrimal 
gland. Amer. Jour. Ophth., 1944, v. 27, 
April, pp, 362-368, (5 figures, refer- 
ences.) 

lies, A. E., and Short, A. R. Orbital 
tumors. Brit. Jour. Surg., 1943, v. 31, 
Oct., pp. 147-150. 

The 14 orbital tumors reported in- 
clude four hemangiomata, three cysts, 
two sarcomas, one carcinoma, one 
mixed lacrimal tumor, one diffuse li- 
poma, one tuberculous encysted ab- 
scess, and one of unknown pathology. 
The youngest patient was 18 and the 
oldest 70 years of age. Very interesting 
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were the hemangiomata. Their nature 
was indicated by a nevoid condition of 
the lids, the tumor presenting itself 
as a firm, red, roundish encapsulated 
mass. Removal by the Kronlein method 
of such a tumor affecting a patient 70 
years old is described in detail. Of the 
cysts one was a dermoid, another a 
mucocele of the frontal sinus which had 
eroded the bony wall. 

Of the malignant tumors, an encap- 
sulated sarcoma recurred in the parotid 
.region, a lymphosarcoma had shown 
no recurrence six months later, and a 
carcinoma of the lacrimal gland which 
had been treated with radium a few 
days after its partial removal had 
shown no recurrence five years later. 
None of the cases showed intracranial 
extension, and in twelve cases a Kron- 
lein operation was performed. Ocular 
paralyses manifested themselves after 
the operation in several cases. The au- 
thors found the Kronlein method of 
approach quite satisfactory. In their 
opinion intraorbital tumors which are 
located in the outer and lower sections 
of the orbit are well exposed by the 
Kronlein method, as are also the tu- 
mors within the muscle cone. (2 fig- 
ures.) Melchiore Lombardo. 

Reca, A. B. Tumor of the optic 
nervehead. Anales Argentines de Oft., 
1943, V. 4, April-May-June, pp. 57-62. - 

A 26-year-old man complained of re- 
duced vision and of a yellowish dis- 
coloration of objects, which later ap- 
peared smaller than, normal. The left 
eye only was affected and the duration 
was from one to 1)4 years. A reddish 
rnass covered the site of, and extended 
2 to 3 disc diameters beyond, the optic 
disc. General and special examinations 
revealed no cause for the mass. The 
actual' diagnosis and development of 
the case are not stated. There follows 


a discussion of tumors of the optic 
nervehead. Eugene M. Blake. 

Reeves, R. J. X-ray and radium 
therapy in lesions about the eye. North 
Carolina Med. Jour., 1944, v. 5, March, 
pp. 85-87. (See Section 2, Therapeutics 
and operations.) 

Sellas Garriga, J. A case of angio- 
matosis retinae. Arch, de la Soc. Oft. 
Hisp.-Amer., 1943, v. 2, Jan.-Feb., pp. 
18-24. 

A 17-year-old boy first presented 
himself in 1923, having casually no- 
ticed the day before that his left eye 
was blind. He was found to have a 
total detachment of the retina which 
was attributed to trauma. He returned 
two years later with impairment of 
vision in the other eye. Down and out 
was seen a yellowish-red retinal tumor 
to which ran an enormously dilated 
inferotemporal vein and artery. Edema 
surrounded the tumor and the dilated 
vessels. A diagnosis of Hippel-Lindau 
disease was made. The family history 
was irrelevant. Complete phyical ex- 
amination was negative. Deep X-ray 
therapy was instituted, and resulted in 
disappearance of edema and attenua- 
tion of the lesion. Vision of 1/6 was 
maintained for two years without prog- 
ress of the lesion. In 1927 tumors de- 
veloped along the superior nasal ves- 
sels. This time deep "X-ray therapy did 
not benefit. In 1929 other tumors were 
noted and the eye gradually became 
blind. In 1932 scleral staphylomas ap- 
peared in both eyes, coincidentally with 
attacks of hypertension. The man died 
in 1937 at the age of 31 years, with, 
massive intestinal hemorrhages which, 
it was supposed, were due to telangi- 
ectases in the intestinal mucosa. The 
author suggests that this case sup- • 
ports the theory that angiomatosis 
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retinae and Coats’s disease' fall within 
Osler^s syndrome of hereditary hemor- 
rhagic angiomatosis. 

J. A¥esley McKinney. 

Tice, G. M., and Curran, E. J. Treat- 
ment of retinoblastoma ; radiation 
therapy supplementing surgical treat- 
ment. Radiology, 1944, v. 42, Jan., p. 20. 

Retinoblastoma is second in fre- 
quency of the malignant neoplasms of 
the eye. The treatment, as in the case 
of any malignant tumor, aims to pre- 
serve life. The tendency to metasta- 
size is not great. When the condition is 
bilateral, one is met with the alterna- 
tive of (1) saving sight in one eye 
by destroying the tumor or (2) remov- 
ing the other eye or removing both 
eyes. In some few cases either treat- 
ment is employed to make the last days 
of life more comfortable. 

In unilateral cases a large percentage 
of cures is obtainable by enucleation 
with a long optic-nerve excision. Ex- 
tension into the optic nerve or orbit 
cannot be foretold at the time of enu- 
cleation. Therefore one cannot be cer- 
tain that metastasis does not exist. 

The ophthalmoscope and the X ray, 
showing a characteristic picture when 
calcification has taken place, are the 
means of diagnosis. 

Meningitis following intraorbital in- 
strumentation may occur. From Mar- 
tin and Reese’s discussion of compli- 
cations after X-ray therapy the follow- 
ing can be listed : corneal and conjunc- 
tival keratinization, glaucoma, cataract, 
and atrophy of the globe. Any of these 
could occur from the authors’ method 
of radium therapy. 

After presenting twenty cases with 
tabulated results, the authors advocate 
radiation therapy as supplemental to 
removal of the eye. Regardless of the 


pathologic report, a logical procedure 
is to plant radium adjacent to the 
optic-nerve stump at the time of enu- 
cleation. Radiation therapy of the re- 
maining eye has resulted in some vis- 
ual preservation and a cure of the 
disease. 

Because of the demonstrable sensi- 
tivity of retinoblastoma, an early tu- 
mor may be treated and cured by 
large doses of radiation alone. 

Francis M. Crage. 

16 

INJURIES 

Casanovas, J. Radiography of locali- 
zation with radiopaque substance at 
the limbus. Arch, de la Soc. Oft. Hisp- 
Amer., 1943, v. 2, Jan. -Feb., pp. 120- 
124. 

A silver ring 11 cm. in diameter and 
0.5 mm. in thickness is fastened to the 
limbus by means of a fine two-pronged 
hook at each end of the horizontal di- 
ameter of the ring. Anteroposterior and 
lateral X rays are taken, localizing the 
foreign body in relation to the limbal 
ring. In order to obtain a measured 
localization, two circles are drawn one 
within the other, the smaller 11 mm. in 
diameter representing the ring on the 
limbus and the larger 24 mm. in di- 
ameter representing the circumference 
of the eyeball. The position of the 
foreign body is seen in the frontal 
X-ray plate as indicated on a diagram, 
where a circle 11 mm. in diameter repre- 
sents the ring on the limbus and a circle 
24 mm. in diameter represents the cir- 
cumference of the eyeball. For the lat- 
eral view an 1 1-mm. vertical line is 
drawn, the ends of which coincide with 
the circumference of a 24-mm. circle. 
Taken together these two diagrams 
give an accurate localization of the 
foreign body. J. Wesley McKinney. 



792 


ABSTRACTS 


Chavira, R. A. Treatment of injuries 
of the anterior segment of the globe. 
Anales de la Soc. Mexicana de Oft,, 
etc., 1942, V, 17, Nov.-Dee., pp. 181-203. 

The article describes in detail the 
treatment of penetrating wounds of the 
anterior part of the eye as practiced 
by the author. It is not adapted for ab- 
stracting and must be read in the orig- 
inal. Eugene M. Blake. 

Cross, A. G., and Ball, J, Subconjunc- 
tival hemorrhage caused by aerobatic 
flying. Lancet, 1943, v. 245, Dec. 18, 
p. 766. 

The authors describe the case of an 
aircraft pilot whose plane executed an 
inverted spin ; that is, the airplane fell, 
nose down, with the tail describing a 
circle, and the pilot on the outside of 
the circle. His vision was blurred, eyes 
felt “as if they were ready to pop.” 
On landing, he had diplopia, pain on 
ocular movements, pain back of the left 
eye, and subconjunctival hemorrhage. 
After one week, vision was normal and 
diplopia had disappeared. The subcon- 
junctival hemorrhage- disappeared by 
the fifteenth day. 

The symptoms were explained on the 
basis of orbital hemoiThage, due to the 
forcing of blood to the head by the 
centrifugal action of the falling plane. 
The opposite condition, “blacking out,” 
may occur in a zoom when the blood 
is sucked away from the head. 

Benjamin Milder. 

Dansey-Browning, G. C. The value 
of ophthalmic treatment in the field. 
Brit. Jour. Ophth., 1944, v. 28, Feb., 
' pp. 87-98. 

Five hundred and fourteen ophthal- 
mic battle casualties, treated in a mo- 
bile ophthalmic unit during the Libyan 
campaign, are analyzed. An average of 
36 hours elapsed between the time of 


the initial wound and the preliminary 
examination. After application of a 
dressing at the regimental aid post, the 
only treatment received during this 
time was the oral administration of 
sulfonamides. 

Although operative interference was 
confined to the absolute minimum, 
some 200 “major” operations had to 
be performed. There were 67 cases of 
intraocular foreign body. Because of 
prolapse of the iris, 21 of these were 
operated in the field. The sclera was 
sutured in 9 cases and simple con- 
junctival flaps were made for 7 other 
wounds. Five cases developed panoph- 
thalmitis and 13 showed a cyclitis at 
the end of the first month. Seventeen 
globes were enucleated. 

Among the 22 cases of intraorbital 
foreign body with perforation of the 
globe were five cases with traumatic 
cataract. Two cases were subsequently 
reported to have retinal detachment 
and in one the vitreous was filled with 
hemorrhage. One case developed reti- 
nitis proliferans. Two eyes were enu- 
cleated. In 31 cases of nonpenetrating 
intraorbital foreign body the main 
damage was caused by concussion. 
There were four cases of optic atrophy. 
Five had lid injuries, and there were 
two cases of orbital cellulitis which 
resolved under oral sulfonam'ide ther- 
apy. There were 12 cases of hemor- 
rhage into the vitreous. 

Out of 192 cases of conjunctival, 
scleral and corneal foreign body, only 
one developed a hypopyon ulcer. One 
case with a scleral foreign body devel- 
oped a pyocyaneus abscess which re- 
solved quickly and without ill effects. 

There were 87 disorganized globes. 
No cases of sympathetic ophthalmitis 
have been reported from this series. 
Compared with Wiirdemann’s figures 
of casualties in 1916, where out of 2,000 
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ophthalmic casualties only 698 eyes 
were retained, the total of 114 eyes lost 
- in this series of 514 indicates that the 
modern policy' of treatment in the field 
has not had adverse end-results. (2 fig- 
ures, references.) 

Edna M. Reynolds. 

Gillette, D. F. A new aid in removal 
of foreign bodies of the cornea. Arch, 
of Ophth., 1944, V. 31, Feb., pp. 129- 
133-; also Trans. Amer. Ophth. Soc., 
1943, V. 41. 

The author advocates the application 
of a silver-nitrate solution to foreign 
bodies of the cornea as an aid in their 
removal. After anesthetizing the eye 
with tetracaine, the foreign body is 
touched with a 1- or 3-percent solution 
. of silver nitrate on a small cotton ap- 
plicator. This produces a faint, gray 
swelling of the superficial epithelium, 
which elevates the foreign body 
slightly above the level of the sur- 
' rounding cornea. It is then often pos- 
sible to remove the foreign body with 
the end of a sharp toothpick. If the 
foreign body has been in the eye for 
some time a dull cystotome is recom- 
mended instead of a toothpick. The use 
of silver nitrate is not recommended in 
cases in which Bowman’s membrane 
has been injured. 

Experimental work on the rabbit 
cornea demonstrates that the intact 
epithelium undergoes little change after 
the use of silver nitrate. Application 
of silver nitrate to the abraded cornea 
produces superficial epithelial necrosis. 
. Graphic representation of the location 
of foreign bodies on the cornea indi- 
cates that most of them occur, in an 
area corresponding to the interpalpe- 
bral space when the patient is looking 
down. The' earlier a corneal foreign 
body is removed the simpler is the re- 
moval and the shorter the period of 


disability. (5 figures, 4 -tables, bibliog- 
raphy.) John C. Long. 

Hurtault, J., and Garcia Querol, A. 
Displacement of intraocular foreign 
body. Arch, de Oft. de Buenos Aires, 
1942, V. 17, July, p. 417. 

A magnetic foreign body lodged in 
the retina near the macula. In view of 
the technical difficulties involved, the 
authors displaced the foreign body to 
the equator of the eye with the mag- 
net, whence it was extracted without 
complication. The possibility of chang- 
ing the surgically unfavorable location 
of an intraocular foreign body in many 
cases is pointed out. 

Plinio Montalvan. 

Kazdan, L. The use of a contact lens 
to improve vision in a seriously in- 
jured eye. The Canadian Med. Assoc. 
Jour., 1944, V. 40, Feb., p. 157. (See 
Section 3, Physiologic optics, refrac- 
tion, and color vision.) 

Leoz Ortin, G. Ocular hemosiderosis. 
Arch, de la Soc. Oft. Hisp.-Amer., 1943, 
V. 2, Jan.-Feb., pp. 45-51. 

This is a discussion of blood staining 
of the cornea and other ocular tissues, 
associated with hemophthalmos result- 
ing from contusion of the eyeball. The 
typical appearance of the cornea, the 
course of the condition, the differential 
diagnosis from dislocated lens, and the 
pathology are reviewd. If the cornea 
is observed with the slitlamp in the 
initial phases of infiltration, a contu- 
sive separation of the endothelium may 
be seen, together with folds and almost 
always radial tears in Descemet’s mem- 
brane. It is probable that endothelial 
separation and tears in Descemet’s 
membrane account for the blood stain- 
,ing seen in hyphemia resulting from 
contusions. The visual outcome in all 
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cases has been ])oor even though the 
cornea finally became entirely clear. 
This is attributed to the effects of 
blood staining of other ocular tissues 
as well as to the effects of the trauma 
itself. J. Wesley McKinney. 

Matthews, J. L. Ophthalmic injuries 
of war. War Medicine, 1943, v. 4, Sept., 
p. 247. 

The author cites the fact that oph- 
thalmic injuries composed 5 to 8 per- 
cent of the wounds in the first World 
War as evidence of the importance of 
a general appreciation of the problems 
connected with such injuries. 

Traumatic injuries: Bomb blasts 
have caused intraocular and retrobul- 
bar hemorrhage, choroidal rupture, and 
even destruction of an eye. The man- 
agement of corneal and conjunctival 
foreign bodies in war casualties does 
not differ from that in industrial prac- 
tice, but the intraocular foreign bodies 
present greater problems since many 
are nonmagnetic (aluminum-magne- 
sium, plastic glass). Orbital fractures 
and lacerations of the orbital contents 
are caused by shell and bomb frag- 
ments and by flying debris. Among 
other conditions seen, the author men- 
tions spastic entropion due to irrita- 
tion of the infraorbital nerve, and 
enophthalmos due to orbital fractures. 
Military experience suggests the policy 
of anesthetizing an injured eye, flush- 
ing with boric acid, and applying a 
fairly firm dressing before evacuation 
of a casualty for specialized ophthalmic 
care. Other suggestions include the use 
of human hair in corneal lacerations, 
and careful removal of all bits of uveal 
tissue from the orbit in the case of a 
completely disorganized eye. 

Thermal burns: Burns have caused 
a- greater percentage of casualties in 
this war than in the last. In ocular 


burns, the lids arc the most frequently 
and most severely affected. First-aid 
treatment, in most cases, must be di- 
rected against shock, and the burned 
areas covered with vaseline gauze, or 
other nondisfiguring dressings. Con- 
junctival and corneal burns are treated 
with irrigation, flaps over burned 
areas of cornea, free use of lubricants, 
and prevention of symblepharon. Such 
burns have been treated with hydro- 
sulphosol, a strong reducing agent Avith 
antiseptic and epithelial stimulating 
properties. Important in treatment of 
the lids is rcmOA'al of all oils or greases 
and careful washing. Many treatments 
are suggested for facial burns. Among 
them are gentian A'iolet, Avith or AA'ith- 
out sih'er nitrate; sulfathiazole oint- 
ment (20 percent) in petrolatum- 
oxycholesterol. 

Chemical burns are classified on the 
basis of the physiologic action of the 
offending agent: (1) Lung irritants 
(phosgene, chlorine) produce A'arying 
degrees of conjunctival irritation. (2) 
Vesicants (mustard gas, IcAvisite) pro- 
duce irritation of lids and conjunctiva 
in milder cases, marked chemosis and 
superficial punctate keratitis. Charac- 
teristically there is delay of two to six 
hours from time of exposure to the on- 
set of the symptoms ; there is intense 
blepharospasm. In severe cases, there is 
corneal vascularization during healing, 
and there may be recurrences after 
many years. (3) Lacrimators (tear gas) 
produce transient ocular irritation, as 
do (4) irritant smokes (Adamsite). (5) 
Screening smokes cause no ocular 
damage, but contact with Avhite phos- 
phorus or (6) incendiary agents Avill 
cause circumscribed burns. Treatment 
is discussed. Benjamin Milder. 

Minsky, Henry. Transcleral removal 
of intraocular foreign bodies with the 
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aid of the -Berman locator. Arch, of 
Ophth., 1944, V. 31, March, pp. 207- 
210 . 

When the anterior approach for the 
removal of an intraocular steel splinter 
proved unsuccessful after three at- 
tempts, it occurred to the author that 
the posterior route might be rendered 
less hazardous by use of the instru- 
ment which was so effective at Pearl 
Harbor in the hands of Moorehead. 
The idea of utilizing magnetism to lo- 
cate steel in the body has been pro- 
posed many times. The development 
of Berman’s locator has made its use 
more practical. 

The locator contains a diagnostic 
rod having the equivalent of two trans- 
formers — one in the handle and the 
other at the tip. In series the primary 
coils are connected to the alternat- 
ing current, and the secondary coils 
through an amplifying unit to a volt- 
meter. An alternating current sent 
through the primary coils induces a sec- 
ondary current. When the coil in the tip 
of the rod approaches magnetic metal a 
difference in potential takes place in the 
secondary circuit. The amount of the 
current, shown by deflection of the 
needle in the voltmeter, varies with 
the size and distance of the metallic 
particle. At the greatest point of de- 
flection the tip of the locator is im- 
mediately over the foreign body. 

The handling of an illustrative case 
is described in detail. The operative 
technique consists of a scleral flap in 
- the region of greatest deflection by the 
locator, which has been marked with a 
silk intrascleral suture. A barrage of 
seven microcautery punctures is made 
around the flap with the Kronfeld 
needle. The needle is also used to cau- 
terize lightly the exposed sclera and 
underlying retina in order to prevent 
subsequent retinal detachment. The 


foreign body is then allowed to cut its 
way through the choroid and retina 
under the pull of the magnet. The 
author agrees with Spaeth in deprecat- 
ing the introduction of magnet points 
or magnetized instruments into the 
vitreous. 

If roentgenographic localization is 
impossible or not immediately avail- 
able, much time is saved by using the 
locator at once. In cases in which the 
differential diagnosis between a foreign 
body inside the eye and one just out- 
side the sclera is difficult, the problem 
may easily be resolved by the locator 
once Tenon’s capsule is opened. (9 
diagrams, references, discussion.) 

' R. W. Danielson. 

Neblett, H. C. Bilateral cataract 
from electrical shock? Southern Med. 
and Surg., 1944, v. 106, Jan., p. 12. 

This paper reports the case of a 
thirty-year-old male whose forehead 
came into contact with a wire carrying 
11,000 volts. The author, seeing the 
patient three months after the accident 
because of decreasing vision in the 
right eye, noted fine dust-like opacities 
on the anterior surface of each lens. 
There were no other pathologic find- 
ings. Corrected vision Avas : right eye 
20/30; left eye 20/20. Within ten 
months, both lenses were opaque, pre- 
senting a “hammered silver” appear- 
ance, with a stellate gray opacity ly- 
ing on the anterior capsule of each lens. 
In each eye a combined intracapsular 
lens extraction Avas performed, with 
the stellate opacity remaining in the 
anterior chamber of the right eye. Final 
corrected Ausion Avas 20/20 and Jaeger 
1 in each eye. 

The author believes that, although 
no definite etiology can be assigned to 
a cataract of suspected traumatic origin 
Avithout haAung information regarding 
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the status of the eyes immediately prior 
to the accident, nevertheless the early 
appearance of the lens opacities and 
the history make it quite likely that 
the case reported represents electrical- 
shock cataract. Opposed to this diag- 
nosis are the facts that electrical cata- 
racts are usually not progressive, and 
that they are frequently accompanied 
by foveal degeneration and optic atro- 
phy. Benjamin Milder. 

Schorstein, Joseph. Gunshot wounds 
of the fronto-orbital region. Lancet, 
1944, V. 246, Jan. 8, p. 44. 

This paper reports ten cases of gun- 
shot wounds involving orbit and fron- 
tal lobe of the brain, eight of which 
were operated upon by the author. 
Three of the patients were treated by 
removal of the destroyed brain tissue 
and bone fragments, followed by prim- 
ary closure of the dural tears with 
fascia lata grafts, sewed in place. Two 
of the three recovered, the one death 
being due to pulmonary collapse. Four 
cases were treated by sprinkling the 
brain cavity with sulfanilamide powder 
and packing with soft paraffin-gauze 
packs. There were no fatalities. One 
case was treated with dural closure and 
extradural packs. There is no detailed 
description of the handling of the or- 
bital tissues, or the involved eye, be- 
yond the debridement of the area. 

Benjamin’ Milder. 

Smith, H. E. Actinic macular retinal 
pigment degeneration. U. S. Naval 
Med. Bull., 1944, v. 42, March, p. 675. 

On a South Pacific tropical island, 
150 patients, with identical complaints 
and a characteristic ophthalmological 
picture, were examined. Each patient 
noted, after 4 to 8 months in the trop- 
ics, some blurring of vision, near and 
distance ; and, in some instances, as- 


(hcnopic symptoms. These patients 
showed corrected vision of from 20/20 
minus to 20/30 (although they had 
been listed as 20/20 on their health 
records), and the acuity was lessened 
by using a pinhole disc. The macula in 
each case showed either (1) most fre- 
quently, sharply defined granular pig- 
ment distribution, or (2) increased pig- 
mented tissue arranged radially; or (3) 
least often, a proliferated mottled pig- 
ment disturbance. The area involved 
was one half disc diameter, there was 
slight macular edema, and the foveal 
reflex had a dispersed, honeycombed 
appearance. 

In each case, the patient had been 
doing outdoor work and had noPworn 
colored glasses (most patients wore no 
glasses). The condition was not noted 
among “indoor” workers. 

Benjamin Milder. 

Trexler, C. W. "War-induced eye in- 
juries. U. S. Naval Med. Bull., 1944, v. 
42, Jan., p. 124. 

For the benefit of the Navy physi-. 
cian not speciall}’’ trained in ophthal- 
mology, the author gives a comprehen- 
sive outline of the commoner types of 
eye injury and their emergency treat- 
ment. ;R. Grunfeld.- 

Wakeley, Cecil, and others. Discus- 
sion on burns of the eyelids and con- 
junctiva. Proc. Royal Soc. Med., 1943, 
v. 37, Nov., p. 29. 

The experiences of several surgeons 
with various types of war burn are re- 
ported and discussed. Findings of par- 
ticular interest are: the abolition of., 
picric-acid treatment, the lack of suc- 
cess of tannic-acid treatment, use of a 
cellulose-acetate mask which reduced 
the incidence of burns, saline dressings, 
some deaths which may have been 
caused by poorly supervised use of siil- 
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fonamides, and successful use of peni- 
cillin. Prevention of infection, preven- 
tion of fluid loss to lessen shock, 
contact lenses to prevent symblepha- 
ron, the use of only mild coagulants, and 
early skin grafting are strongly empha- 
sized. Francis M. Crage. 

17 

SYSTEMIC DISEASES AND PARASITES 

Bugnone, Enrique. Vitamin A, hem- 
eralopia, and the biophthalmometer. 
Anales Argentines de Oft., 1944, v. 4, 
Jan.-Feb.-March, pp. 6-17. (See Sec- 
tion 1, General methods of diagnosis.) 

Dienst, E. C., and Gartner, S. Path- 
ologic changes in the eye associated 
with subacute bacterial endocarditis. 
Arch, of Ophth., 1944, v. 31, March, 
pp. 198-206. (See Section 10, Retina 
and vitreous.) 

Izzet Bilger. Significance of vitamins 
in ophthalmology. Goz Klinigi, 1943, 
V. 1, Sept., p. 43. 

A survey of the'literature. 

Kutscher, M. Changes in optic func- 
tion and ophthalmoscopic picture in 
four patients of the eunuchoid skeletal 
type who were treated with orchic ex- 
tract. Arch. Internal Med., 1943, v. 72, 
Oct., pp. 461-470. 

Four patients of the above type were 
found to have decreased visual acuity, 
diminished amplitude of accommoda- 
tion, contraction of the visual fields 
with some color defect, and changes in 
the eye grounds ranging- from hyper- 
emia and postneuritic signs to complete 
decoloration of the nerve heads. After 
treatment with injections of an orchic 
extract, all of the above findings 
showed marked improvement as well 
as a subjective improvement with a 


feeling of well-being and loss of fa- 
tigue. T. E. Sanders. 

Pino, R. H., and Hultin, G. L. Treat- 
ment of asthenopia nonpathologic and 
nonrefractive in origin. Amer. Jour. 
Ophth., 1944, V. 27, May, pp. 520-523. 

Poyales, Urena. Contribution to the 
study of central scotoma due to avita- 
minosis, or contribution to the study of 
carential (vitamin deficiency) central 
scotoma. Arch, de la Soc. Oft. Hisp.- 
Amer., 1942, v. 1, Nov.-Dee., pp. 561- 
567. (See Section 12, Visual tracts and 
centers.) 

Reese, A. B. Congenital cataract and 
other anomalies following German 
measles in the mother. Amer. Jour. 
Ophth., 1944, V. 27, May, pp. 483-487. 
(References.) 

Soria Escudera, M. Conjunctival 
euliasis. Arch, de la Soc. Oft. Hisp.- 
Amer., 1943, v. 2, Jan.-Feb., pp'. 72-76. 

The author prefers this term to the 
commonly used “myiasis.” Two cases 
are reported in which the larvae were 
deposited by a fly which was noticed to 
pass close to the eye. Severe pain oc- 
curred immediately and the eye rapid- 
ly became red. Under cocaine the lar- 
vae were removed : they were found to 
be Oestrus ovis. 

J. Wesley McKinney. 

18 

HYGIENE, SOCIOLOGY, EDUCATION, 
AND HISTORY 

Bahn, C. A. Ophthalmic require- 
ments of the military services. Arch, of 
Ophth., 1944, V. 31, Feb., pp. 160-161. 

This is a statement of changes made 
in ophthalmic requirements for the 
various branches of military services 
from February 1, 1943, to January 1, 
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1944. The requirements are not listed 
in full, only the' sections involving 
change being quoted. 

John C. Long. 

Burke, F. S. The blind in Canada. 
Canadian Jour. Public Health, 1943, v. 
34, Aug., p. 347. 

The article treats of the causes of 
blindness, the number of blind people, 
and their employability, with the addi- 
tion of various statistical tables. Blind 
pension is discussed. 

Francis M. Crage. 

Glover, L. P., and Brewer, W. R. 
An ophthalmologic review of more 
than twenty thousand men at the Al- 
toona Induction Center. Amer. Jour. 
Ophth., 1944, V. 27, April, pp. 346-348. 
(One table.) 

Hayes, S. P. New methods of testing 
the school achievement of blind pupils. 
Outlook for the Blind, 1943, v. 37, Dec., 
p. 277. 

Due to slowness of Braille reading, 
the standard achievement tests are not 
fully adaptable to testing the blind pu- 
pil without some modification. Several 
changes and omissions are necessary 
to provide for the special needs of the 
blind. Such is, for instance, the modi- 
fied oral test. The tester reads the ques- 
tion and the pupils read the alternative 
answers in Braille, then the questions 
are read aloud a second time and the 
pupil marks with a pencil the answer 
he prefers. The matching test, which 
requires a rapid glancing to and fro, is 
replaced by the multiple-choice test. 
The pupil has belore him a set of five 
dots for each question. The tester reads 
the questions and the alternative an- 
swers several times aloud, and the pu- 
pil is then supposed to draw a line 


through the dot in the row which cor- ' 
responds to dhe best answer. For ex- 
ample, if the best answer is the fifth 
word, the pupil draws a line through 
the fifth dot. R. Grunfeld. 

Irwin, R. B. Why rehabilitation of 
the blind is a function of a special 
agency for the blind. Outlook for the 
Blind, 1943, v. 37, Dec., p. 275. 

The author sets forth the reasons 
why it is necessary for the vocational 
rehabilitation of the blind to be carried 
out by special agencies, as provided by 
the Barden-La Follette bill recently 
enacted into federal law. 

The various state agencies, the De- 
partment of Welfare, the Department 
of Education, and so on, have neither 
the special knowledge, available time, 
nor the equipment necessary for voca- 
tional rehabilitation of the blind, nor 
can they provide the special social care 
needed by the blind to give them con- 
tinuous supervision and to maintain 
employment opportunities. The forma- 
tion of a special agency, furthermore, 
avoids the creation of duplicate agen- 
cies for rehabilitation of those who are 
not eligible for employment, particu- 
larly the young, who may constitute 
75 percent of the blind population. 
Since the law provides only for those .• 
who have no other means of rehabilita- - 
tion, the financial resources of the blind 
must be investigated. The special 
agency is best equipped to make such 
investigations. R. Grunfeld. 

Kerby, C. E. Eye conditions among 
pupils in schools for the blind in the 
United States, 1941-1942. Outlook for 
the Blind, 1943, v.' 37, Nov., p. 245. 

The article is the ninth published 
summary of the Committee on Statis- 
tics for the Blind in the United States.- 
The schools and their enrollment are 
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listed. The various tables include a 
rather extensive one showing the 
causes of blindness. This report refers 
to the year 1941-1942, with no new 
causes added, but a suggestion follows 
showing need for more detailed infor- 
mation in those cases of blindness from 
general diseases which are reported 
simply as “prenatal origin, cause not 
specified.” Francis M. Crage. 

- Kronfeld, P. C. Preventable blind- 
ness. Jour. Michigan State Med. Soc., 
1944, V. 43, March, pp. 209-214. 

Approximately 0.1 percent of the 
population is blind in one or both eyes, 
there being approximately 130,000 
blind persons in this country. In a sur- 
vey covering an unmentioned number 
of persons, the percentages of the 
major causes of blindness were : uveitis 
24 percent, glaucoma 16 percent, trau- 
ma 15.4 percent, optic atrophy 15 per- 
cent', retinopathies 11 percent, and 
congenital anomalies and hereditary 
diseases 10.4 percent. Industrial acci- 
dents are responsible for bilateral 
blindness of 8,000 and monocular blind- 
ness of 80,000 persons. The author em- 
phasizes the importance of the early 
recognition of glaucomas and their 
continued care. Unfortunately, early 
glaucomas are often not recognized, 
being concealed behind cataracts and 
other more easily diagnosed conditions. 
Earl}'^ treatment with sulfonamide ther- 
apy following perforating injuries of 
the eye is advised, although the re- 
sults obtained are not strikingly better 
than in the presulfonamide era. The 
only positive protection against inter- 
stitial keratitis is efficient prenatal anti- 
luetic therapy before the fifth month, 
and only very energetic treatment with 
arsenicals in early syphilis reduces the 
danger of neurosyphilis and optic 
atrophy. ' Charles. A. Bahn. 


Lavos, George. Industrial homework 
for the physically handicapped. Out- 
look for the Blind, 1943, v. 37, Oct., pp. 
214-218; and Nov., pp. 253-259. 

The NRA made the first nationwide 
attempt to control or virtually to pro- 
hibit industrial homework, although 
some exemptions were granted in the 
case of the physically handicapped. The 
control of such homework varies in 
different states. Obviously for health 
reasons, some states prohibit the home 
manufacture of food articles, drinks, 
food containers, explosives, toys and 
dolls, and drugs and poisons. In other 
instances, because of conflict with the 
nonhandicapped, labor standards deny 
the blind industrial homework. 

The author feels that because of the 
social and economic dangers involved 
in homework, its eventual abolition is 
desirable. Agencies for the handicapped 
should take steps to abolish the need 
for exemptions, by adequate programs 
for the substandard handicapped. (4 
tables, references.) 

Francis M. Crage. 

Lowenfeld, Berthold. Dramatic arts 
for blind children. Outlook for the 
Blind, 1943, v. 37, Sept., p. 187. 

The use of the dramatic arts in the 
training of blind children is of extreme 
value since it brings to the student an 
opportunity for creative interpretation 
of a variety of characters and enables 
him to extend his experiences, while 
giving him the satisfaction and self- 
confidence of achievement. Creative ac- 
tivities such as drawing and painting 
are impossible. Modeling and music, 
although valuable, have technical as- 
pects which make them not so gener- 
ally applicable. 

Since 1940 a teacher-training course 
has been given, first under the spon- 
sorship of the president of the Ameri- 
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can Foundation for the Blind, and later 
under a grant from the Rockefeller 
Foundation. This has led to establish- 
ment of a Dramatic-Arts Project, 
which has given assistance to this pro- 
gram in many of the resident schools 
for the blind throughout the country. 
Progress in personality adjustment and 
in training of the blind child by this 
means has so far been very gratifying. 

Owen C. Dickson. 

Nicholls, J. V. V. Ophthalmology in 
the R.C.A.F. Canadian Med. Assoc. 
Jour., 1944, V. 40, April, pp. 335-338. 
(See Section 1, General methods of di- 
agnosis.) 

Paula Santos, B. Refractive errors in 
schoolchildren of Sao Paulo. Arquivos 
Brasileiros de Oft., 1943, v. 6, Oct., pp. 
151-157. 

A statistical report, along familiar 
lines. The author appears to be asso- 
ciated with the School Health Service 
of Sao Paulo. W. H. Crisp. 

Rehabilitation of the blind in Army 
hospitals. Outlook for the Blind, 1943, 
V. 37, Sept., p. 191. 

This is a statement of the rehabili- 
tation program as issued from the office 
of the Surgeon General of the United 
States Army. The policy consists 
briefly of establishing, at the earliest 
possible 'moment, contact between the 
blinded casualty and trained personnel 
including psychiatrist, psychologist, 
and social worker. Experience arising 
■from the St. Dufistan’s movement in 
England during the last war demon- 
strated the value of early association 
of the newly blind and a blind indi- 
vidual who has made an adjustment to 
his own handicap. This is important 
before the psychological aspects of 


deprivation of sight have made deep 
inroads on the personality. 

This program is not to supplant the 
work of -the Veterans Administration 
Facility but to initiate such action 
while the patient may still require con- 
valescent care in one of the Army 
hospitals. Facilities are at present avail- 
able at the Valley Forge General Hos- 
pital in Phoenixville, Pennsylvania, and 
at Letterman General Hospital in San 
Francisco, California. Early transfer of 
blinded cases to these centers is the 
present aim. The complete program 
includes instruction in special tech- 
niques, development of a philosophic 
outlook, vocational advice, psychologic 
and psychiatric study, and arrange- 
ments with other agencies for further 
care. Owen C. Dickson. • 

Shoemaker, R. E; Emergency-room 
service at Wills Hospital. Arch, of 
Ophth., 1944, V. 31, March, pp. 211-213. 

The author presents a resume of the 
number of patients, the types of cases 
encountered, and the methods used in- 
handling the large number of patients 
in the emergency room at Wills Hos- 
pital, Philadelphia. 

R. W. Danielson. 

Smith, V. M. The problem of pre- 
vention of blindness among glaucoma 
patients. Med. Woman’s Jour., 1943, v. 
50, Dec., p. 301. 

The National Society for the Pre- 
vention of Blindness has organized a 
special campaign for the control of 
glaucoma. Its objectives are to educate 
the general public concerning the early 
signs and symptoms of glaucoma, to 
offer informative material to profes- 
sional groups, and to establish special 
glaucoma clinics in order to secure an 
early diagnosis and adequate treat- 
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ment. Since most of the special clinics 
earlier established have been aban- 
'doned due to reduction of staff, the 
Society has started a demonstration 
clinic in one of the leading hospitals of 
New York City. It is intended to prove 
the value of keeping glaucoma patients 
under close supervision in order to 
study the effectiveness of treatment. It 
aims also to gather research data by 
the use of special record forms and to 
provide professional groups with a cen- 
ter for observation and training; and 
to train volunteers in the charting of 
visual fields and other details of diag- 
; nosis and general care. 

R. Grunfeld. 

Stinchfield-Hawk, Sara. Motoldnes- 
thetic speech training applied to visu- 
ally handicapped children. Outlook for 
the Blind, 1944, v. 38, Jan., p. 4. 

. Up to this time provision for the 
problems arising in connection with 
the education of the preschool blind 
child has not been made. It has been 
shown by speech surveys that there 
exists a larger percentage of speech . de- 
fects among the blind than in an un- 
selected group of seeing children of 
the same age.' Educational prognosis in 
the blind becomes less favorable with 
speech defects. Motokinesthetic train- 
ing, enabling the children to control 
their speech muscles, is an important 
step in the education of these doubly 
handicapped individuals; but too little 
is being done. F. M. Crage. 
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ANATOMY, EMBRYOLOGY, AND 

COMPARATIVE OPHTHALMOLOGY 

Gruenwald, Peter. Studies on devel- 
opmental pathology. 1. The morpho- 
genesis of a hereditary type of microph- 
thalmia in chick embryos. Anat. Rec- 
ord, 1944, V. 88, pp. 151-178. 

The author describes the morpho- 
genesis of a hereditary type of microph- 
thalmia in chick embryos which is 
transmitted by a single autosomal re- 
cessive gene. A regular succession of 
stages was found leading to uniform 
conditions in all embryos of compa- 
rable age. The initial stage is formation 
of minute cysts in the retina. The cells 
lining these cavities divide mitotically 
and thus form abnormal centers of 
growth. Some retinal folds appear, 
with similar abnormal folds in the ecto- 
dermal layers of the iris and ciliary 
body. These folds later undergo de- 
generation, The pecten is absent and 
the scleral cartilage is relatively nor- 
mal. The lens is only slightly reduced 
in size, but the eyeball itself is- finally, 
reduced to about one half its size. The 
chicks hatch but soon die, being blind. 
The significance of these changes is 
discussed. T. E. Sanders. 

Marinis, F. Bar-eyed mosaics in dro- 
sophilia. Jour, of Heredity, 1943, v. 
34, Aug,, p. 227. 

This is a short technical article on 
the genetic changes in the eyes of the 
fruit fly. Francis M. Grage. 



NEWS ITEMS 

Edited by Dr. Donald J. Lvle 
904 Carew Tower, Cincinnati 2 

News items should reach the editor by the twelfth of the month. 


Deaths 

Dr. Calvin Bates, Cambridge, Ohio, died 
March 28, 1944, aged 87 years. 

Dr. Henry B. Beeson, Racine, Wisconsin, 
died March 4, 1944, aged 62 years. 

Dr. Will O. Bell, Seattle, Washington, died 
February 3, 1944, aged 67 years. 

Dr. M. Robert Byrnes, Indianola, Nebraska, 
died March 3, 1944, aged 73 years. 

Dr. Eliphalct A. Cornell, Sault Sainte Marie, 
Michigan, died February 19, 1944, aged 81 
years. 

Dr. John E. Crawford, Bartlesville, Okla- 
homa, died March 19, 1944, aged 73 years. 

Dr. William Thornwall Davis. Washington, 
D.C., died June 16, 1944, aged 67 years. 

Dr. Rudolpli T. Ehrhardt, Saint Louis, Mis- 
souri, died March 24, 1944, aged 79 years. 

Dr. H. A. Gerbig, Independence, Kansas, 
died Februar}" 28, 1944, aged 66 3 ^ears. 

Dr. Paul C. Graham, Columbus, Indiana, 
died Februar^^ 25, 1944, aged 64 years. 

Dr. Frederick W, Jones, Girard, Kansas, 
died Februarj'' 21, 1944, aged 72 years. 

Dr. Henry H. McCrea, Matamoras, Penn- 
sylvania, died IMarch 10, 1944, aged 67 years. 

Dr. Ambrose V. AfcRee, Mayfield, Ken- 
tucky, died February 28, 1944, aged 82 years. 

Dr. Millen A. Nickle, Clearwater, Florida, 
died March 6, 1944, aged 63 years. 

Dr. James E. O’Toole, Scranton, Pennsyl- 
vania, died February'’ 21, 1944, aged 60 years. 

Dr. Benjamin N. Searcy, Rising Sun, Indi- 
ana, died March 6, 1944, aged 66 years. 

Dr. Don Rafael Silva, Mexico, D.F., died 
April 19, 1944. 

Dr. William I. Simpson, Los Angeles, Cali- 
fornia, died February 22, 1944, aged 70 years. 

Dr. Adam Weaver, Cumberland, Iowa, died 
February 26, 1944, aged 77 years. 

Miscellaneous 

The next examination by the American 
Orthoptic Council will be held in September- 
October, 1944. The written examinations will 
be held at various cities in the country on Sep- 
tember 7, 1944. Only those passing the written 
examinations will be permitted to take the oral 
and practical tests, to be given in Chicago, 
October 7, 1944. Applications on official forms 


must be received before August 1, 1944. Ad- 
dress the American Orthoptic Council, 23 East 
79th Street, New York 21, New York. 

The Board of Regents of the American 
College of Surgeons has decided to hold the 
thirly-’-second annual clinical congress of the 
American College of Surgeons in the form of 
a War Session. October 24-27, 1944, in Chi- 
cago, Illinois. 

The ninth annual assembly^ of the Interna- 
tional College of Surgeons will be held Oc- 
tober 3-5, 1944, in Pliiladclphia. The program 
will be devoted to War, Rehabilitation, and 
Civilian surgcry^ 

Societies 

The New York Society'’ for Clinical Oph- 
thalmology^ elected the following officers for 
1944-1945: Dr. Milton Berliner, president; 
Lieutenant Commander Benjamin Friedman, 
vice-president; Dr. Leon Ehrlich, recording 
secretary''; Dr. Benjamin Esterman, correspond- 
ing secretary; and Dr. Daniel Kravitz, treas- 
urer. 

Dr. Isadore Givner was a guest speaker at 
the annual meeting of the Pennsylvania Acad- 
emy of Ophthalmology^ and Otolaryngology 
held at Wilkes-Barre, Pennsylvania, on Afay 
10th. The subject of his address was "The 
importance of etiological diagnosis in ocular 
infections.’’ 

The Research Study Club of Los Angeles 
will hold its fourteenth annual mid-winter 
postgraduate clinical convention in ophthal- 
mology and otolaryngology from January 22 
to February 2, 1945. Following this session 
there will be a special course in "Applied 
anatomy and cadaver surgery of^ the head and 
neck" from February 2-6,' inclusive. 

Personals 

Major Carl J. Rudolph (AlC) requests that 
oculists who have found uveitis or any^ other 
eye involvements that may be attributed to 
rheumatic fever notify him of such findings, 
with a short resume of the case history^, at Re- 
gional Station Hospital, Buckley Field, Colo- 
rado. 
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A TYPE OF FOVEO-MACULAR RETINITIS OBSERVED 

IN THE U. S. NAVY 

Frederick C. Cordes, M.D. 

San Francisco 


This report is an attempt to correlate 
and evaluate the available data from a 
tj'pe of central retinitis observed in the 
United States Navy personnel and oc- 
curring primarily in the Pacific Area. The 
study was made at the request of the Na- 
tional Research Council, Sub-Committee 
of Ophthalmology, with the consent of 
. Ross T. Mclntire, Surgeon General of 
. the United States Navy, and the codpera- 
' tion of Capt. W. W. Hall (MC), U.S.N., 

. of the Research Division, Bureau of 
Medicine and Surgery. 

The data were furnished by the follow- 
ing Navy Medical Officers with the con- 
- sent of their executive officers : 

Capt. Warren D. Horner (MC), 
U.S.N.R., U.S. Naval Hospital, 
Navy 4itl0, Hawaiian Islands. 

Commander J. W. Thompson (MC), 
U.S.N., U.S. Naval Hospital, Mare 
Island. 

■ Commander Hugo Lucie (MC), 
U.S.N.R., U.S. Naval Hospital, San 
Diego, California. 

JLt. Commander David O. Harrington 

• (MC), U.S.N.R., U.S. Naval Hos- 

pital, 'Seattle, Washington. 

Lt. Commander W. E. Borley (MC), 
U.S.N.R., U.S. Naval Hospital, 
Oakland, California. 

Lt. Commander A. W. McAlester, 
(MC), U.S.N.R., U.S. Naval Hos- 
pital, Oakland, California. 


Lt. Commander Charles Ray Lees 
(MC), U.S.N., U.S. Naval Hospital, 
Pleasanton, California. 

Lt. Commander C. E. Flack (MC)-, 
U.S.N., U.S. Naval Hospital, Pleas- 
anton, California. 

Lt. Commander Bruce Stevens (MC), 
U.S.N.R., U.S. Naval Hospital, 
Mare Island, California. 

Lt. Commander W. P. McGuire (MC), 
U.S.N.R., A hospital ship. 

Lt. Michael J. Hogan (MC), 
U.S.N.R., U.S Naval Hospital, 

■ Treasure Island, California. 

I have had the opportunity of examin- 
ing some of the cases at the Naval Hos- 
pitals at Mare Island, Oakland, and 
Treasure Island. Lees, Hogan, Borley, 
and Stevens made it possible for Dr. 
Aiken to photograph the lesions at the 
University of California. 

On November 10, 1943, it was possible 
to arrange an evening meeting with Lucic, 
Borley, McAlester, Lees, Flack, Stevens, 
Hogan, and Aiken. At that time the report 
was read, discussed, and altered to its 
present form. 

In May of 1941, Lees, while stationed 
at Pearl Harbor, was impressed by the 
number of monocular macular lesions 
seen in the Na-vy personnel. The percent- 
age seemed all out of proportion to those 
seen in civilian practice in a similar age 
group. Later similar observations were 
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made at Naval Hospitals along the Pa- 
cific Coast as men began to return from 
the Pacific Combat Area. In the spring of 
1943, Flack called the condition to the 
attention of Dr. liarry Cradle, chairman 
of the Sub-Committee of Ophthalmology 
of the National Research Council. It was 
due to his efforts that this study was 
made. The following must be considered 
as a prelimihary report based on the data 
at present available. Various types of 
macular lesions have been observed. 
These fall into the following general 
classification ; 

(1) Extensive central retinal changes 
due to contusion 

(2) Nontraumatic macular chorioreti- 
nitis 

(3) Hole in the macula 

(a) traumatic in origin 

(b) solar burns 

(4) An unusual type of foveo-macular 
disease that suggests a cyst or hole 
in the fovea and that is on a non- 
traumatic basis 

The first three deserve brief comment 
so that the fourth type may be better un- 
derstood. 

Macular changes due io trauma. In this 
group are those cases of rupture of the 
choroid and retina in which extensive 
damage is done to the macular area. It is 
the typical large irregular lesion in and 
around the macular area that follows con- 
tusion. The severest cases are those in 
which there has been orbital injury. These 
cases have been seen at all the stations and 
are identical with the contusion injuries 
reported in the last war. 

Nontraumatic maetdar chorioretinitis. 
This condition, identical with the various 
types of lesions seen in civil practice, has 
been observed a number of times by vari- 
ous observers and does not warrant de- 
tailed consideration here. 

Hole in the macida. This lesion war- 
rants consideration because it must be ex- 


cluded from the condition under con- 
sideration here. 

(a) Traumatic hole in the macula. 
Commotio retinae, or Berlin’s edema, of- 
ten develops immediately after trauma, 
reaches its height in 24 to 36 houns, and 
gradually subsides in a period of 3 to 4 
days. It occasionally requires as long as 
eight da)’^s to subside and may disappear 
without leaving an}'’ traces. In some in- 
stances, however, this is followed by the 
development of a hole in the macula. The 
hole appears to be punched out, with per- 
fectly round sharp edges and, what is 
very striking, reveals in the depths an area 
of choroiditis with atrophy and pigment 
proliferation corresponding to the retinal 
lesion. Stevens saw three such cases of 
Berlin’s edema followed by a hole in the 
macula; two were noncombat injuries 
whereas the third was a war injur}'. Har- 
rington observed one . patient with the 
typical lesion who, in one of the battles 
of the Aleutians, was blown across the 
deck by a near miss. Borley and other 
observers have noted similar cases. 

(b) Hole in the macula due to solar 
burns. Cases of typical “eclipse” burns 
have been noted by most of the afore- 
mentioned observers. It is usually asso- 
ciated with the use of the “long glass,” 
a monocular telescope of about 20 times 
magnification. Two typical histories illus- 
trate this type. Horner reported one in- 
stance of a signalman on destroyer duty 
in the Southwest Pacific who was follow- 
ing an enemy plane with the “long glass” 
and “followed it into the sun.” He noted 
immediate pain before the eye witli result- 
ant loss of vision and the formation of the 
typical punched-out hole in the macula. 
Stevens’s patient was watching an enemy 
plane during a battle in the Pacific and 
followed the plane “through the sun” 
with the resultant loss of central vision 
and the production of a hole in the macu- . 
la. Stevens had another patient who, fol- 
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lowing a burn in the right eye, switched 
the glass to the left eye, with a similar 
effect to that eye. He now has a bilateral 
typical hole in the macula. Both Homer 
and Stevens noted that there is no pig- 
ment change in the area surrounding the 
lesion in these cases that are the direct 
result of solar burns. 

Foveo-macular retinitis 

The type of central retinitis under dis- 
cussion here did not fit into any of the 
aforenamed groups. 

' N timber of cases. It is difficult to esti- 
mate the number of cases that have been 
observed, as men are transferred from 
one hospital or station to another and are 
often studied by several observers. Lees, 
however, states that between May, 1941, 
and July, 1943, during which time he was 
.stationed at Pearl Harbor and Treasure 
Island, he saw between 250 to 300 cases. 
As well as can be determined, approxi- 
mately 176 cases have been studied in de- 
tail in various hospitals as the basis of 
this report. 

Lesion. The pathologic changes are 
limited to the fovea and the surrounding 
area. In the early stages there is edema 
with absence of foveal reflex, which Lees 
describes as a preretinal wheal. Harring- 
ton notes that the fovea has a “smudged- 
over" appearance. Borley describes the 
early stage as a small round gray infiltrate 
at the fovea, that when observ’’ed with the 
binocular ophthalmoscope has a punched- 
out appearance. Lucie states that at first 
there is a disturbance of the pigment 
characterized by a fine granular stippling 
in the macula. Lees, Lucic, and Hogan 
emphasize that in the early stages it is 
difficult to differentiate between these 
changes and a normal macula. Surround- 
ing the fovea is a “bright circle” of almost 
1 disc diameter (Harrington) which be- 
comes a red ring at the end of the fifth 
or the seventh day (Borley). In a few 


weeks the area develops a fine dustlike 
pigment mottling that has been described 
by most observers as a gray area. Lucic 
describes the later stage as a minute, 
vertical, oblique, or horizontal cherry-red 
line or spot appearing in the fovea, which 
can be seen only with the aid of special 
illumination (giant ophthalmoscope). In 
about 50 percent of the cases (Harring- 
ton) a minute hole in the macula appears, 
involving primarily the fovea, ivhich has 
the appearance as though due to complete 
absence of the retina in this area (Bor- 
le}'^) . Borle}"- and McAlester have empha- 
sized that the lesion is primarily a foveal 
one. This has been observed by others 
(Lees, Horner, Stevens, Flack, Lucic, 
Hogan). Lucic says that the final picture 
is that of an irregular pink or grayish- 
pink holelike lesion in the fovea sur- 
rounded by an area of heaped-up pigment. 
This heaping-up of pigment makes the 
central area appear depressed so that it 
looks like a hole. In Lucie’s opinion the 
lesion was definitely not a hole. Later in 
some cases small cystic degenerative le- 
sions appear that give the area a honej'- 
combed appearance, and they may coalesce 
to form a rather typical hole in the macula 
(Lees, Borley). Over a period of several 
months the lesion may become somewhat 
larger or remain stationar}'^ (Lucic). A 
small hemorrhage was obsen^ed in one 
instance and at times a small cyst may ap- 
pear surrounded by hemorrhage (Bor- 
ley). Lees observed that the vessels 
seemed IS years older than the age of the 
patient and that drusen occurred more 
frequently than one would expect in this 
age group. Harrington and Borley both 
had the impression that the vessels were 
not abnormal. 

The typical well-developed lesion, ac- 
cording to personal observation, and the 
available data, seems to be tliat of a hole 
or cyst in the fovea surrounded by a gray 
area, 0.5 to 1 disc diameter in size, the 



800 


FREDERICK C. CORDES 


gray area being due to the presence of 
fine granular pigment. It is possible that in 
some instances the piling-up of pigment 
around the fovea may account for the 
similitude of a hole. In some cases small 
multicystic areas of degeneration may 
appear that give the fovea a honeycombed 


further loss of vision accompanied by the* 
gradual development of a hole in the 
macula. 

Symf'toms. Three investigators (Bor- 
ic}', Harrington, Lucic) have noted that 
the patients in many of tlie typical cases 
had a rather unusual type of headache. 

Borley noted that they 
described a pain in the 



back of the eye usually 
associated with a “bor- 
ing” t}'pe of headache on 
the side of the lesion. In 
some cases this headache 
persisted tliree to four 
months. Pain and head- 
ache were increased in 
bright light or heat. In 
one of Harrington’s cases 
headache and photopho- 
bia reappeared when the 
patient returned to his 
work, where he was ex- 
posed , to the heat and 
glare of boilers. Harring- 
ton also found the head- 
ache to be behind the eye. 


with occasional cases in 


Fig. 1 (Cordes). Small, irregular, holelike or 
tile fovea (R.E.). 

aspect, and that finally a typical hole in 
the macula, surrounded by the aforemen- 
tioned gray area, may develop. 

The remainder of the eye, as studied 
under the slitlamp, is normal. Pupillary 
reactions also are normal (Borley, Mc- 
Alester). 

Many cases probably occur without dis- 
turbance of visual acuity and go unrecog- 
nized, leaving no evidence of the disease 
(Hogan). 

Recurrence has been observed in only 
one case (Harrington). In this patient the 
condition cleared with a resultant vision 
of' 20/25. Six months later the patient 
returned with the typical headache and 


which the pain was in tlie 
cystlike lesion in eye itself. In all the cases 
observed by him the 
headache ' was bilateral, 
and frontal or orbital. It was the low 
frontal or orbital character that he thought 
typical. Lucic found that 10 percent of his 
patients complained of a frontal or 
fronto-temporal headache and that occa- 
sionally some complained of dizziness. 
The retrobulbar pain, however, was pres- . 
ent in all of his cases. Photophobia was 
stressed by Harrington, Borley, McAles- 
ter,. and Flack. Most of the patients per- 
sonally interviewed gave the aforede- 
scribed symptoms; there were, however, 
a few who appeared to have the typical 
lesion in every way but did not have 
symptoms, of headache. The following de- 
scription given by a chief machinist’s 
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mate, who had, seen duty in the South At- right eye was affected in six and the left 

. lantic and Caribbean, is typical. The head- eye in four of the patients. In these cases, 

ache, which had developed simultaneously in most instances, the second eye became 

with his loss of vision, was of four involved after, the first had healed. In one 

months’ duration. The pain was frontal of Horner’s cases the second eye became 

or parietal with at times some low occi- involved while the patient ^vas in the 

pital involvement and was associated with hospital under obsehvation. The degree of 

' some pain or aching in 
the eyeball itself. He 
stated that the headache 
was different from any 
he had ever had and that 
it was a “sort of dead and 
warm feeling.” 

Hogan elicited the 
headache and pain symp- 
toms behind the eye in- 
frequently in connection 
' with the lesions, and con- 
cluded that headache, ret- 
robulbar pain, and the 
sensation of foreign body 
were not important and 
probably not significant. 

Vision. Vision during 
the acute stage varies a 
' "great deal depending up- 
on the degree of involve- 
ment and has been re- 
ported as varying from Fig. 2 (Cordes). Foveal lesion similar to that shown in figure 1, 

5/200 to 20/20 (Borley, typical as to the size most commonly seen (L.E.). - 

Harrington, Flack, Luc- 
ie, Homer, Stevens). According to Lees, involvement of the second eye varied 
the average acuity was between 20/25 and a great deal. 

20/30. In some cases the vision returned Perimetric and Screen fields. Perimet- 
to 20/20, whereas in otliers the final vi- ric field studies show the changes to be 
ston was as low as 5/200 (eccentric fixa- limited to the central area. On the screen ' 
tion). Borlc}' noted that at times the ini- the average central scotoma is behveen 
tial improvement was later followed by 0.5 to 3 degrees (Harrington, Stevens, 
further loss. In the patients personally Borley, Lucie, Lees, Horner). The size 
observed, the final vision varied between of the scotoma does not vary with the size 
10/200 and 20/20+ . of the test object and is sharply limited. 

Binocular involvement. All the cases McAlester noted that the scotoma was 
seen by Stevens were monocular, whereas larger than the foveal area and covered 
Lees, Borley, kIcAlester, and Harring- the area of the pigmentary change. This 
ton reported 25 percent to be binocular, agrees with our findings in some of the 
laicic found 61 percent of his cases to be cases observed. Harrington noted that in 
bilateral. In the 10 unilateral cases the the early stages the scotoma was on the 
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average 0.5 degree in size. It is also inter- 
esting to note that in those cases wherein 
the vision returned to 20/20 it was im- 
possible to demonstrate a scotoma with 
1-mm. test object at 2 meters, even though 
the “hole" in the fovea remained (Har- 
rington, Hogan). At times the central 
scotomata were as large as 8 to 10 degrees, 
with tlie vision reduced to light percep- 
tion (Borley). 

Age. The average age of the patient in 
Borley’s and McAlester’s series was 23 
years, whereas in Harrington’s patients it 
was 25 years. The patients in Lucie’s 
group were between 17 and 30 years, with 
an average age of 21 years. 

Occupation. There seems to be no rela- 
tion between the disease and occupation, 
for the condition has been observed in 
men having a variety of occupations ; for 
example in machinists, seamen, signalmen, 
coxswains, fire-control men, pharmacist’s 
mates, marines, and others. Hogan failed 
to see the condition in an officer and be- 
lieved that loss of sleep, fatigue, and sub- 
normal working conditions might be a 
factor in explaining this discrepancy. 

General physical examination. The find- 
ings reported are based on the data ob- 
tained from approximately 176 cases 
studied in the various Naval Hospitals. 
The largest single series is that of Lees 
who studied SO cases at Pearl Harbor 
before the “blitz.” All observers agree 
that no common physical findings were 
noted in these cases. 

All observers found a small percentage 
of cases with evidence of focal infection 
such as abscessed teeth, infected tonsils, 
and sinus disease, but all concluded these 
findings were merely coincidental. 

Genito-urinary examinations also were 
of no significance. The incidence of gon- 
orrhea was no higher than one would ex- 
pect. A positive history was obtained in 
about 11 percent of the cases (Lees, Bor- 
Icy, Harrington). The incidence of lues. 


based on a positive Wassermann test, was 
less than 1 percent in most series (Lees, 
Borley, McAIester, Harrington, Stevens, 
Horner). 

Intradermal tuberculin tests also were 
insignificant. Lees found the test positive 
in less than 5 percent of his cases, and 
Borley in 0.9 percent. Horner found only 
one positive case and Harrington found 
none in his series of 16 patients. 

Lees performed a histamine-sensitivity 
test in 12 cases and found it negative in 
each instance. 

.Stool examinations made in a number 
of cases were negative (Borley). 

Borley made detailed blood studies in 
his cases and found eosinophilia of a low 
degree in 2.5 percent. One patient, re- 
turned from Samoa, had an eosinophilia 
of 8 percent. Tropical diseases, however, 
are not a factor (Hogan). 

Because of the headache present in 
these cases, Borley did spinal punctures 
in eight; In six the examination was nega- 
tive. One patient had a cell count of 13, 
another a count of 28 cells. In three in- 
stances when the spinal fluid was inje’eted 
into the brain and one eye of a guinea pig 
a severe uveitis and exudate in the vitre- 
ous occurred in 24 hours. Injection of the 
spinal fluid from the other patients and 
also control injections were negative. 
Harrington did a spinal puncture in one 
case. Examination of the fluid was en- 
tirely negative except for a few red cells 
due to a slightly “bloody tap.” 

There also seems to be no relation to 
respiratory or other acute infections (Ho- 
gan). 

Borley believes that the 5th nerve is 
also involved; that this accounts for the 
sensation of foreign bodies that has been 
described by a fairly large number of 
patients. 

I have just received a personal com- 
munication from McGuire, who states 
that they have seen some of these cases on 
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a U.S. ship and that physical examination tors have been discussed but thus far^no 
revealed nothing in the way of an etiologic ' conclusive cause has been established, 
factor. The patients seen early, and in fact the 

Area of service. Due to the fact that majority of the patients, have spent some 


the' vast, majority of patients had seen 
service in the Hawaiian Islands or the 
Pacific Combat Zone it was thought the 
disease might, in one way 
or another, be associated 
with service in these 
areas. The disease, how- 
ever, has been found in J(i 

patients who have never 
been in these areas and 

whose service has been 
... - , ^ ,1 • * 
limited to the following * H 

places : Alaska (Harring- 
ton, Borley) ; North At- 
lantic (Harrington, Mc- 
^Alester, Borley) ; At- 
lantic and Caribbean 
(Hogan) ; California 
(Lees, Stevens, Borley, 

Hogan) and within the 
limits of the United 
States. One case was seen 
at St. Mary’s Pre-Flight 
(Borley). Lucic has seen 
a number of typical cases 
in ''Boot Camp” and at . - 

examinations for enlist- j 

-n i , ^ (Corde 

mcnt. Borley states that type was seen ! 

after discussing the le- vision 20/20). 
sions with the Army 
Medical Officer at the Presidio (Letter- 
man Hospital) in San Francisco, he is con- 
vinced that they have also seen some of 
these cases. 

Submarine service. The disease has 
been seen in men who have been in the 
submarine service (Lees, Borley, Ho- 
gan), One patient, inten^iewed at the 
Oakland Naval Hospital, stated that dur- 
ing ser^dee tliey saw very little daylight 
and that he had never taken sunlamp 
treatment while aboard the submarine. 

Etiology. Various possible etiologic fac- 


time in the Hawaiian Islands or the Pa- 
cific Combat Zone, where there is exces- 
sive light and glare. Lees in the beginning 






fA 





Fig. 3 (Cordes). Lesion larger and more regularly round. This 
type was seen less frequently by the various observ^ers (R.E., 
vision 20/20). a 


considered the possibilit}’' of the lesion’s 
being of actinic or solar origin. Man}^ of 
the patients seen at Pearl Harbor were 
standing watch, and early in the morning 
or late in the afternoon were facing into 
the low sun across the water. Horner be- 
lieved these cases to be due to excessive 
light. In addition to the patients who 
stood watch on the bridge or deck there 
were others who built gun emplacements 
or stood patrol duty on bright sand. Hor- 
ner measured the light about the quarters 
with a Weston photometer and found it 
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registered 400 from wood and cement 
walks and that reflections from the sur- 
face of a reservoir of water went as high 
as 800. He further stated that “at sea 
when steaming into tlie sun it might be 
even worse. On must remember that 
cloudless skies may be encountered for 
weeks on end at sea.” He further com- 
mented on tlie predominance of blonds 
in his series. From these statements it is 
apparent why most observers have given 
this theory serious consideration. FIow- 
ever, the appearance of the disease in 
submarine crews (Lees, Borley) and in 
individuals whose service has been limited 
to Alaska, the North Atlantic, California, 
and other areas where there is not an 
abnormal amount of light (Lees, Lucic, 
Harrington, Stevens, Borley, Hogan) has 
led in most instances to the discarding of 
this theor3^ 

That all these patients had one experi- 
ence in common — that is, their immuni- 
zation against tetanus and yellow fever — 
led to the suggestion by some tliat these 
inoculations .might be a causative factor. 
Thompson, who was stationed at Mare 
Island before the Japanese attack on Pearl 
Harbor, saw a fair number of patients 
who all came from the Philippines or the 
Orient. None of this group had received 
the immunization injections against teta- 
nus or yellow fever. Borley, Harrington, 
and other observers agree with Thomp- 
son that tetanus and yellow-fever immuni- 
zation can be excluded as a cause. 

Emotional upset with vasomotor in- 
stability and resultant angiospasm has 
also received considerable consideration, 
particularly from Lees, Harrington, and 
Hogan. Lees, who went through the 
“blitz” at Pearl Harbor, pointed out that 
during combat the nervous tension was 
very great and that, after being through 
a battle, presence in a combat zone with 
its, resultant danger, produces the same 
effect. Under -these conditions the men 


smoke excessively. One seaman from a 
gun crew slated that during battle when 
a man is given a 5-minute period of relief 
it is customary to smoke one cigarette 
after another as rapidly as possible before 
going back to tlie station. It is possible to 
conceive how angiospasm might be pro- 
duced under these conditions in those indi- 
viduals who have an unstable vasomotor 
apparatus. Harrington, in his group of 
cases, had one patient who suggested 
vasomotor instability. He was unable to 
obtain accurate skin temperatures, but 
the patient had profuse sweating of feet 
at frequent intervals and at times his 
hands and feet felt cold. The patient did 
not smoke, which was also true in one 
of Lucie's cases. In the remainder of his 
cases Harrington was unable with the fa- 
cilities at hand to obtain evidence of vaso- 
motor instability. Hogan believes that 
angiospasm may explain the lesion. It may 
be owing to tobacco or other toxic factors. 
In addition, it may be caused by nervous- 
ness, fear, worry, anger, as the result of 
the stimulation of the secretion of adrena- 
lin. It is also possible that there ma)’’ be a 
combination of these factors. Hogan 
pointed out that many of the men not in 
combat zone do worry a great deal. Angio- 
spasm would explain the variety of cases 
coming from different areas, different oc- 
cupations, and without the history of 
trauma and infection. The -excessive use 
of tobacco is very common. One patient 
who was very hypertonic smoked two 
packages of cigarettes daily. Lees and 
Harrington, who have also done a good 
deal of work in this field, concluded that 
vasomotor instability has not been defi- 
nitely demonstrated as a cause. In 'Lucie’s 
opinion worry was not a factor. Hbgari, , 
however, believes that there is sufficient 
evidence to support this theory to warrant 
further work along these lines. It is inter- 
esting to note that an Army surgeon on 
the Pacific Coast stated that he had seen 
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a good many cases of vasomotor insta- 
bility with some actual Berger’s disease, 
the number being all out of proportion to 
the age group. His patients were definitely 
'affected by smoking. 

Lucie believes that hcredito-macular 
disease should receive more considera- 
tion than it has. He also noted that all of 
his patients, with the exception of one, 
gave a history of looking at arc lights, 
furnaces, and the like bright objects. This 
observation was not noted by other ob- 
servers. 

Borley’s investigation — namely, the in- 
jection of spinal fluid into the eyes of 
animals with resultant uveitis in some 
■ cases — suggests a possibility, but, as he 
states, it is too early to form any definite 
conclusions. 

As pointed out above, hospitalization 
and study have failed to reveal a common 
causative agent in this disease, so that the 
etiology is still unknown. Angiospasm, 
however, still warrants consideration. 

Pathology. Hogan, who thinks that the 
disease is definitely on an angiospastic 
basis, states that, based on clinicah obser- 
vation, the vascular change is probably 
followed by exudation of fluid into the 
layers at the edge of the fovea and be- 
neath the limiting membrane of the fovea 
itself. 

The fluid is absorbed quickly, within 
a week at most. If it occurs within a few 
days there are minimal changes, with 
- some atrophy of the conducting and sup- 
porting elements, but with no real loss of 
vision, so that vision of 20/20 or 20/20 — 
is present. This, he thinks, is the usual 
course. If the angiospasm is more pro- 
longed or the edema persists very long, 
compressing the conducting fibers, sec- 
ondary degeneration results with lower- 
ing of- visual acuity. If secondary degen- 
eration occurs, holes are formed and some 
faint, proliferation of tire retinal pigment 
may .occur, even with drusen formation. 


If there is coagulation or precipitation 
of the edema fluid (for example, if it is 
albuminous) small white, sharply defined 
exudates are seen ophthalmoscopicall}’. 

Drusen may be formed secondar}' to 
the irritation caused by the edema fluid. 

Treatment. All observers agree that 
therapy has been of little aid and that no 
specific treatment has been found. The 
therapeutic measures include fever thera- 
P3' (typhoid vaccine, and others) vaso- 
dilators, calcium gluconate, iodides, tliia- 
mine chloride, and large doses of vitamin 
A in addition to the usual local measures 
cmploj'cd in acute fundus disease. Har- 
rington believes that the use of sodium 
nitrite and large doses of vitamin A up 
to 200,000 U daily did seem to be bene- 
ficial to the patients in some cases espe- 
cially if they were seen early. Hogan 
thinks that treatment is unavailing if .pa- 
tients are in the chronic or regressive 
phase or if permanent damage has re- 
sulted. As vasodilators he used nicotinic 
acid, 25 mg. intravenously, twice daily, 
followed by hot (110°) foot baths for 
one-half hour to maintain the dilation. In 
one instance the lesion cleared within 24 
hours following this treatment, whereas a 
similar lesion in another untreated eye did 
not subside for a week. Hogan also ad- 
vised the discontinuance of smoking and 
sedation. 

Prognosis. In general, the prognosis is 
good ; many cases clear with 20/20 vision, 
even though there are possible gross 
macular changes (Hogan, Harrington, 
Borley, Lees). In some instances, how- 
ever, the resulting vision may be as low 
as 5/200 as already pointed out. Lucic, 
however, made tlie statement that he had 
never seen any improvement in' any case 
at any stage. Lees believes that in all these 
cases there is at least a partial permanent 
visual disability and that those that clear 
without demonstrable damage do not be- 
long in this group. 


/ . 
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Comments 

From the data available certain com- 
ments and conclusions seem justifiable. 
It must be remembered, however, that this 
is a preliminary report. 

That the disease, which was called to 
our attention by the Medical Officers of 
the Navy, is not limited to the Navy is 
borne out by the appearance of the condi- 
tion in “Boot Camp,” enlistment centers, 
and, in a few instances, in civilian prac- 
tice. 

Due to the fact that the largest number 
of patients observed had seen service in 
the Hawaiian Islands or the Pacific Com- 
bat Zone, solar retinitis received consid- 
eration as a possible diagnosis by most 
observers. Because of this a short discus- 
sion of the effect of our sunlight on the 
eye seems in order. 

According to Duke-Elder'^ light may 
affect the retina in one of two ways: It 
may produce an abiotic effect and it may 
excite the sensation of vision. With the 
last we are not concerned here. The ener- 
g}'' in light not used in the process of 
vision is absorbed by the retina. 

' , That which reaches the retina in the 
form of longer waves (infrared and ex- 
cess visible light) passes through the 
layers and is absorbed by the pigment 
- layer of the retina, whe're it is degraded 
into heat and may produce a thermal 
lesion. This is evident ophthalmoscopi- 
cally as a sharply defined and localized red 
spot accompanied by swelling and edema 
of the retina, together with congestion of 
the underlying choroid, and frequently 
leaving a permanently pigmented scar. 
This has been discussed by Harman and 
Macdonald,” Wiirdemann,® and others. 
Probably the most extensive work is that 
of Verhoeff and Bell,^ who showed that 
the effects known as eclipse blindness are 
wholly thermic and are due to the intense 
concentration of the solar energy upon 
the retina by the refractive system of the' 
eye itself, where the evidence of the 'de- 


structive energy is located. 

Clinically the immediate effect, in the 
milder cases, is a marked scotoma which 
does not i^ass away promptly but leaves 
more or less "serous cloudiness” of vision 
which may last a few weeks. In the se- 
verer cases the scotoma is commonly 
central and generally of smalP extent, in 
a large percentage of cases corresponding 
fairl}'- well with the dimensions of the 
sun’s image. Wide variations from this 
may result due to repeated fixations over- 
lapping. Metamorphopsia ’ sometimes ap- 
pears. In the milder cases, with the lapse 
of time the scotoma tends to contract, 
and normal vision is regained within some 
weeks, whereas in the severer cases the 
scotoma and loss of vision are permanent. 
Experimentall}’^ Verhoeff and Bell were 
able to show that the size of the lesion is 
3 mm., corresponding in size to the size 
of the sun’s image on the retina. The)’’ also 
give the critical time for development of 
eclipse blindness as one minute or less. - 
Based on the cases seen in the Nav}’’, the 
use of the “long glass” apparently verj’^ 
materially shortens the time of exposure 
necessary to produce eclipse blindness. 
It seems quite apparent that the lesion 
under discussion does not belong in this 
group. 

The effect of ultraviolet light upon tlie 
retina has received a good deal of con- 
sideration. The light energ}’- that reaches 
the retina in the form of short waves is 
absorbed by the protein of, the cells in its 
anterior layers. Here it may produce an 
abiotic effect. Although ultraviolet light 
produces less-marked action on the retina 
than on the tissues of the anterior seg- 
ment, definite pathologic changes char- 
acteristic of abiotic action occur. The 
main changes are a chromatolysis and the 
formation of oxyphil granules in the 
ganglion cells and a less-marked chroma- _ 
tolysis in the inner nuclear layer. The 
majority -of the abiotically active rays 
are absorbed by the lens. The media of- 
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the eye protect the retina very effectively 
from any marked abiotic effect. In the 
normal eye the latent period that charac- 
terizes abiotic action makes it possible 
that repeated exposures over many years 
may eventually cause damage by a cumu- 
lative effect. Fuchs'^ and van der Hoeve® 
have presented evidence that senile macu- 
lar degeneration may Have such an cti- 
olog 3 ^ The latter also was able to demon- 
strate fairl}-- clearly that a cataract is 
effective in preventing this damage to the 
retina by deflecting the ultraviolet light. 
Long excessive exposure to ultraviolet 
light produces an acute reaction, photoph- 
thalmia (snow blindness, electric ophthal- 
mia); but causes no material permanent 
changes although the immediate reaction 
may be very severe. Verhoeff and BelF 
were able to study the condition experi- 
mentally in the human eye. The subject 
was a woman, aged 50 years, who was af- 
fected with carcinoma of the upper lid 
and orbit, necessitating removal of tlie 
eye. The eye was normal, the media were 
clear, and vision was 20/30. The pupil 
was dilated with atropine, the visual acui- 
ty rernaining the same. The patient’s eye 
was exposed to very large doses of ultra- 
violet light for 55 minutes. At the end 
of the experiment the visual acuity was 
reduced to counting fingers at 1 foot and 
erythropsia was present. Within 2)4 min- 
utes vision was fingers at 6 feet. After 10 
minutes the vision was 20/200, with the 
appearance of a mist before the eyes but 
no erythropsia. After three hours, vision 
was 20/40+ . After 22 hours, the vision 
was 20/30, as before the experiment. 
Microscopic examination showed the reti- 
na to be normal. These investigators con- 
clude that the retina could not have been 
injured by abiotic action of light because 
of the rapid return of vision. Siegfried,^ 
Berens,® and others conclude" that the 
-ultraviolet of daylight, even in the higher 
concentrations, cannot cause perma- 
. nent retinal damage and that it can be 


considered relatively hanniess for the eye 
as a whole. 

As has been reported, Lucic stated that 
with one exception all of his- patients 
gave a history of looking at arc lights, 
furnaces, and so on. I was able to find 
only one instance in the literature, in a 
rather limited search, of a case in which 
apparent damage to the fovea was the 
result of arc welding. AViirdcmann^ re- 
ported the case of a 16-ycar-old girl who 
stood at a distance of 4 to 6 feet while a 
workman was welding a shovel with an 
“electric torch.’’ Ten days later "almost 
t 3 -picar’ Berlin’s edema developed in the 
macula of the right e 3 'e, with radial 
hemorrhages. Approximatel 3 '' two months 
after the exposure to tlie “electric torch’’ 
the edema and hemorrhage had become 
absorbed, leaving a t 3 'pical hole in the 
macula without pigment changes in the 
area surrounding it. There was absence 
of central vision together with a central 
scotoma. On the other hand, Rieke,® who, 
saw 1,532 cases of welding-arc conjunc- 
tivitis in the Kaiser Ship3'ards between 
March, 1941, and April, 1943, believes 
that the welding arc has no effect on the 
retina. At first there were “frequent re- 
peaters’’ and even in this group he con- 
cluded that exposure to the welding arc 
had no effect on the retina or deeper 
structures and caused no permanent dam- 
age to the e 3 "e. 

From the .data available at this time 
another tlieory of causation that warrants 
serious consideration is peripheral vascu- 
lar disease with angiospasm. Hogan 
points out that, anatomically, the disease 
occurs almost exclusivel 3 '- in the macular 
area. This would tend to place the disease 
on a vascular basis. He further points 
out that the arterioles from the retinal 
arteries are terminal at this site and break 
up into capillaries near the edge of the 
fovea. This area is particularly suscepti- 
ble to vascular changes and edema, hence 
the retinal capillary and arteriolar ar- 
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rangemcnt must be conducive to lesions 
of this sort. 'There may be other portions 
of the retina affected in this disease — for 
example,' the peripheral tenninal arterio- 
lar area elsewhere — but they cause no 
symptoms and the lesion goes unobserved, 
Hogan has seen patients who had small 
round punched-out areas of atrophy else- 
where in the retina without choroid in- 
volvement. He saw one patient at Treas- 
ure Island with a central lesion who also 
had another similar healed lesion near die 
inferior temporal arterioles. Similar ob- 
servations were made by Flack. 

In discussing macular edema Dukc- 
Eldcr'® states that circulator}^ edema is 
probably due to the structure of the thick 
fiber layer of Henle, which, with its 
ability to swell, can absorb large quanti- 
ties of fluid, a property also shared by the 
retina around the disc, where the nerve 
fiber layer is thickest. In addition, the 
central area is avascular, and the absence 
.of capillaries will limit absorption. Ex- 
treme degree of edema in the macular 
area may lead to the formation of cystic 
-spaces in the retinal substance visible as 
small flecks. This has been variously de- 
scribed as ‘‘cystic ma'cular degeneration,” 
“honeycomb macula,” or “vesicular macu- 
lar' edema of Nuel.” Later these may form 
a hole in the macula. 

" Duke-Elder^° has discussed the various 
forms of macular capillary disturbance 
under the heading of central serous retin- 
opathy. This is a peculiar characteristic 
edema limited to the macular region in 
young adults. It appears as an annular 
. swelling of . a darkish-red color around 
the macula, usually less but sometimes 
disc diameter in size. The edema is essen- 
tially preretinal, so that the area is raised 
above the retinal level and is surrounded 
by a ring-shaped light reflex. There are 
often also small exudative dots, white to 
yellow,- scattered over it. The condition 
IS transient and the prognosis is relatively 
good, but if it persists for a longer time, 


pennanent pigmentary and atrophic 
changes remain, so that although tlie final 
vision may be 20/20 careful scotometrj' 
ma}' reveal a small central scotoma that is 
not sufficiently large to become manifest 
in the usual tests for visual acuity. There 
may be slight distortion. 

A number of ob.scrvers have believed 
these cases of central serous retinopathy 
to be the result of vascular disease, es- 
pecially angiospasm, but it remained for 
Horniker” to present some cases in which 
general and special examinations afforded 
evidence of vasomotor instability. He 
proposed the name central angiospastic 
retinitis, but Bailliarl**' called the condi- 
tion capillaritis. Gifford and Marquardt” 
used the term central angiospastic retin- 
opathy and stressed tlie absence of in- 
flammator}’’ evidences. It is possible tliat 
this disease is identical with the chorio- 
retinitis centralis serosa described by Kita- 
hara^"' and others. It is of interest that one 
Japanese writer collected 640 cases re- 
ported over a five-year period, while an- 
other reported 150 personally observed 
cases.^® Gifford and Marquardt were also 
able to demonstrate vasomotor instability 
in their cases with evidence of peripheral 
vascular spasm. In their cases the effect 
of cigarette smoking was often marked. 
In one case one cigarette caused a drop 
of peripheral temperature varying from 
6.rto9°F. . - 

The disease under discussion in this re- 
port seems to correspond very closely, to 
the central serous • retinopathy of Duke- . 
Elder, although Lees' and Harrington 
think the name central angiospastic 
retinopathy would seem more applicable., 
if peripheral vascular disease can be dem- ' 
onstrated. While the origin may be toxic, 
it is recognized that emotional upset 
caused by worry, fear, and the like, espe- 
cially. when combined with the use of to- 
bacco, may. cause angiospasm. 

It has been pointed out that in the. 
Service there is ample possibilily for 
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emotional upset. In some of the cases, ' 
however, this can be fairly safely ex- 
cluded. It is acknowledged that many of 
the men in the Service are excessive 
smokers, with cigarettes selling for 6 
cents a package. In addition, while wor- 
rying or under the strain of fear, as has 
been stated, there is an additional tenden- 
cy to excessive smoking. This combina- 
tion in an individual who has an unstable 
' vasomotor system with peripheral vascu- 
lar disease unquestionably could produce 
angiospasm. It must be admitted tliat the 
above tlieory will not apply in all of the 
' cases that have been observed. The re- 
sults obtained with vasodilators when 
used in the very earl}"^ stages would fur- 
ther suggest angiospasm as a basis. While 
this possibility has been considered by 
. several of tlie Medical Othcers, facilities 
have not been available to carry on con- 
clusive studies in regard to possible pe- 
ripheral vascular disease. 

One further point warrants comment. 
It is possible that some of the “holes” in 
the fovea in patients who have normal 
vision may be explained by Lucie’s ob- 
servation that in some instances the pig- 
ment is piled up around the fovea, pro- 
ducing the appearance' of a foveal hole. 

The failure of the Army to observe the 
same condition more extensively may pos- 
sibly be. explained by the fact that visual 
requirements in the Navy are higher than 
in the Army and therefore any visual de- 
fect would be more apparent in tlie Navy. 
In a personnel whose visual requirements 
are not 20/20, many of the milder cases 
of patients, whose vision did not drop be- 
low 20/30, might easily pass unnoticed, 
especially as it is often difficult to differ- 
entiate early changes from a normal 
macula. 

It has also been observed that the dis- 
use is a rarity in officers and especially 
in aviators. These are carefully chosen 
groups of men. If the angiospasm theory 
is accepted it seems plausible that vaso- 


motor instability in tliese individuals 
would be discovered before tliey had com- 
pleted tlieir training and were given re- 
sponsibility. As has already been pointed 
out, the percentage of vasomotor insta- 
bility in the enlisted Army personnel ap- 
parently is high for the average age 
group. 

No explanation has been given as to 
why the disease is so prevalent in the Pa- 
cific Area and not in other sectors. 

Summary 

This summary is based on tlie data 
furnished by the various Naval Medical 
Officers listed above. 

The report must be considered a pre- 
liminar}’ report. 

1. Various types of macular lesions 
have been obsen'ed in Nary personnel. 
These include extensive central retinal 
changes due to contusion, nontraumatic 
macular chorioretinitis, and hole in the 
macula resulting from trauma or solar 
bums. In addition to these a rather un- 
usual type of foveo-macular retinitis has 
been obserr^ed which has been found 
primarity in tlie personnel that has sen'ed 
in the Hawaiian Islands or the South Pa- 
cific Combat Zone. 

2. Of the rather large number of cases 
seen, approximately 176 have been studied 
in detail in the various Naval hospitals to 
furnish the data for this report.- 

3. The lesion is limited primarily to 
the fovea and starts with a macular edema 
and loss of foveal reflex. In the early 
stages the changes are very difficult to 
differentiate from a normal macula. In 
the later stages the picture is that of a 
hole or cyst in the fovea surrounded by a 
gray area of 0.5 to 1 disc diameter in size 
and composed of very fine pigment 
changes. This may progress to a i stage 
where the macula has a “honeycombed” 
appearance which, in turn, may be foty 
lowed by the development of a hole in the 
macula. This is often irregular. 
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4. Various forms of treatment seem in- United States, and a few seen in private 
effective. The use of vasodilators in very practice. 

early cases has in a number of cases 10. Of the many etiologic causes con- 
seemed beneficial. , sidered, only two desen'-e serious consid- 

5. The vision varies between 5/200 and eration; namely, solar retinitis and angio- 

20/20+ and while most eyes recover spastic retinopathy. The former was 
with 20/25 to 20/20 vision, in some in- rather conclusively ruled out but the latter 
stances the final vision was 5/200. deserves further consideration. 

6. The average age of the patients was 11. Clinically the disease very closely 

23 years and the condition was bilateral in resembles the picture of central serous 
30 percent of the cases. The second eye retinopathy of Duke Elder, which .Gifford 
usually becomes involved after the first has called central angiospastic retinopa- 
has healed. thy. Because of lack of proper facilities 

7. In the typical case there was a cen- ' for this special work, it has not been pos- 
tral scotoma of 0.5 to 3 degrees. In some sible to study these cases for the presence 
instances this disappeared even though of peripheral vascular disease. 

the fovea had what appeared to be a hole. 12. The survey seems to justify further 

8. Detailed physical e.xamination failed study as to etiolog}'’, giving special con- 
to reveal pathologic changes that were sideration to possible peripheral vascular 
common in any large percentage of the disease- and angiospasm. 

cases. The report would seem rather definite- 

9. While the vast majority of patients ly to establish an entity that appears clin- 
had seen service in the Hawaiian Islands ically to correspond to the central serous 
or the South Pacific, cases were also ob- retinopathy of Duke-Elder or the central 
served in “Boot Camps,’’ enlistment cen- angiospastic retinopathy of Gifford. The 
ters, submarine crews, in individuals cause has not been established. Treatment, 
whose sendee has been limited to the on the whole, has been ineffective. 

384 Post Street. 
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THE CHOICE OF THE FIXATING EYE IN PARALYTIC AND 
NONPARALYTIC STRABISMUS* 

James Watson AViiite, M.D. 
iVczv York 16 


.Ophthalmic literature contains only oc- 
casional and fragmentary statements 
about the change in fixation as the eyes 
are directed to different parts of the fields 
of gaze. Tests for dominancy have gen- 
erally been made in the prima^'' position 
for distance and near only, and the 
changes in fixation in the six cardinal 
fields have received scant attention. Clini- 
cally, this change in fixation is frequently 
observed in both paralytic and nonpara- 
lytic strabismus, and operative procedures 
should be varied, depending on the choice 
of fixation. 

The dominant eye is said to be the eye 
-with the better vision, but I have observed 
two cases with vision of 20/200 in one 
eye, corrected to 20/20 with minus lenses, 
and 20/20 in the fellow-eye, which was 
practically emmetropic, yet the nij^opic' 
eye was chosen to fixate most of the time, 
either without or with the correction, and- 
the emmetropic eye was used only when 
~ distinct vision was necessary. 

In nonparalytic convergent strabis- 
mus, especially when it is of the con- 
- vergence-excess variety, several types of 
fixation are found. Fixation may be per- 
formed for distance, for near, and in the 
six cardinal fields by the eye with the 
better vision. In such cases the vision of 
, the feliow-eye is below 20/70. These 
cases are not included in this paper. If 
the vision in the squinting eye is 20/70 
or better, this eye will be found to fixate 
part of the time in some field, and the 
better the vision the more often the eye 
will' be f ound to fixate. 

*Read at the seventy-ninth annual meeting 
of the American Ophthalmological Society, at 
Hot Springs, Virginia, June, 1943. 


When the vision is equal and the fixa- 
tion is truly alternating, at least one of 
three different conditions is found: 

First, if either eye fixates without any 
spasmodic inversion of the fellow-eye, 
and this whetlier fixation is in the primar}^ 
position or in looking to the right or to 
the left. 

Second, if the right eye fixates in the 
primary position and in eyes right, and 
the left eye fixates in the primar}" posi- 
tion but fixates constantly in eyes left. In 
such cases there is no limitation of out- 
ward rotation of either eye, but there is 
generally a marked increase in inward 
rotation of the nonfixating eye. In such 
cases surgical measures applied to the. 
rectus interni to stop the overaction re- 
sults in a very satisfactor}^ correction. In 
these cases the convergence near point is 
usually either normal or excessive. 

Third, in this type there may be perfect 
alternation in the primar}’' position, or 
nearly so, or one e)"e may be dominant, 
whereas the other has a vision of 20/70 
or better. In such cases either eye may 
fixate for distance and near, but the right 
eye fixates in eyes left and the left eye 
in eyes right. This results finally in a 
failure of either eye to abduct normally, 
and the internal recti rarety, if ever, over- 
act, since they are, in turn, used to fixate 
while in the nasal field. The convergence 
near point is often less than normaff 
Surgical measures to shorten the exter- 
nal recti are indicated, and any surgery 
applied to the interni depends on the 
proximity of the convergence near point 
and the ability to hold this fixation. 

The mechanics in this type evidently is 
as follows : while fixating with the right 
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cj^ejn the prlmarj' position, the left eye 
is turned 30'^ to the right. Instead of 
moving tlie right eye 30° to the right, 
fixation is taken up by the eye that is 
already in that position. The reverse is 
true when fixating with the left eye in the 
primary position with the right eye con- 
verged 30°. 

In divergent strabismus, the same 
mechanism prevails if the strabismus is 
alternating; that is, with the right eye 
fixating for distance, the left eye is 
diverged 30° to the left and is used for 
vision in the left field, but when the left 
eye fixates in the primary position, the 
right eye is used for right-field fixation. 

The form of surgery and the progno- 
sis after surgical treatment depend on 
the correctness of the diagnosis, which 
must include the convergence near point, 
both as to whether it is absolute or rela- 
tive and on how strongly the attempt is 
made and how well it is maintained. 

I will not present any theories for the 
occurrence of these variations, but will 
state, as simply as possible, the clinical ob- 
servations that I have made over a period 
of years. 

' Fixation in paralytic squints varies in 
much the same way, with one exception ; - 
that is, in very recent cases, where fixa- 
tion with the paretic eye is uncertain and 
wavering, the nonparetic eye is more 
often used to fixate. Later the fixation 
may change from one eye to the other, or 
it may, by a tilting or turning of the head 
or by a control of the convergence, di- 
vergence, or sursumvergence, make bin- 
ocular single vision possible. If binocu- 
lar single vision cannot be maintained, 
then secondary contractures and second- 
ary deviations are introduced to make the 
displacement of the -false image either 
more comitant, or to make it less evident 
by making its displacement greater. This 
appears to be true regardless of whether 
the paralysis is hereditary or congenital 
or has been acquired only a few weeks or 


months before the eye is examined for 
the first time. The contention often heard, 
that -in congenital paralyses diplopia is 
not present, is in most instances, a mis- 
statement if neither eye is amblyopic. Pa- 
tients will be found to adjust for fusion 
or for a greater displacement of the 
images in exactly the same way as they 
do when the case is recent. 

In a paralysis of any extraocular mus- 
cle it must be determined which eye fix- 
ates for distance, for near, and in the 
six cardinal fields. These tests will deter- 
mine the primary and secondary devia- 
tions and the secondary contractures, and 
which of these is the most marked or the 
most constant. The clioicc of the fixating 
eye in paralytic squints and the change 
from binocular single vision to monocu- 
lar fixation with diplopia or suppression 
varies sometimes because of the domi- 
nant eye; probably more often because of 
the failure of the paretic muscle to fixate 
promptly. When the paretic muscle fixates 
fairly promptly, this eye is often chosen 
to fixate to effect a greater separation of 
the two images. 

To illustrate: In a paralysis of the left 
external rectus, when fixating with the . 
right eye, the primary deviation of the 
left ej'e may not be marked, and binocu- 
single vision is maintained by a turn of 
the head into the field of the paretic ex- 
ternus muscle. When fixating witlr the 
right eye, a secondary contracture of the 
left medial rectus muscle may occur. The ' 
squint is often increased markedly and, 
because of the force of the intemus, one 
cannot judge accurately the amount of 
the paralysis. In operating to correct an 
external-rectus paralysis, the intemus- 
should, whenever possible, be engaged on 
a double-armed suture and severed com- 
pletely. Often one is able to prove that, 
the lateral rectus is not so paretic as it 
was believed to be.- The surgeon should 
make this test ■ before asserting that a 
satisfactor}'^ result has be.en attained from 
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any form of transplant or other pro- 
cedure. If fixation is done with the 
paretic eye, ..the secondary contracture is 
negligible, the main deformity being from 
the secondary deviation of tlie medial 
rectus of the fellow-eye. 

The same principles are maintained in 
paratysis of the’ medial rectus, the greater 
divergence resulting from the secondary 
deviation of the lateral rectus of the fel- 
low-eye, when the eye with the paretic 
medial rectus is chosen to fixate. This, I 
believe, is the reason for the marked over- 
corrections of convergent strabismus, 
when a bilateral recession or tenotomy 
has been performed. 

Tn a paralysis of the superior rectus 
muscle, eitlier unilateral or bilateral, if the 
fixation is out of tlie field of the paretic 
superior rectus, there is no secondary 
deviation of the inferior oblique. Only 
in those who fixate with the paretic eye 
in eyes right, and especially in eyes up 
and right, or in bilateral cases, with the 
left eye, also in eyes left and eyes up and 
left, is the spasm of the inferior oblique 
muscles excessive, and when continued 
over a longer period, the inferior obliques 
develop into especially large, powerful 
muscles. 

, - In paralysis of the inferior oblique, 
binocular single vision may be maintained 
throughout a large field, and when the 
nonparetic eye fixates, the primary devia- 
tion- may not result in marked hypotropia. 
When, however, the paretic eye fixates, 
the secondary deviation of the nonparetic 
eye is marked. 

In a' paper read by me in 1941 before 
the Section of Ophthalmology of the 
American Medical Association, I at- 
tempted to emphasize this difference in 
cases of double elevator paralysis of one 
eye. These cases are- found in three 
forms: First, those with binocular. single 
vision, which is maintained by a tilting of 
the head or by keeping the vision confined 
to the lower field ; second, those in which 


fixation is maintained by the nonparetic 
eye, in which case the hypotropia of the 
paretic eye may be more or less marked ; 
third, those in which the paretic eye fix- 
ates. The upward rotation of this eye is 
more or less limited, depending on the de- 
gree of paralysis, but the secondar}' devia- 
tion of the nonparetic eye is excessive. In 
any of these varieties there may be a true 
or a false ptosis, the correction of which 
should be postponed until the eyes have 
been brought to approximately the same 
level. Paralysis of the inferior rectus 
muscle follows the same general rule. 

Like the preceding paralyses, paratysis 
of the superior oblique differs, depending 
on whether binocular single vision is 
maintained in some way or whether the 
paretic or the nonparetic eye is used to 
fixate. When the nonparetic eye fixates, 
the inferior oblique muscle of the paretic 
eye usually has a secondary contracture. 
In these cases correction consists of per- 
forming a tenotomy or recession of the 
inferior oblique. This may be followed 
by a tenotomy or recession of the inferior 
rectus of the fellow-eye, in order to limit 
any secondar}’- deviation. Wheeler’s 
method of making a tuck in the superior 
oblique is occasionally useful, and the 
operation described by Wendell L. 
Hughes may be of use in such cases. 
However, when the paretic superior 
oblique is of the fixating eye, large 
degrees of deviation may be corrected by 
making a recession or tenotomy of the 
inferior rectus of the other eye, in order 
to stop the secondary deviation. In all 
of these varieties the form of surger)^ is 
dependent on the type of fixation, and 
surgical success depends on strict ad- 
herence to these principles. 

This paper should be considered as 
only a preliminary study, since I have 
failed to test for dominancy routinely, . 
and, when tested, the results have often 
not been recorded. '• 

15 Park Avenue. 
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ExCKIITIIAEMIC Ol’IITIlAEiMOI’I-EGIA 

Before concluding' this lecture, it ma}’- 
be not inappropriate to refer to the con- 
dition termed “exophthalmic ophthalmo- 
plegia (Brain, 1938). The term was in- 
vented to cover a group of cases in which 
exophthalmos and loss of e3"e movement 
occurred together, sometimes in -associa- 
tion with, at others independently of, 
thjTOtoxicosis. The condition was noted 
to appear spontaneous!}'’ or after a thy- 
roidectomy, but the former variet}'' was 
not influenced beneficially by the opera- 
tion. The characteristic feature of the 
syndrome was considered to .be a paraly- 
sis limited to the eye muscles and not 
possessing the distinctive fatigability of 
myasthenia gravis nor showing improve- 
ment after the administration of prostig- 
mine. The histologic basis was thought to 
be well recognized, consisting mainly of 
edema of the orbital contents and an ex- 
tensive lymphocytic infiltration and fibro- 
sis of the eye muscles. 

Criticism'arises in connection with the 
choice of term and integrity of syndrome. 
Concerning the first item, many varieties 
of pfoptosis coupled with disturbance or 
loss of e)''e movement occur other than 
those intended to be included in the term. 
These range from the pseudo-palsies of 
orbital neoplasm, inflammation, and vas- 
cular turgescence to the ophthalmoplegias 
of myasthenia gravis and allied neurolo- 
gic disorders. The expediency of employ- 
ing a nonspecific term to particularize an 
individual syndrome may be questioned. 

Concerning the basic integrity of ex- 
ophthalmic ophthalmoplegia, analysis of 
the illustrative cases reveals that the syn- 
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drome comprises examples of loss of eye 
movement due to thyrotoxic ophthalmo- 
])Iegia and thyrotrophic exophthalmos. 
Elsewhere the distinction between the two 
conditions has been emphasized, the thy- 
rotoxic palsy being a true ophthalmo- 
plegia resulting from a special type of 
neuromuscular degeneration, whereas the 
disturbance of eye movement in thyro- 
trophic exophthalmos is largely mechani- 
cal, being due to a swelling and stiffening 
of the cxtraocular muscles that take place 
within the restricted confines of the orbit. 

In his opening remarks. Brain draws 
attention to the presence in the literature 
of instances of hyperthyroidism associ- 
ated with ophthalmoplegia. One of these, 
a case of Warner’s (1882), was a woman, 
aged 25 years, with marked thyrotoxicosis 
and proptosis and almost total ophthalmo- 
plegia. Autopsy three years later revealed 
no abnormality of the orbit apart from an 
increase of interfascicular' fat in the vol- 
untary muscles. Gross enlargement, 
edema,'and round-celled infiltration were 
not noted. Further on, reference is made 
to Burch’s patient in whom the loss' of 
eye movement was accompanied by swell- 
ing, edema, and round-celled infiltration 
of the eye muscles. Both these cases, in ' 
spite of pathologic and clinical incon- 
gruity, are regarded as instances of one 
syndrome. Again, later in the article, 
pathologic details are given of changes in ' 
the eye muscles from two patients suffer- 
ing from exophthalmic ophthalmoplegia, 
in one (illustrated as fig. 2 in Brain’s ar- 
ticle), changes typical of thyrotoxicosis 
are seen ; whereas in the other, a case of 
postoperative progressive exophthalmos,' 
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there is reported enlargement of the mus-. 
cle fibers and rarefaction of the interstitial 
tissues due to edema, changes characteris- 
tic of thyrotrophic exophtlialmos. 

Analysis of illustrative cases 

It may now be advantageous to examine 
certain of the accompanying statements : 

1. (a) “Neither in exophthalmic goiter 
nor in exophthalmic ophthalmoplegia is 
the exophtlialmos the result of .hyper- 
thyroidism.” (b) “In Graves’s disease, 
thyrotoxicosis is an essential ; in exoph- 
thalmic ophthalmoplegia, it is not.” (c) 
“The exophthalmos of exophthalmic oph- 
thalmoplegia bears no constant relation to 
the presence of hyperth)woidism.” 

The object of these remarks appears in- 
tended to emphasize the author’s opinion 
■that the syndrome of exophthalmic oph- 
thalmoplegia is to be distinguished from 
Graves’s disease and that the development 
of an eye palsy in the latter condition is 
not related to the th)motoxicosis. Such 
cases- were termed “spontaneous” in con- 
tradistinction to those which follow a 
thyroidectomy when the basal metabolism 
is low. It is overlooked, concerning an 
• instance of Graves’s disease (Brain’s il- 
lustrative case no. 5}, that in an earlier 
publication (Starling et a/., 1938) both the 
exophthalmos and the ocular palsy were 
noted to improve after thyroidectomy. 

As pointed out earlier, the proptosis 
and loss of eye movement of Graves’s 
disease are essentially thyrotoxic, being 
somewhat related to the degree of toxicity 
and improved by the removal of thyroid 
tissue. The correct designation is thyro- 
toxic exophthalmos with ophthalmo- 
plegia. On the other hand, the proptosis 
and loss of eye movement of thyrotrophic 
exophthalmos is independent of any asso- 
ciated hyperthyroidism. 

2. “The syndrome is distinct from my- 
' asthenia gravis complicating exophthalmic 
goiter, points of difference being as fol- 
lows; (a) The palsy is limited to the eye 


muscles, (b) The myasthenic fatigabili- 
ty, Uie relapses, and remissions of myas- 
thenia gravis are not observed, (c) There 
is no response to prostigmine.” 

Regarding limitation of the palsy to 
the eye muscles, it may be recalled that 
thyroto.xic ophthalmoplegia is not uncom- 
monly associated with palsies of the other 
cranial nen^es. In the earlier publication 
of the case referred to (Brain’s no. 5), 
the squint was accompanied by bilateral 
facial and more or less generalized weak- 
ness, all items being improved or cured 
by a thj'roidectoniy. Myasthenic fatig- 
ability was also noted in that the diplopia, 
before its conversion into a squint, was 
absent for about half an hour each morn- 
ing. Concerning the alleged absence of re- 
sponse to prostigmine, it is certain that 
cases of thyrotoxic ophthalmoplegia do 
respond to its administration, the amount 
depending upon the predominance of the 
myasthenic element over such factors as 
the degree of degeneration of the eye 
muscles, their over-lengthening, the re- 
traction of the shortened lid tissues, and 
the strength of the S)TOpathetic pull. 

In thyrotrophic exophthalmos, the loss 
of movement is probably always limited 
to the eye muscles because the accompany-' 
ing hyperthyroidism is seldom severe 
or prolonged enough to lead to general- 
ized myasthenia. The disturbance of ocu- 
lar movement also is not a myasthenic 
property; hence, myasthenic fatigability 
and response to prostigmine cannot be ex- 
pected, ' 

3. “The ocular syndrome in exophthal- 
mic goiter is probably due to the action 
of the thyrotrophic hormone.” 

At present there is no evidence definite- 
ly implicating thyrotrophic activity in the 
maintenance of exophthalmic goiter, and 
some not unimportant against the hypoth- 
esis. Thyrotrophic exophthalmos occurs 
both experimentally and in man and 
possesses features which differentiate it 
completely from the proptosis of exoph- 



822 


JOHN H. MULVANY 


thalmic goiter. It is. hardly creditable that 
the thyrotrophic hormone should be re- 
sponsible for both types of exophthalmos. 

4. “The ophthalmoplegia is secondary 
to the exophthalmos.” 

The eye palsy in exophthalmic goiter 
bears no relation to the degree of exoph- 
thalmos. Full movement may be retained 
in the face of a considerable proptosis or, 
conversely, a palsy may be present -with 
only a slight degree of proptosis. In thy- 
rotrophic exophthalmos, the proptosis and 
loss of eye movement arc both secondary 
to the muscle changes and not related to 
each other. The exophthalmos is not oph- 
thalmoplegic nor the ophthalmoplegia ex- 
ophthalmic. 

5. “The ophthalmoplegia is a paresis or 
paralysis not of individual muscles but of 
movement in a particular plane . . . the 
superior rectus ... is never atlected in- 
dependently of the inferior oblique.” 

In thyrotoxicosis, any of the individual 
muscles may be affected by a palsy, either 
singly or in conjunction with •weakness or 
palsy of some of the others; but the loss 
of mobility seldom takes place solely in a 
particular plane. With extreme exoph- 
thalmos, ocular movement may be re- 
stricted in all directions, owing to gener- 
al weakness of the eye muscles. In thyro- 
trophic exophthalmos, upward movement 
is commonly affected first, usually with 
upper-lid retraction. If the palsy were in 
a particular plane, it would be suggestive 
- of a central lesion and tlie loss of up- 
ward movement would more likely be as- 
sociated with ptosis. 

6. “The exophthalmos is always asso- 
ciated with some edema of the loose tis- 
sues of the lids . . . and may be consider- 
able.” 

In thyrotoxicosis, a true edema of the 
lids is exceedingly rare apart from an 
associated keratitis. Fullness of the lids 
not due to edema is fairly common. In 
thj'rotrophic exophthalmos, a slight de- 
gree of edema of the conjunctiva , in the 


first stage and obvious edema of the lids 
in the second stage are usual features^ ‘ 

7. “Bandaging of the eyes' often makes 
the ophthalmoplegia worse.” 

In exophthalmic goiter, bandaging of 
the eyes may result in improvement of the 
extraocular-musclc weakness, as it aids 
the retraction of muscle fibers. Bandaging 
in lh 3 'rolrophic exophthalmos aggravates 
the condition, for it increases retrobulbar 
tension. 

8. “Its histologic basis is well recog- 
nized.” 

This is not quite correct. The changes 
■ in thyrotrophic exophthalmos, made fa- 
miliar through the writings of Burch and 
Naffziger, have little in common with the. 
- thyrotoxic degeneration, but the distinc- 
tion is certainly not well recognized at 
present. 

Conclusion. The Icnn exophthalmic' 
ophthalmoplegia, being of loose definition, 
possessing no etiologic significance, and 
relating to a syndrome lacking integral 
unity, could appropriately be dropped for 
the more accurate designation of its two 
components ; -namely, thyrotoxic ophthal- 
moplegia and tliyrotrophic exophthalmos. 

Differential DIAGNOSIS ' 

Distinction between the well-developed 
case of either variety of exophthalmos is 
simple enough, but difficulty may be ex- 
perienced in recognizing mild or atypical 
instances. The differential diagnosis will 
depend mainly upon the recognition of 
local characteristics, biit an examination 
of certain general aspects will also be of 
aid. 

Thyrotoxicosis is a disease consisting 
in the main of two components, thyroid - 
overfunctiqn and sympatheticotonia,' both 
of which contribute in an obvious manner 
to the symptomatology; but it is not so 
readily recognized that thyrotrophic 
hyperthyroidism is of a more' straight-- , 
forward character, being accompanied 
only rarely by evidence of marked sympa- 
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thetic disturbance. Thus, the anxiety 
phenomena of palpitation, variable tachy- 
’ cardia, tremor, sweats, flushes, and anxiety 
traits all, so characteristic of thyrotoxi- 
cosis, are usually slight or absent in 
thyrotrophic hyperthyroidism. Diffuse 
'tltyroid enlargement, the concomitant 
features of loss of weight, lymphoid dys- 
plasia and amenorrhea, frequent associa- 
tions of toxic goiter and related somewhat 
to the measure of toxicity, also are 
not common in thyrotrophism, the thyroid 
gland often being small and the loss of 
weight relatively slight. The substance of 
these remarks is illustrated in patients 
with acromegaly or in the later phases of 
. pregnancy when the basal metabolism 
may be raised as much as 40 percent, due 
to thyrotrophic stimulation in tlie absence 
of the slightest suggestion clinically of 
hyperthyroidism. It may be useful, there- 
fore, to remember tliat, apart from the 
proptosis which is capable of differen- 
tiation on its own merits, the cardinal fea- 
' tures of exophthalmic goiter are often but 
little in evidence. 

Other points of a helpful character con- 
cern the age and sex incidence. Thyro- 
toxicosis is three to four times commoner 
in women than in men and is mainly a 
disease of the young adult, although cases 
occur at all ages from about the third year 
onward. The peak of its frequency is re- 
lated neither to puberty nor to the meno- 
pause' Thyrotrophic exophthalmos, on the 
-Other hand, is three to four times more 
common in men arid possesses a higher 
age incidence, the average age in 22 cases 
in nien and in 6 in women being 54 and 
47 3'^ears, respectively. The disease is not 
often seen under 40 and is rare before 35, 
although there are two cases in the litera- 
ture, both strangely- enough in women, oc- 
curring below- this figure, one at 34 years 
- with the loss, of one e.ye (McCravey and 
Mather, 1940), and the other at -31 years 
following the gonadothyrotrophic stimu- 
lus of pregnancy (Brain, 1939). In gen- 


eral, the disease is a late menopausal 
manifestation, its incidence probably be- 
ing related to the increased output of 
gonadal and less so of thyrotrophic hor- 
mones with which that period of life is 
associated. 

Finally, satisfactory evidence of the na- 
ture of the hyperthyroid process may be 
obtained from an examination of tlie pa- 
tient’s serum for the presence of an in- 
creased amount of th 3 Totrophic hormone. 
The simplest, and probabl 3 ’’ most reliable, 
method of doing this is that practiced b 3 ^ 
Galli-Mainini (1942) and consists in es- 
tiriiating changes in the basal metabolism 
of guinea pigs treated with appropriate 
doses of the serum. A positive result is a 
sufficient indication of the thyrotrophic 
nature of the hyperthyroidism, although 
for various reasons a negative finding 
does not carr 3 ’^ the same weight in the op- 
posite direction. 

Concerning the exophthalmos, how- 
ever, it ma 3 '^ be stated that in general a 
moderate to high degree of s 3 TOptomless 
proptosis, often more apparent than real, 
of resilient character, marked b 3 ^ lid 
spasm but retaining full eye movement, 
and with complete absence of local edema 
or evidence of retrobulbar pressure is 
most likely to be thyrotoxic in nature ; and' 
that a slight to moderate protrusion, often 
painful and accompanied by other subjec- 
tive phenomena, associated with retrac- 
tion of the upper lid not due to spasm, 
often in conjunction with some loss of 
elevation and less frequently of lateral 
movement, early edema, and evidence of 
increasing retrobulbar pressure, is most 
probably th 3 ’^rotrophic in origin. 

Conclusion 

Concerning the exophthalmos of hyper- 
thyroidism, the existence of a differentia- 
tion complete in respect to mechanism, 
pathology, symptomatology, and resporise 
to treatment suggests thattwo diseases are' 
concerned instead of one, as' has been 
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the accepted opinion heretofore. 

The exophthalmos of thyrotoxicosis 
appears to develop and he maintained in- 
dependently of Iwpophyseal control. It 
often bears some relationship to the se- 
verity of tlie disease and tends to show 
improvement after thyroidectomy. Tlic 
thyrotrophic hormone has never been 
found in increased quantities in the scrum 
of any unquestionable instance. 

Thyrotrophic e.xophthalmos, on the 
other hand, is undoubtedly of pituitary 
origin, being certainly associated with in- 
creased formation of thyrotrophic hor- 
mone and possibly also of one or more 


sterones. ]iyperth\'roidisni, an c.sscntial 
component of the condition at one stage 
or other, bears no more than a casual re- 
lation to the proptosis. The control of 
hyperthyroidism by thyroidectomy often 
leads to severe aggravation of the prop- 
tosis on account of the stimulus to in- 
creased secretory activity of the pituitaiy 
gland. 

Thyrotrophic exophthalmos never de- 
velops into classical exophthalmic goiter; 
conversely, the latter is not associated 
with the progressive th 3 'rotrophic exoph- 
thalmos. 


.SuMiAfARY 

A differentiation based upon distinctions in etiolog.v, mechanism, pathology, symp- 
tomatolog)^ and certain aspects of treatment is presented of two varieties of exoph- 
thalmos occurring in association with hyperlh}'’roidism. The main features are as 
follows ; 


Thyrotoxic exophthalmos 
Etiology 

A feature of young adult life, the peak 
being related neither to puberty nor to the 
menopause. 

Three to four times as common in women. 

A disease compounded of hyperthyroid- 
ism and sympatheticotonia and main- 
tained apparently independently of thyro- 
trophic control. 

Mechanism 

The proptosis is essentially thyrotoxic, be- 
ing somewhat related to degree of toxici- 
ty. A raised basal metabolism is associ- 
ated. 


Thyrotrophic exophthalmos 

A feature of the climacteric, the average 
age in 22 cases in men and 6 in women 
being 54 and 47 years, respectively. 

Three to four times as common in men. 

A disease of pituitary’’ origin compounded 
of th^motrophism and possibly increased 
sterone fonnation. Sympatheticotonia, as 
in other forms of thyrotrophic hj^per- 
thyroidism, is slight or absent. 

■ The proptosis is unrelated to any coinci- 
. dent hyperthyroidism. In postoperative 
exacerbation, the basal metabolism ma}' be 
subnormal. 

Unconnected with sympathetic activity. 
Experimentally, sympathectomy will not 
retard nor prevent its development. 
Clinically, the proptosis -has appeared in 
an individual with paralysis of cervical 
sympathetic. 
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Produced l^y traction on the globe of tlie 
anterior orbital unstriped musculature op- 
erating in presence of weakened voluntar}'^ 
extraocular muscles. Both factors are es- 
sentially complementary. 

There is no evidence of increased retro- 
bulbar pressure. 


Anatomic basis of mechanism 

(a) Muller’s palpebral muscles exert a 
pull on upper and lower poles of globe 
through connections with expansions 
from tendons of upper and lower recti 
muscles to lid tissues. Contraction of these 
muscles tends to produce lid retraction 
and proptosis. 

(b) Landstrom's circular muscle, lying in 
anterior half of orbit and stretching be- 
tween orbital septum and region of equa- 
tor of globe, exerts direct concentric pull 
on globe. 

Component of sympathetic otonia 
Experimentally, 

(a) Stimulation of the cervical sym- 
pathetic nerve in certain animals 
leads to lid retraction and 
proptosis. 

, (b) Administration of sympathomi- 
metic drugs in subliminal dosage 
can effect proptosis when com- 
bined with thyroxine. 

- Clinically, 

(a) Exophthalmic goiter is invariably 
accompanied by sympatheticotonia. 

(b) The administration singl}'- either 
of sympathomimetic drugs or of 
thyroxine will not produce exoph- 
thalmos ; but the combination of 
the two substances can effect 
marked proptosis and lid retraction 
not accompanied by a dilated pupil. 


Results from increased retrobulbar pres- 
sure occasioned by enlargement of extra- 
ocular muscles. 


Later, the swollen orbital contents bulge 
against the orbital septum and lids, caus- 
ing compression of palpebral venous ar- 
cades and leading to lid edema and 
chemosis. 


Tension rises rapidly, owing to increasing 
lid resistance, and vicious circle of pres- 
sure leads to disaster unless relieved. 
Rarely, generalized introrbital edema may 
be associated with orbital venous obstruc- 
tion. 
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(c) Cervical symi)atliccloniy may re- 
lieve the lid retraction and prop- 
tosis. 

Component of cxtraocular myasthenia and hypotonia 

Myasthenia is a constant accompaniment 
of e.xophthalmic goiter. It varies from 
the mildest type to a severe degree, simu- 
lating myasthenia gravis in its intensity 
and gravity. Improved by rest and ad- 
ministration of prostigmine, its character 
is somewhat altered by persistent weak- 
ness due to hypotonia. 

The muscle weakness is essentially thyro- 
toxic in origin being cured by a thyroid- 
ectomy. It should not be confused with 
myasthenia gravis nor other types of my- 
asthenia possessing a similar clinical pic- 
ture. 

The eye muscles are affected to a greater 
extent than are other skeletal muscles ; 
hence, ocular palsies are relatively not in- 
frequent. The predeliction may be ac- 
counted for by the fine structure of the 
muscle fiber which is unique in the body, 
by their greater susceptibility to chemical 
and presumably thyroid toxemia, and by 
widespread degeneration of highly de- 
veloped nerve supply. 

A correlation has been established be- 
tween the degree of myasthenia and ex- 
ophthalmos present. 

Administration of prostigmine may tem- 
porarily reduce the width of the palpebral 
fissure and improve slightly the degree of 
proptosis. Thyrotoxic ophthalmoplegias 
, have also been relieved temporarily by 
this drug. 

Alternatively, the administration of yo- 
himbine may reduce the proptosis pro- 
duced experimentally by the combined 
effect of ephedrine and thyroxine. Both 
^ these drugs favorably influence muscle 
tone' although in different ways. 
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Orbital pathology ^ ^ 

A neuromuscular degeneration. 

The morbid process is characterized by: 

(a) General wasting of muscle fibers ac- 
companied by loss of striation, fibrillation, 
amorphous granulation of sarcoplasm. 
Marked reduplication of sarcolemmal 
nuclei and less so those of sarcoplasm. 

(b) The nerve fibers show granulation 
and absorption of neuroplasm accom- 
panied by diflfuse proliferation of neuri- 
demmal nuclei. 

Each type of degeneration in scattered 
areas may lead to disintegration and ab- 
sorption of respective fibers. 

Muscles normal in size and consistence. 


Absence of edema, general fibrosis, and 
round-celled infiltration. A few small 
riymphorrhages seen. 

Lacrimal gland normal. 

Orbital fat normal or slightly increased. 

Nutrition of eyeball little impaired; con- 
gestion absent, except as result of expo- 
sure. 


Sympt 07 )uitology 

A symptomless proptosis with features 
, depending mainly on sympathetic overac- 
tion and extraocular weakness. 

Subjective features absent, as a rule, ex- 
cept when due to complication or expo- 
sure. 

. Lid spasm evident. 


Primarily a muscle disorder; 

The morbid process is characterized b)': 

(a) Diffuse and extensive fibrosis. 

(b) Edema. 

(c) Special type of degeneration result- 
ing in fibrosis or disintegration and ab- 
sorption of muscle fibers. 

(d) Abundant round-celled infiltration. 


Smaller nerves and vessels affected by 
edema. The former become absorbed. 

Muscle enlargement may be gross, some- 
times attaining circumference of 60 to 70 
mm. 

Consistence hard and gritty. 

Absence of sarcolemmal nuclear redupli- 
cation. 

Lacrimal gland constantly affected by 
changes similar to those in muscles. 

Orbital fat normal or reduced. 

Nutrition of e 3 ’^eball suffers through con- 
gestion, chemosis, and ulceration. Per- 
foration, papilledema, and retinal hemor- 
rhages not infrequent. 


An uneasj^ proptosis with many features 
resulting mechanically from increased 
retrobulbar pressure. 

Subjective phenomena frequent and 
early, consisting of discomfort or pain, 
lacrimation, photophobia, diplopia, and 
difficulty in convergence. 

Lid spasm absent, permitting eversion of 
lids in early stages. 
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Proptosis more apparent tiian real, owing 
to associated .widening of palpebral fis- 
sure. 

No evidence of increased retrobulbar 
pressure. The globe can often be pushed 



although quickly resuming former posi- 
tion on release of pressure. 

Congestive features absent except as re- 
sult of exposure. 


Lid edema and chemosis never seen apart 
from anasarca or local sepsis due to ul- 
ceration. 

Ulceration rare and usually of superficial 
type unless complicated by sepsis. 


Dislocation of globe not rare in high de- 
grees of proptosis, owing to wide palpe- 
bral fissure and laxity of cxtraocular 
muscles. 

Eye movement normal but palsies of in- 
dividual muscles may occur. Ptosis and 
disturbance of lateral movement most 
common, but rarely total ophthalmoplegia 
occurs, usually in association with some 
generalized myasthenia. 


Eye palsies sometimes relieved by prostig- 
mine and cured by thyroidectomy. 

Vision normal, although slight restriction 
of extreme temporal fields, owing to 
weakness of ocular abductors. 

Lacrimal gland normal. . 


Proptosis more real tlian apparent owing 
to absence of lid spasm. 

Retrobulbar tension hard, sometimes 
stonily resistive. The globe cannot be 
pushed back into orbit, and attempt is 
painful. 

Congestive features early and constant, 
manifested first by subedema of ocular 
conjunctiva and presence of network of 
fine venules. 

Lid edema and chemosis consecutive to 
compression of palpebral venous arcades 
and lid pressure over cornea. 

Ulceration almost inevitable in- severe 
cases; results from corneal necrosis due 
to lid tension and exposure. It is deep and 
rapidl)’^ perforates unless relieved. 

Dislocation of globe almost impossible 
owing to lid tension and bulk of extra- 
ocular muscles. 

Eye movement affected early, due partly 
to mechanical hindrance, partly to mus- 
cle degeneration. Upward movement dis- 
turbed early and most frequently, usually 
associated with upper-lid retraction. Lat- 
eral movement less affected, depression . 
least of all. Total immobility not uncom- 
mon. 

Loss of eye movement not altered by 
prostig'mine, often worse after thyroidec- 
tomy. 

May be general constriction of fields due 
to disc changes. Consecutive optic atrophy 
may follow. 

Lacrimal gland palpably enlarged. 


'Treatment 

Rroptosis improved or not altered by Proptosis seldom improved by opera- 
thyroidectomy. Never made worse by op- tion, may be exacerbated due to thyro- ■ 
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eration. Postoperative progression means 
insufficient removal of thyroid gland. 

Not ■ altered by iodine administration, 
made worse by thyroid medication. 

Not alfected by pituitary irradiation. 

Tarsorrhaphy useful for ulceration. If 
sepsis present, tension must be relieved. 

In conclusion, the writer would like to thank colleagues who have furnished re- 
prints which have proved most useful in preparing this article and in particular Prof. 
David Marine, Dr. Howard C. Naffziger, and Dr. G. K. Smelser for personal notes 
in response to certain queries. For the material relating to figures 4, 9, and 23, I am 
also indebted to Mr. F. F. Rundle of the Westminster Hospital, London ; Dr. Jonas 
S. Friedenwald of Baltimore ; and to Dr. Howard C. Naffziger of the University of 
California, San Francisco, to whom grateful thanks are due. 

The Royal Cancer Hospital, 

Fulham Road. 


trophic stimulation. Experimentally, thy- 
roidectpmy facilitates development of 
thyrotrophic proptosis. 

Improved by iodine and thyroid adminis- 
tration. 

Usually improved by pituitary irradia- 
tion. 

Tarsorrhaphy dangerous for ulceration; 
may hasten loss of eye. Immediate orbital 
decompression required. 
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INCLUSION BLENNORRHEA 

James H. Allen, M.D."'*' 

Iowa City, Iowa * 

Part I. Manifestations in the newborn 


The clinical manifestations of inclusion 
blennorrhea of the newborn have been 
<iescribed in a number of reports^”*® of 
small series of cases. In view of this fact, 
agreement concerning the general features 
of the disease has been surprisingly good. 
However, further information is needed 
concerning the sex distribution, seasonal 
variation, occurrence of lymphadenopa- 
thy, manifestations and changes in the 
chronic .phase, and other minor aspects 
of the disease. Therefore, in order to 
supply some of these data and in order 
to establish a basis of comparison for 
experimental studies to be reported subse- 
quently, the following analyis of another 
series of cases of inclusion blennorrhea 
of the newborn is presented. 

Incidence. In the six years which have 
elapsed since Thygeson^® completed his 
studies on ophthalmia neonatorum in 
Iowa, 43 cases of inclusion blennorrhea 
of the newborn have been observed in the 
University Hospitals. Seven of these 
babies were delivered outside the Hos- 
pital and were referred for treatment. The 
other 36 were bom in the University Hos- 
pitals in the course of 9,580 deliveries, thus 
giving the disease an incidence of 0.37 per- 
cent in the newborn, or an incidence of 
approximately 10 percent of cases of 
ophthalmia neonatorum. 

The incidence among the two sexes 
was approximately equal ; 23 of the babies 
were males and 20 were females. 
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Neither Thygeson^® nor Julianelle and 
Lange^^ were able to demonstrate a sea- 
sonal variation in the incidence of inclu- 
sion blennorrhea. Likewise in this series 
the distribution was random rather than 
seasonal (see table 1). 

Symptoms appeared simultaneously in 
both eyes in 30 cases but in 12 cases one 


TABLE 1 

Seasonal incidence of inclusion 
blennorrhea 



Number of Cases | 

Number of 
Deliveries 

Month 

Total 

Born Univ. 
Hosp. 

January 

4 1 

4. , 

828 

February 

5 

5 

765 

March 

4 

3 

897 

April 

4 

4 

813 

May 

3 

3 

828 

June , 

7 

6 

813 

July 

4 

3 

868 

August 

2 

1 

812 

September 

2 

1 

828 

October 

4 

4 

716 

November 

2 

1 

696 

December 

2 

' 1 

716 

Totals 1 

43 

36 

9,580 


eye was involved first and in one case the 
infection remained confined to one eye. 

Among the 30 cases in which the onset 
was bilateral, there were two infants who 
had obstructed nasolacrimal passages. 
The obstruction was relieved by irriga- 
tion on two consecutive days in one case 
and on three consecutive days in the 
other. Three other infants had secondary 
bacterial infection; in one the microor- 
ganism was Streptococcus viridans ; . in 
one,- Staphylococcus aureus; and in one . 
Neisseria gonorrhoeae. Treatment of the ■, 
streptococcic and staphylococcic infec- 
. dons with 0.5-percent silver-nitrate oint-- ' 
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merit three times a clay for four days 
eliminated the bacteria but apparently had 
little effect on the course of the inclusion 
blennorrhea. However, data from these 
five cases are not included in the statistics 
on the course of the disease. The. case 
complicated by gonorrheal ophthalmia will 
be discussed in a subsequent report.* 

Incubation period. The incubation pe- 
riod, measured from time of birth to the 

TABLE 2 
Incubation period 


Onset Number of 

(days after birth) Cases 


5 3 

6 2 

7 11 

8 14 

9 4 

10 6 

11 1 

15 2 


first appearance of symptoms, varied be- 
tween 5 and IS days, with an average of 
8 days (table 2). In the 12 cases in which 
unilateral involvement was followed by 
symptoms in the other eye, the interval 
between involvement of the two eyes 
varied between one and seven days with 
an average of three days (table 3). 

Course. (It was impossible to keep the 
cases under observation during the entire 
course of the disease but all were ob- 
served for several days after the maxi- 
mum reaction developed and 11 cases 


TABLE 3 

Interval between involvement of 
FIRST AND second EYES 


Days 

Number of 

Cases 

1 

5 

2 

' 2 

5 

2 

6 

1 

7 

2 


* Part III (to be published later). 


were observed at frequent intervals until 
the conjunctiva returned to normal. In 16 
cases the course of the disease was al- 
tered by sulfonamide therapy.)! 

The first sign of the disease, usually, 
was a small amount of purulent discharge 
at the inner canthus of one or both eyes. 
At that time a moderate reddening of the 
conjunctiva was observed. These signs in- 
creased in intensity and were followed by 
edema of the lids, subconjunctival infil- 
tration, papillary hypertrophy, and prer 
auricular adenopathy. This period of in- 
tensification of the manifestations was 
called the developmental phase. In 26- 
cases this phase lasted 24 to 36 hours, in 
8 it was prolonged, varying between 60 
hours and 6 da3's ; but in 9 cases it was 
short, lasting only a few hours (table 4). 

The development of maximum reaction 
marked the beginning of the acute phase, 
which was divided into two general 


TABLE 4 

Mode of onset and severity of signs 


Onset 

Number 
of Cases 

Manifestation in 
Acute Phase 



moderate 

severe 

Gradual 

8 

5 

3 

Rapid 

26 . 

15 

11 

Sudden 

9 

5 

4 

Total 

43 

25 



groups : moderate and severe. Apparently 
severity of manifestations in the acute 
phase was not related to rapidity of onset, 
for even though the developmental phase 
in eight cases was gradual, three eventu- 
ally developed hyperacute manifestations 
(table 4). 

The moderate group of the acute phase 
was characterized by purulent discharge 
and occasional thin pseudomembranes on 
the conjunctiva; edema of the lids, par- 
ticularly of the lower lid; infiltration of 

t See part III. 



INCLUSION BLENNORRHEA 


the conjunctiva of the lower lid and for- 
nix; papillary hypertrophy; slight che- 
mosis of the conjunctiva, especially of the 
lower lid and fornix; and preauricular 
adenopathy^ in some of the cases (15 in 
25). Eversion of the lower lid resulted in 
exposing a thickened, longitudinally cor- 
rugated and bulging lower fornix. 

The severe* cases of the acute phase 
were characterized by the same general 
manifestations but were more inteilse. In 
each case the purulent discharge was pro- 
fuse, and pseudomembranes 1 to 2 mm. 
thick were observed on the conjunctiva. 
Edema of the lids was more extensive 
and involved the upper as well as the 
lower lid. Conjunctival chemosis and in- 
filtration extended into the upper fornices. 
Eversion of either lid resulted in bulging 
outward of the corresponding infiltrated 
and corrugated fornix and caused slight 
bleeding from the conjunctiva. However, 
the greater amount of pathologic change 
was in the lower fornix. Preauricular 
adenopathy was present in each case. 

In the acute phase purulent discharge 
was observed in all cases. Pseudomem- 
branes occurred in 29 cases, being present 
m all of the severe ones and in 11 of the 
25 moderate cases. Edema of the lids and 
conjunctival infiltration were present in 
all cases. Preauricular adenopathy w^as 
uot observed in 10 of the 25 moderate 
cases but was found in all of the severe 
cases. 

Eleven uncomplicated and untreated 
cases were followed through their acute 
phases and at frequent intervals there- 
after until the conjunctivas w^ere normal. 
Ihe acute phase gradually subsided into 
^ chronic phase w’^hich, after a much 
longer time, eventually disappeared, leav- 
ing a normal conjunctiva. 

The acute phase was considered at an 
end when edema of the lids and chemosis 

^ designated h3^peracute Th>^geson. 


835 

of the conjunctiva had disappeared. This 
averaged 21 days with extremes of 14 
and 30 days. Pseudomembranes disap- 
peared before the end of the phase. In 
the moderate cases pseudomembranes 
were present 2 or 3 days, whereas in the 
more severe cases they persisted 7 to 12 
days and in one case thin pseudomem- 
branes were present as late as on the 
seventeenth day. 

The purulent discharge became less 
profuse and as the acute phase passed 
over into the chronic, the discharge 
changed from purulent to mucopurulent. 
In one instance discharge persisted for 
four months, although the average was 
60 days and the shortest duration was 25 
days, Preauricular lymph nodes were pal- 
pable 30 to 38 days, or an average of 32 
days. Conjunctival infiltration disap- 
peared from the eyes of two infants in 
30 days but persisted for 120 days in an- 
other. The average duration was 59 days. 
Follicles were observed in 9 of the 11 
babies between two and three months 
after onset of the disease. A few follicles 
were observed in the subconjunctival tis- 
sue of the upper lid and fornix, but the 
majority were located in the lower lid 
and fornix. Duration of the follicular re- 
action varied between 2 and 10 rnonths, 
with an average of 5.5 mo'nths. 

The total duration of the disease aver- 
aged 7 months with extremes of 2 and 
12 months. 

Coniplications and Sequelae, During 
the acute phase the eyes in all cases were 
examined, with loupe magnification, for 
corneal complications. In several of the 
more severe cases, application of fluores- 
cein resulted in a few minute superficial 
staining areas, but these were transitory 
and left no opacity. Infiltrates and vascu- 
larization were not observed. 

Scarring of the conjunctiva did not oc- ^ 
cur in the 11 cases followed throughout 
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the course of the disease. Nor was it 
observed in nine other infants of this 
scries examined between 18 and 24 
months after birth. Thick pseudomem- 
branes had been present in the acute phase 
in six of this group. 

Laboratory studies. In all cases re- 
peated cultures were made upon blood- 
agar plates, and in the severe cases upon 
chocolate-agar and Loefiler’s slants. Ex- 
cept in the three cases mentioned, no 
pathogenic bacteria were grown. In ap- 
proximately half of the cultures numerous 
colonies of C. xerosis and in several cul- 
tures nonhemolytic colonies of Staphylo- 
coccus albus were observed after 24- to 
48-hours’ incubation. Approximately one 
half of the cultures revealed no growth 
of bacteria. 

Duplicate secretion smears were made 
and stained with Giemsa or Wright’s stain 
and by the Hucker modification of the 
Gram technique. These were found to be 
of little value except in the three cases 
complicated by secondary bacterial infec- 
tion. 

Scrapings of the conjunctiva were 
taken from the lower fornix in all cases 
and from the upper fornix in approxi- 
mately half of the cases. The material was 
smeared upon clean glass slides, fixed 
overnight in absolute methyl alcohol, and 
stained for one hour at 37°C. in dilute 
Giemsa stain. Typical inclusion bodies 
were found on the slides from the dower 
fornix of each patient. Similar inclusion 
bodies were found on the slides prepared 
from the upper fornix only in those cases 
exhibiting the severe type of involvement, - 
and in general the number of inclusion 
bodies was roughly proportional to the 
severity of the disease. Inclusion bodies 
were demonstrable from the lower fornix 
in one case 30. days after onset of the- 
disease, and in another case for 123 days, 
but, on the average, this time element 


comprised 66 days. 

In addition to epithelial cells, slides 
made from conjunctival scrapings re- 
vealed many polymorphonuclear leuco- 
cytes during the acute phase, but as the 
profuse discharge subsided the absolute 
and relative number of ncutrophiles di- 
minished. Small lymphocytes were present 
on all slides and their absolute number 
seemed to remain approximately con- 
stant, although they were relatively more 
numerous as the purulent discharge de- 
creased. Plasma cells were observable dur- 
ing the subacute and chronic phases. Oc- 
casional large monocytes were seen during 
the first few days of symptoms but dur- 
ing the latter part of the acute phase 
these cells increased in number, and evi- 
dence of their macrophagic activity was 
observed (fig. 1). 

Teased and smear preparations were 
made of some of the thicker pseudomem- 
branes. They were found to consist of 
many polymorphonuclear leucocytes and 
a few small lymphoc 3 d:es caught in a 
fibrin meshwork. An occasional epithelial 
cell was seen in the mass biit no bacteria • 
were found. 

Conjunctival biopsies were made in 
eight infants, and the pathologic changes 
reported by Braley^® in a separate paper, 
in which he also reported a study of 
biopsies from the cervix of mothers' of 
six of the infants. 

Scrapings of the cervical epithelium of 
29 of the mothers, including the six re- 
ported by Braley,^® were examined after 
preparation with Giemsa stain. Inclusion 
bodies were demonstrated in 27. In one 
of the two cases in which inclusion bodies 
were not found the mother, because of a 
postpartum infection, had been receiving 
large doses of sulfanilamide for seven . 
days before the cervical scraping was 
made. 

Differeiitial diag^wsis. Gonorrheal oph- 
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thalmia and staphylococcic conjunctivitis 
of the newborn are the principal lesions 
to be differentiated from inclusion blen- 
norrhea. 

' From the clinical aspect gonorrheal 
ophthalmia usually begins on or before 
the fifth day of life; edema involves both 
lids; chemosis involves the bulbar con- 
junctiva, the fornices, and the palpebral 


differentiation, particularly in instances of 
the rare mixed infections. However, clini- 
cal diagnosis should be confirmed by lab- 
oratory methods in every case of conjunc- 
tivitis, especially in every case in which 
gonorrheal ophthalmia must be considered. 

In gonorrheal ophthalmia secretion 
smears and scrapings reveal Gram-nega- 
tive intracellular diplococci. Cultures from 



(Allen). Large mononuclear phagocytes from 


cases of inclusion blennorrhea of the newborn. 


conjunctiva of both lids ; a profuse dirty 
greenish-yellow discharge usually streams 
over the lids ; and dirty pseudomembranes 
are frequent. Staphylococcic conjuncti- 
vitis may V begin any time after birth; 
edema of the lids usually is less extensive ; 
chemosis usually involves the conjunctiva 
of the lids and fornices but not of the 
globe; the profuse discharge is usually 
pure yellow; and pseudomembranes are 
white or yellowish white when present. 
Inclusion blennorrhea usually begins after 
the fifth day of life; edema of the lids, 
chemosis and infiltration of the conjunc- 
tiva usually are limited to the lower lid 
Md fornix or are more severe there; a 
profuse pure-yellow discharge flows over 
the lids ; and clean white or grayish white 
pseudomembranes are frequent. 

^ This clinical differentiation should dis- 
tinguish the majority of cases but at times 
laboratory aids are necessar}' for final 


the conjunctiva, made on chocolate-agar" 
plates and incubated under 10-percent 
carbon-dioxide tension, produce small, 
clear, or semi-opaque colonies of N. gonor- . 
rhoeae after 48 to 60 hours. In staphylo- 
coccic conjunctivitis smears and scrapings 
reveal Gram-positive cocci arranged - 
singly, in pairs, or in small clusters in the 
secretion or on the surface of cells. Cul- 
tures from the conjunctiva made on 
blood-agar plates and incubated aerobical- - 
ly produce in 24 hours opaque, yellow or 
white, flat or dome-shaped colonies which . 
are surrounded by a zone of clear hemoly- 
sis. In inclusion blennorrhea conjunctival 
scrapings prepared with Giemsa stain re- 
veal initial body, elementary body, or 
mixed inclusion bodies in the cytoplasm 
partially surrounding the nuclei of epi- 
thelial cells. 

In certain instances and in certain geo- 
graphical localities a differentiation be- 
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tween inclusion blennorrhea and trachoma 
may be necessary. In trachoma manifesta- 
tions are most intense in the upper fornix 
and upper lid. Corneal infiltrates and pan- 
,nus formation appear early. In inclusion 
blennorrhea patholog)' is maximal in the 
lower fornix and lower lid. Corneal in- 
filtrates and pannus do not occur. 

Discussion. The incidence of inclusion 
blennorrhea in the newborn seems com- 
patible with previous reports in the litera- 
ture. However, the sex incidence, 23 males 
and 20 females, is in contrast with Lum- 
broso’s report® of 10 females and 4 males 
and Julianelle and Lange’s reporC'* of 15 
females and 7 males. This discrepancy 
should, perhaps, be expected in dealing 
with small numbers of cases; for c.xam- 
ple, during the first 12-month period of 
this study 7 females and 2 males were 
observed, but during the second 12-month 
period the ratio was 3 females to 9 males. 
Therefore, sex distribution probably will 
parallel the birth rate of the sexes when 
adequate statistics have been compiled. 

The incubation period is similar to that 
in previously reported series. However, 
in 12 cases involvement of one eye was 
followed in one to seven days by involve- 
ment of the second e 3 'e (table 3). In 
Thygeson’s series^® the second eye was 
never involved in less than five days. This 
he felt was compatible with transfer of 
infectious material from the first to the 
second e 3 ’^e. In this series seven cases 
showed involvement of the second e 3 ^e 
one or two days after the first. The only 
explanation which can be offered in these 
cases is that the inoculation occurred at 
the same time but the inoculum for the 
first e 3 'e was larger than that for the sec- 
. ond, and, therefore, the incubation period 
varied b 3 ' one or two days with the size 
of the inoculum. For those five cases in 
which the second e 3 'e became involved 5, 

■ 6, or 7 days after the first, contamination 


by infectious material from the first eye 
seems to be the more logical e.xplanation. 

The course of the untreated cases in 
this .series followed the pattern of pre- 
, vious descriptions of the disease, How- 
ever, the acute phase apparentl)' persisted 
several da\'s longer than has been re- 
ported b 3 ' all other observers except Lum- 
broso.® 

The apparent severit}'^ of the disease in 
its acute phase is out of all proportion to 
its good prognosis. Each of the seven 
cases rcferr.ed to the Hospital- for treat- 
ment after outside deliver 3 '^ was diag- 
nosed gonorrheal ophthalmia even though 
the referring ph 3 ’sician had failed to find 
gonococci in smears from the conjunc- 
tiv'^a. 

The pseudomembranes were removed 
easil3’ and without leaving bleeding points. 
However, in the more severe cases in 
which heavy infiltration of the subcon- 
junctival tissue occurred, only slight 
manipulation of the lid was required to 
produce a sanguineous discoloration of 
the discharge. 

Enlargement of the preauricular lymph 
nodes roughly was proportional to the 
severity of the conjunctival pathologic 
change. The enlarged nodes were moder- 
ately firm and there was no discoloration 
of the overl 3 dng skin. 

Bacteriologic examinations were made 
several times in each case, but pathogenic 
bacteria were found in only three cases. 
In two of these,, inclusion bodies per- 
sisted in the epithelial cells and the course 
of the disease was unaffected even though ^ 
the pathogenic bacteria were eliminated 
from the conjunctiva. These facts sup- 
port the contention that inclusion blen- 
norrhea is an infectious disease hot of 
bacterial origin but probably of virus 
etiology. 

Inclusion bodies were found in scrap- , 
ings from both the upper and lower for- 
nix in severe cases but only in scrapings 
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from the lower fornix (that is, the site of 
maximum pathologic change) in the mild- 
er cases. This distribution should be re- 
membered particularly when one is at- 
tempting to make a diagnosis in mild cases 
or attempting to determine the presence 
or absence of inclusion bodies in the 
evaluation of therapy. This distribution 
of the inclusion bodies also suggests that 
they are associated with the etiologic 
agent of the disease. 

The presence of large mononuclear 
cells showing macrophagic activity (Le- 
ber cells) has not been stressed in pre- 
vious reports. Cells of this type were seen 
in practically all scraping preparations. 
They were never very numerous but 
three to six were found in the average 
search for inclusion bodies in a scraping 
preparation. 

Two of the infants in the series were 
the first-born of twin births. In both in- 
stances the second twin did not develop 
inclusion blennorrhea, yet 10 or 11 days 
after delivery cervical scrapings from the 
two niothers revealed inclusion bodies. 

Summary and Conchisions, In a six- 
year period 43 cases of inclusion blen- 
norrhea of the newborn were observed. 
Thirty-six of these occurred in the course 
of 9,580 consecutive deliveries, thus giv- 
ing the disease an incidence of 0.37 per- 
cent in the newborn. However, this group 
of cases accounted for approximately 10 
percent of ophthalmia neonatorum ob- 
served during the six years. 

2. In contrast to previous reports inci- 


dence in the sexes was approximately 
equal. 

3. There was no apparent seasonal var- 
iation in incidence. 

4. Culture studies in these cases sub- 
stantiate the conclusion that the disease 
is not of bacterial origin. 

5. The distribution of inclusion bodies 
in relation to maximal pathologic change 
suggests that they are associated with the 
etiologic agent. 

6. The disease was divided into three 
phases : developmental, acute, and chronic. 
The developmental phase varied between 
a few hours and six days. The acute phase 
averaged 21 days but varied between 14 
and 30. The chronic phase persisted for 
several weeks to several months, thus 
making the total .duration average 7 
months with extremes of 2 and 12 months. 

7. Transitor}% superficial, punctate, epi- 
thelial staining of the cornea occurred in 
several of the severe cases during the 
acute phase. 

8. Comeal infiltrates and vasculariza- 
tion of the cornea did not occur. 

9- Folliculosis occurred 2 or 3 months 
after the onset of the disease in 9 out of 
11 cases and lasted 2 to 10 months (aver- 
age 5.5). 

10. Mononuclear macrophages (Leber 
cells) were observed in scraping prepara- 
tions. They were more numerous and ap- 
parently more active in the latter part of 
the acute phase. 

11. Cervical scrapings, made from 
mothers of 29 infants in this series, re- 
vealed inclusion bodies in 27. 


Part II. Manifestations on consecutive conjunctival passage 


Lindner has proposed that inclusion 
blennorrhea and trachoma originall}^ were 
the same benign disease. He believes the 
^irus of inclusion blennorrhea has re- 
frained benign because of its frequent 
passage through mucosa of the male or 
female genital tract. On the other hand. 


he believes that the virus of trachoma has 
become adapted to the conjunctiva as a 
result of continuous eye-to-eye transmis- 
sion, and in its adaptation has changed its 
disease-producing characteristics and has 
increased its virulence. 

This theorj^ has been contested by 
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Gebb/^ Lohlein/® Morax,^® Thygeson,^^ 
and others on the basis that accidental 
and experimental inoculations with ma- 
terial containing the infectious agent of 
inclusion blennorrhea have produced 
swimming-bath conjunctivitis and no 
trachoma. However, several of these ob- 
servations were the result of single in- 
oculations ; thus no time was allowed for 
adaptation of the infectious agent to the 
conjunctiva and the observations there- 
fore offer an inadequate basis for contest- 
ing the theory. Therefore, to test Lind- 
ner’s hypothesis and to make some other 
observations, which will be reported later, 
a series of consecutive conjunctival pas- 
sages of inclusion blennorrhea have been 
made. 

At the time of this report, 40 consecu- 
tive passages have been made. Thirty-five 
of the subjects were observed until sev- 
eral days after the development of maxi- 
mal manifestations, then were used for . 
therapeutic studies.* However, five un- 
treated control cases have been observed 
throughout the entire course of the dis' 
ease. 

Materials and Procedures. Children be- 
tween three and nine years of age were 
selected as subjects for the passage studies 
after examination of their eyes revealed; 
normal lids, conjunctivas, and corneas; 
patent nasolacrimal passages; and after 
cultures of the conjunctivas failed to 
grow pathogenic bacteria. 

Infectious material for the first passage 
was obtained from a case of inclusion 
blennorrhea of the newborn without sec- 
ondary bacterial infection. The infant had 
developed signs of the disease on the 
morning of the tenth dayvof life. Within 
a few hours the conjunctival manifesta- 
tions had reached their maxirnum and 
were considered moderate (part I). Cul- 

* To be reported as part III. 


tures made on the morning of the tenth 
day grew several colonies of C. xerosis, 
but no pathogenic bacteria. Conjunctival 
scrapings from the infant and cervical 
scrapings from the mother revealed inclu- 
sion bodies. Cultures from the mother’s 
cervix were free from pathogenic bac- 
teria. Scrapings of the conjunctiva made 
approximately 48 hours after the develop- 
ment of maximal signs were used as the 
inoculum in the first passage. 

The second and subsequent passages 
were made after the subject of the pre- 
ceding inoculation had developed maxi- 
mal manifestations. Direct transfer of in- 
fectious material from the conjunctivas 
of one subject to the next was made by 
means of conjunctival scrapings. In each 
case a sterile platinum spatula was drawn 
over the infected conjunctiva several 
times in the same manner as is used in 
obtaining material for microscopic ex- 
amination. Then the material was de- 
posited upon the normal conjunctivas by 
gentle massage with the spatula. Im- 
mediately after the transfer was made 
similar scrapings were smeared upon 
glass slides and prepared for microscopic 
examination with Giemsa stain. Study of 
these slides gave a rough index of the 
relative number of inclusion bodies trans- 
ferred. 

Conjunctival cultures and scrapings ' 
were made at 2- to 4-day intervals 
throughout the period of observation of 
the 35 cases eventually used for thera- ■ 
peutic studies. In 5 untreated cases labo- 
ratory examinations were made at 2- to 
4-day intervals for the first 30 days and . 
at weekly intervals thereafter. 

Restdts. Following inoculation each of . 
the 40 subjects developed conjunctival 
inflammation typical of that which has 
been described as swimming-bath con- 
junctivitis or inclusion blennorrhea of the 
adult. Moderate to profuse purulent dis- 
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TABLE 5 

Incubation period, onset and acute manifestations of 40 consecutive conjunctival ' 

TRANSFERS OF INCLUSION BLENNORRHEA 


Passage 

Number 

Incub. 

Period 

Onset 

Acute 

phase 

Pseudo- 

mem- 

branes 

Discharge 

Edema 
of Lids 

Conjunc- 
tival ^ 
Infiltration 

Preauric- 

ular 

. Adenop- 
athy 

I 

■7 

abrupt 

moderate 

+ 

+++ 

+ 

++ 

+ 

II 

5 

abrupt 

moderate 

0 

+++ 

+ 

++ 

+ 

III 

5 

abrupt 

moderate 

+ 

+++ 

+ 

++ 

+ 

IV . 

12 

abrupt 

moderate 

, 0 

+ + + 

+ 

++ 

+ 

y 

10 

gradual 

moderate 

0 

+++ 

+ 

++ 

+ 

VI 

. 5 

abrupt 

moderate 

+ 

+++ 


++ 

+ 

VII 

5 

abrupt 

severe 

++ 

++++ 

++ 

+++ 

+ + 

VIII 

5” 

abrupt 

severe 

++- 

++++ 

+++ 

+++ 

+ + 

IX 

5 

abrupt 

severe 

++ 

++++ 

+++ 

+++ 

++ 

X 

12 

gradual 

moderate 

0 

+ + + 

+ 

+ 

0 

XI 

. 7 

abrupt 

severe 

++ 

++++ 

++++ 

+ + + 

++ 

XII . 

6 

abrupt 

moderate 

+ 

+++ 

+ + 

++ 

+ + 

XIII 

7 

abrupt 

severe 

++ 

++++ 

++++ 

+++ 

+++ ' 

XIV 

9 

gradual 

moderate 

0 

+ + + 

+ 

+ 

0 

XV 

5 ' 

abrupt 

moderate 

+ 

+++ 

++ 


+ 

XVI 

5 

abrupt 

moderate 


+++ 


+ 

+ 

XVII 

6 

abrupt 

severe 

+++ 

++++ 

++++ 

4*+++ 

+++ 

XVIII 

7 

abrupt 

severe 

+ + + 

++++ 

++++ 

++++ 

+++ 

XIX 

. 7 

gradual 

moderate 

+ 

+++ 

4-4’ 

-f- 

+ 

XX 

6 

abrupt 

severe 

++ 

++7!-+ 

4-4-++ 

-}-+++ 

+++ 

XXI 

4 

1 abrupt 

severe 

++ 

++++ 

++++ 

++++ 

+++ 

XXII ' 

8 

abrupt 

! severe 

+++ 

++++ 

++++ 

4--i--i--j- 

+++ 

XXIII 

13 

abrupt 

1 severe 

++ 

++++ 

4- 4-4-4- 

++++ 

+++ 

XXIV 

8 

abrupt 

severe 

+ + 

' ++++ 

++++ 

-i-4--i--i- 

-i-4--t- 

XXV 

8 

abrupt 

severe 

++ 

++++ 

4- 4-4-4- 

++++ 

+++ 

XXVI 

15 

abrupt 

severe 

+++ 


++++ 

++++ 

+++ 

XXVII 

5 

abrupt , 

severe 

+++ 

+ + + + 

++++ 

i ++++ 

. +++ 

XXVIII 

7 

abrupt 

severe 

++ 

+ + + + 

-i-4'-t--i- 

1 -h-f-"!- 

++ 

XXIX 

5 

abrupt 

severe 

+ + + 

+ + + + 

-i--j"4-4- 

+ + + 

++ 

XXX 

12 

abrupt 

severe 

+++ 

+ + + + 

++++ 

+ + + + 

+++ 

XXXI 

7 

abrupt 

severe 

++ 

+ + + + 

++++ 

+ + + 

+++ 

XXXII 

4 

abrupt 

severe 

+-i- 

+ + + + 

4-4-4- 

+ + + 

+++ 

XXXIII 

5 

abrupt 

severe 

++ 

+ + + + 

+++ 

+ + + 

+++ 

XXXIV 

14 

abrupt 

severe 

++ 

+~i"4"+ 

++++ 

+ + + 

+++ 

XXXV . 

9 

abrupt 

severe 

++ 

++++ 

+++ 

+ + + 

++ - 

XXXVI 

11 

gradual 

moderate 

0 

+++ 

++ 

+ + 

+ 

XXXVII 

11 

abrupt 

moderate 

+ 

+++ 

+++ 

+ + 

-f" 

XXXVIII 

8 ' 

abrupt 

severe 

++ 

4* 4'++ 

++++ 

+ + + 

++ - 

XXXIX 

9 

gradual 

moderate 

0 

+++ 

++ 

+ + 

+ 

XL 

10 

abrupt 

moderate 

+ 

4" 4" 4' 

++ 

+ + 

+ 


charge was accompanied in many cases by 
false membranes upon the conjunctiva. 
The lids were edematous ; the subcon junc- 
hval tissue was infiltrated ; and there was 
some swelling of the conjunctiva. Upon 
eversion of the lid the conjunctiva of the 
lower fornix bulged outward and pre- 
sented the ruga-like appearance charac- 
teristic of the mucosa of the rectum. Fol- 
licles were , present and the preauricular 
lyniph nodes were palpable. 

The intensity of these manifestations 
varied among the 40 cases but in general 


was considered moderate in 16 cases and 
severe in 24. The distinction between 
moderate and severe was the same as de- 
scribed for the newborn (part I). 

Incuhafion period. The time between 
the inoculation and the appearance of first 
signs of conjunctival inflammation varied . 
between 4 and 15 days (table 5). The 
average was 7.7 days, which was prac- 
tically the same as was found in inclusion 
blennorrhea of the newborn (8 days, 
part I). 
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Onset. The developmental phase was 
either gradual or abrupt. In 6 cases de- 
velopment of maximal signs required 
from 2 to 6 days after the appearance of 
conjunctival discharge and redness, 
whereas in 34 cases maximal inflamma- 
tory signs appeared within a few hours. 
The nature of the onset was not related 
to the length of the incubation period, for 
the 6 cases in which onsets were gradual 
had incubation periods varying between 7 
and 12 days, and the cases manifesting 


and only thin ones were seen in the re- 
mainder, whereas, thin- to thick pseudo- 
membranes were observed in all severe 
cases. Preauricular lymph nodes were not 
palpable in 2 of the moderate cases but 
were slightly enlarged in 11 cases and 
easily palpable in the remaining 27 cases. 
Edema was present in the lower lids in all 
cases and extended into the upper lids in 
the more severe cases. Conjunctival che- 
mosis and infiltration was present in the 
lower lid and fornix in all cases and ex- 


TABLE 6 

Duration of signs in control cases 


Passage 

No. 


Pseudo- 

Mcmb. 

(days) 

Edema 
of Lids 
(days) 

Prcauric- 

ular 

Adenop- 
athy ' 
(days) 

Conj. 

Infil- 

tration 

(days) 

Dis- 

charge 

(days) 

Inclu- 

sion 

Bodies 

(days) 

Follicles 

(months) 

I 

14 

2 

14 

10 

28 

29 

63 

3 

II 

16 

0 

16 

18 

29 

32 

63 

3 

XV 

19 

2 

19 

21 

31 

* 33 

63 

' 5 

XXV 

30 

7 

30 

35 

61 



7 

XXXIII 

26 

5 

26 

31 

49 



6 

Average 

21 

3 

21 

23 

39 

44 

'64 

5 


the three longest incubation periods had 
abrupt onsets. 

Course. Because the majority of these 
cases were used for therapeutic studies 
(part III) several days after the develop- 
ment of maximal manifestations, the en- 
tire course of the disease was followed 
in only five ^control cases. These were 
passage number I, II, XV, XXV, and 
XXXIII, selected as controls because 
three were moderate and two were severe. 

^ Following the developmental phase, an 
acute phase similar to that described for 
the newborn ensued. However, in the 
experimental cases follicles appeared dur- 
ing the acute phase. They were observed 
between the third and fifth days of the 
disease and in general were seen earlier 
in the 16 moderate cases than in the 24 
severe ones. Pseudomembranes were not 
observed in seven of the moderate cases, 


tended into the upper lid and upper fornix 
in the more severe cases. 

In the 5 control cases, which were 
allowed to run their courses without 
therapeutic interference, the acute phase 
persisted for 14, 16, and 19 days in the 
moderate cases and for 26 and 30 days in 
the severe cases, or an average of 21 days 
(table 6). Pseudomembranes -did not ap- 
pear in one case but persisted 2 to 7 days 
in the others. The preauricular lymph 
nodes were palpable for an average of 23 
days and conjunctival infiltration was ob- 
served for an average of 39 days. Dis- 
charge, profuse at first, diminished toward 
the end of the acute phase, became muco- . 
purulent, and disappeared after 44 days 
on the average (table 6). 

The duration of the chronic phase' and 
total duration of the disease were deter- 
mined by the disappearance of follicles. 
Iri these 5 cases follicles persisted ap- 
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proximately 3, 3, '5, 6, and 7 months, re- 
spectively, or an average of 5 months. 

Symptoms. A sensation of irritation of 
the eyeball or a foreign-bod}^ sensation 
usually preceded the appearance of dis- 
charge by two or three hours, and gen- 
erally persisted throughout the acute 
phase. During the period of maximum re- 
action all of the subjects complained of 
slight photophobia for three or four days. 
The lower lids were slightly tender during 
the acute phase but were never painful. 
'Enlargement of the preauricular lymph 
nodes, was not associated with pain or 
tenderness. However, the most annoying 
symptom was the discharge. 

Complications. The corneas were ex- 
amined at frequent intervals by means of 
the slitlamp and biomicroscope. During 
the period of maximum reaction eight of 
the subjects with photophobia were found 
to have many fine, superficial, grayish- 
white opacities of the comeal epithelium. 
After rapid staining with fluorescein, 
these opacities retained the green color. 
They were found close to the limbus and 
'vere more numerous in the lower portion 
of the cornea; but they were transitory, 
never being demonstrable for more than 
two days. There was no evidence of cor- 
neal infiltrates nor of extension of super- 
ficial or deep vessels into the cornea, at 
^ny time in any of the cases. Conjunctival 
scarring did not occur. 

Laboratory studies. Corynebacteria, 
With culture characteristics of xerosis, and 
^Qnheniolytic colonies of Staphylococcus 
albus were grown in approximately one 
half of the conjunctival cultures. How- 
^'er, pathogenic bacteria were cultivated 
from the inflamed conjunctiva in only 
four cases. Subject XI became infected 
"3th Streptococcus viridans; subject 


XIII with D. pneumoniae, type viii ; sub- 
ject XVIII with Stapbydococcus aureus 
(hemolytic) ; and subject XXIV with D. 
pneumoniae, type vi. In making the trans- 
fer from each of these to the subsequent 
subject, scrapings were made and trans- 
ferred between 10 :00 a.m. and 12 :00 m. 
At 4:00 p.m. of the same day and at 
8:00 a.m. of the following day the re- 
cipient had one drop of l-percent aqueous 
solution of silver nitrate instilled into the 
conjunctival sac of each eye. A mild 
chemical conjunctivitis of approximately 
30 hours’ duration, resulted in each of 
these cases, but subsequent cultures failed 
to reveal pathogenic bacteria. In these 
cases cultures were made daily for 10 
days and at 2-. to 4-day intervals there- 
after. The course of the disease appar- 
ently was unaffected in these recipients, 
for the incubation period was 7 days in 
3 and 8 days in 1 case. The onset was 
abrupt and the acute phase was considered 
severe in all four. 

mistake, recipient XXVI was inocu- 
lated before his preinoculation cultures 
h^d been incubated 48 hours. The con- 
junctiva appeared healthy and no growth 
was obsen'’ed on the cultures after 24- 
hours’ incubation. The inoculation was 
made but on the following morning the- 
culture from each eye (after 48-hours’ 
incubation) revealed several small umbili- 
cated colonies surrounded by narrow zones 
of alpha (green) hemolysis. These bacteria 
were subsequently identified as D. pneu- 
moniae, type xiv. The positive cultures 
were discovered approximately 18 hours 
after the inoculation and immediately 
treatment with 0.5-percent silver-nitrate 
ointment was instituted. The ointment 
was instilled three times a day for three 
days. Cultures made the morning after 
treatment was discontinued and through- 
out the remainder of the course failed to 
grow pathogenic bacteria. The incubation 
period in this instance was 15 days, but the 
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onset was abrupt and manifestations 
rapidly became severe. 

Inclusion bodies were found in Giemsa- 
stained scrapings prepared from the lower 
fornix of each case at the onset of disease 
manifestations, and the relative number 
of epithelial cells containing inclusion 
bodies increased for several days. In the 
five control cases inclusion bodies were 
demonstrable throughout the acute phase 
and well into the chronic phase. In 4 
cases inclusion bodies were found for 9, 
weeks after the onset and for 10 weeks in 
the fifth case (table 6). Scrapings from 
various locations on the conjunctiva dur- 
ing the acute phase revealed that epithelial 
cells containing- inclusion bodies were 
more numerous in the region of maxi- 
mum pathology. The greatest number of 
inclusion-body-containing cells was al- 
ways found in the lower fornix; however, 
inclusion bodies were found in numerous 
epithelial cells from the upper fornix and 
upper lid in the more severe cases. 

Inflammatory cells found in the scrap- 
ings were similar to those observed in in- 
clusion blennorrhea of the newborn : nu- 
rherous polymorphonuclear leucocytes 
during the early part of the acute phase ; 
moderate numbers of small lymphocytes 
throughout all phases; occasional plasma 
cells; and a few large mononuclear cells 
which exhibited macrophagic activity. 
The phagocytic large mononuclear cells 
(Leber) were never numerous but usual- 
ly 6 to 10 cells were found in the average 
scraping made 4 to 6 days after the onset 

of symptoms. 

\ 

Discussion. The transfer of conjuncti- 
val scrapings from a case of inclusion 
blennorrhea of the newborn (acute phase) 
to the normal conjunctiva of a six-year- 
old subject resulted in the development 
of signs and symptoms identical with 
those described for swimming-bath con- 
junctivitis. This result was observed 


previously by Gebb,^" Hartman,^'® Kalt,** 
and Thygeson,^^ and led them to conclude 
that this was the adult form of inclusion 
blennorrhea. In the remaining 39 sub- 
jects of the direct conjunctival-passage 
experiments, the general manifestations 
were similar to or identical with those of 
the first. There were variations in severity 
of signs and symptoms (table 5) but the 
variations were irregular and not progres- 
sive. Furthermore, the variations in se- 
verity were no more extensive than those 
observed in cases of inclusion blennor- 
rhea of the newborn as described in part 
I of this report. Corneal complications 
were limited to transitory, fine, super- 
ficial, epithelial disturbances which were 
present only during the period of maxi- 
mal manifestations in the acute phase and 
were no worse than those observed in 
cases of inclusion blennorrhea of the new- 
born (part I). Neither infiltrates nor 
pannus formation was found upon ex- 
amination with slitlamp and biomicro- 
scope in any case of the series. Therefore, 
it may be concluded that, in this series of 
40 consecutive conjunctival passages, the 
etiologic agent of inclusion blennorrhea 
did not change its disease-producing char- 
acteristics nor progressively alter its 
virulence. 

Bacteriologic studies , in this group of 
consecutive - conjunctival inoculations 
failed to reveal the presence of pathogenic 
bacteria except in four cases. Cultures 
from subjects number XI, XIII, XVIII, 
and XXIV revealed bacteria commonly 
classified as conjunctival pathogens, but 
the organisms were different in each case ; 
that is. Streptococcus viridans, D. pneu- 
moniae, type viii. Staphylococcus aureus, 
and D. pneumoniae, type vi. This incon- 
sistency in species of pathogenic bacteria 
and -the irregularity of their appearance - 
in the series led to the conclusion that 
they were secondary invaders, without 
etiologic significance. This conclusion was 
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substantiated by the results of passage 
inoculations from these cases. As pre- 
viously described^ the inoculation was 
made to the subsequent subject from each 
of these cases while bacteria were present 
and demonstrable in conjunctival scrap- 
ings/ However, each , recipient subject 
(numbers XII, XIV, XIX, and XXV) 
had one drop of 1-percent aqueous solu- 
tion of silver nitrate instilled into each 
conjunctival sac 6 hours and again 20 
hours after the inoculation. Subsequent 
cultures from these cases did not reveal 
pathogenic bacteria, but the onset and 
manifestations of inclusion blennorrhea 
were unaffected (table 5). Furthermore, 
this furnished experimental proof for the 
clinical deduction that Crede prophylaxis 
did hot prevent the development of in- 
clusion blennorrhea. Additional proof of 
the same point was furnished by the ex- 
perience with subject number XXVI who 
was treated with O.S-percent silver-nitrate 
ointment three times a day for three da 3 ^s 
after the inoculation without preventing 
the development of inclusion blennorrhea. 

Leber cells were found in scrapings 
from each case of this series. Although 
this observation has not been stressed by 
previous observers, it was not interpreted 
as signifying a change in the character of 
the Gtiologic agent, because approximately 
equivalent numbers of these cells were 
found in scrapings from cases of inclu- 
sion blennorrhea of the newborn (part I). 

^ The essential difference between inclu- 
sion blennorrhea of the newborn and the 
^idult, as exemplified by these two series 
of cases (part I and part II), was the ap- 
pearance of follicles early in the acute 
phase of the adult. They appeared 60 to 
90 days after the onset of S 3 TOptoms in 
|be newborn. This difference, probabl}^, 
JS anatomic rather than patliologic, since 
the adenoid la 3 ^er of the substantia propria 
of Uie conjunctiva “is absent in the new- 

orn and onl}’’ commences to develop 2 to 
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TABLE 7 

Comparison of average manifestations 

OF INCLUSION BLENNORRHEA 



Newborn 

Adult 

Incubation period 

8 d. 

8 d. 

Developmental phase 

few hrs. 

i few hrs. 

to 6 d. 

1 to 6 d. 

Acute phase 

Duration of: 

21 d. 

21 d. 

Edema 

21 

21 

Pseudomembranes 

3-7 

! 2-7 

Preauricular adenopathy 

32 

23 

Conjunctival infiltration 

59 

39 

Discharge 

60 

44 

Inclusion bodies 

i 66 

64 

Appearance of follicles 

2-3 mo.* 

3-5 d.* 

Duration of follicles 

5,5 mo. 

5 mo. 

Total duration of signs 

1 7 mo. 

5 mo. 


* From onset of signs. 


3 months after birth.”^^ In other respects 
the two groups of cases were similar (ta- 
ble 7). 

Conchisions. 1. In this series of 40 con- 
secutive conjunctival passages the etio- 
logic agent of inclusion blennorrhea did 
not change its disease-producing charac- 
teristics nor progressively alter its viru- 
lence. 

2. The signs and symptoms produced 
in each subject, as a result of the inocula- 
tion, were those of swimming-bath con- 
junctivitis or adult type of inclusion 
blennorrhea. 

3. Further proof of the nonbacterial 
nature of the infectious agent was fur- 
nished by this series of cases. 

4. Experimental proof of the ineffec- 
tiveness of silver salts in the -prevention 
of inclusion blennorrhea was observed in 
five cases. 

5. Large mononuclear phagocytes (Le- 
ber cells) were observed in the scrapings 
from all cases. 
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tion and aid in gathering material for 
part I of tliis study. 

This paper represents two parts of a 
study on inclusion blennorrlica being con- 
ducted in the Eye Clinic of the State 



THE ETIOLOGY AND TREATMENT OF TOBACCO- 
ALCOHOL AMBLYOPIA* 

. Part II 

- Franic D. Carroll, M.D. 

New York 


. Case 9. L. W., aged 58 years, was referred 
to the Neurological Institute in August, 1937, 
by his oculist because of “signs of a pituitary 
lesion.” He stated that for the previous nine 
months he had noticed an increasing blur in 
his vision. At first he thought this was due to 


cated in his visual field. It was an area in each 
field just temporal to the point of fixation; 
these bitemporal field defects which actually 
were typical centrocecal scotomas (fig. S), 
probably caused his oculist to think he had a 
pituitary lesion. The neurologic examination 
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Fig. S (Carroll). Case 9. Fields of L. W. 


ut on his glasses and he wiped them off re- 
peatedly but in vain. Six months before admis- 
mn he consulted an optometrist who sold him 
e\y lenses which did help his condition. The 
pa lent was a very intelligent person and he 
^ag ngur cd out just where the *‘blur” w’as lo- 

•I • ^ Jippearcd in the preceding issue of 

Journal. 


was entirely negative except for the eyes, and 
the patient was referred to me. 

At the time of onset of the amblyopia the 
patient was smoking three cigars daily and one 
package of cigarettes in three days. Thus he 
\vas not a heav 3 ^ smoker and he consumed no 
alcohol. After being questioned on this point 
day after' day he finally admitted that before 
the last war he bought a quart of liquor, but 
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stated that he still had a pint of it left, 20 years The dietary history indicated that his intake of 
later. He is considered a teetotaler. The patient vitamin Bi ^vas borderline in adequacy, not 
had lost 30 pounds during the last year. He was definitely deficient. 

working for the W,P..A. and his financial status Visual acuity in each eye was 20/50. Visual 
was such that he was economizing on food. fields showed centrocecal scotomas (fig. 5). 
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The retinal vessels showed moderate sclerosis, 
and numerous' drusen were present in the 
macula. Gastric, analysis revealed absence of 
hydrochloric acid even after the administration 
of histamine. The patient was placed on a high- 
vitamin diet supplemented by brewers’ yeast 
in doses of 2 teaspoonfuls four times daily, 
vegexrin doses -of 1 teaspoonful three times 
daily, liver extract in doses of 5 c.c. three 
times weekly, and dilute hydrochloric acid in 


after his first examination by me he returned 
for a check-up. He had continued to smoke 
the usual amount; his diet was much better, 
and he was taking 3 tablespoonfuls af yeast 
weekly. Vision was 20/20, O.U., and there was 
no evidence of any scotomas. 

On June 23, 1942, almost five yezrs after his 
first examination, he again returned for a check- 
up. Vision was O.U. 20/1 5, and no scotoma 
could be outlined. He had never decreased his 
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Fig. 7 (Carroll). Case 11. Fields of H. W. 
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OSes of 15 drops before meals. He smoked 
one to two cigars a day more than while de- 
opmg the amblyopia — that is, four to five 
^gars daily — ^and consumed at least as many 
^^^rettes as previously. 

He remained in the hospital five weeks on 
us regime. At no time was the use of tobacco 
^creased. The vision increased from 20/50, 
n ij O.U., during this time, and 

^ proved as showTi in figure 5. The 
residual scotoma gradually decreased in size 
Jntil It could not be plotted. Twenty’* months 


consumption of tobacco. His diet was adequate 
in all respects. 

Case 10, A. F., aged 48 years, was admitted 
to the Eye Institute on February 9, 1938. He 
stated that his vision had been gradually failing 
for six months and that he had been unable to 
read for three months. He smoked one package 
of cigarettes and one to two cigars dail\% and 
drank four to five highballs daily. Vision cor- 
rected was O.D. 20/200 and O.S. 20/200, and 
the visual fields showed typical scotomas (fig. 
6). The discs appeared to be normal. No free 


850 


FRANK D. CARROLL 


hydrochloric acid was present, according to the 
gastric analysis, even after the administration 
of histamine. The patient received one pint of 
liquor Jaily and a diet low in all vitamins. This 
diet was calculated to be just adequate, or per- 
haps slightly inadequate, for vitamin content. 
However, he received 33 mg. vitamin B by 
moutli daily, and 10 mg. intravenously daily for 


nine months after his discharge from the hos- 
pital his vision remained at 20/40. 

He returned for a check-up four years later. 
The vision was 20/30, O.U. He claimed that 
he liad decreased his intake of alcohol but was 
using the same amount of tobacco. 

Case 11, H, W., aged 30 years, was first re- 
fracted in the Eye Department of the Vander- 


, tTt 

' - ^ Yzoo 


OtFORt 

TRCATft\tNT 





Fig. 8 (Carroll). Case 12. Fields of D.-F. 


three weeks, and then 10 mg. by mouth daily. 
During the six weeks of. hospitalization the 
visual fields improved as shown in figure 6- 
The visual acuity in the left eye did not show 
improvement, however, until four months after 
onset of treatment, and 20/40 ‘ vision was not 
obtained until three months later. 

The patient was instructed in obtaining* a 
well-balanced diet at home, but was not coop- 
erative. He continued to drink and smoke as 
much as ever; and on his visits to the clinic 
usually smelled strongly of alcohol. He also 
continued to take 3 to 6 mg. of vitamin Bi, and* 


bilt Clinic on March 27, 1935. Vision with cor- 
rection was 20/20-f-, O.U. He returned on June 
17, 1938, and the vision could not be corrected 
to better than O.D. .20/200, O.S. 20/70. The 
same high myopic astigatism which previously 
had been corrected to 20/20 was present, and 
there was nothing in the fundi to explain the 
reduced vision. Fields were typical of tobacco- 
alcohol amblyopia (fig. 7). Questioning revealed 
ihat he smoked 30 cigarettes daily and drank 
4 to 5 highballs daily. He was on home relief 
or W.P.A. and his diet seemed inadequate. ,He 
was admitted to the hospital, placed on a diet 
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low in all vitamins, given one pint of liquor 
daily and IS mg. of synthetic vitamin Bi. In 11 
days the vision with the same correction was 
O.D. 20/40—2, O.S. 20/20, and the patient said 
there had been “remarkable improvement” The 
spaghetti menu which was used to obtain the 
deficient diet was so monotonous that the pa- 
tient ate very little and lost 11 pounds in two 


later that the day after discharge from the 
hospital he developed a dryness of the hands 
and pains in the arms and calves of the legs 
which lasted four to five days. He was observed 
over a further period of three months in the 
Clinic, and the final vision was 20/20, O.U. 

In July, 1942, the vision was still 20/20, O.U. 

Case 12, D. F., a 4S-year-old truck driver, 


o Before 
TREAXWEtfr 



_ lOmm redrw 

andlmmwhife 4,- mi 

B .* 3 mm white ^ 





Faulty 

LIOMT 

PROJCOIOW 





urr tTt 

»« 


Case I3 
J.H. 

After 

Treatment 


" 


Faulty 

LlOHT 

PROJECTION 



Fig. 9 (Carroll). Case 13. Fields of J. H. 


weeks, but he took his IS rng. of vitamin Bj 
^ly. Although there was a striking improve- 
ment in the visual acuity, the fields in 11 days 
owed fairly dense scotomas (scotoma for 
tnm.-red test object at 1 meter but no sco- 
l“mm. white test object at the same 
ance-~a disproportion which is a favorable 
ognostic sign). He remained in the hospital 
^ deficient or borderline in 
he T except synthetic Bi. On this regime 

pounds, but the vision on discharge 
increased to O.D. 20/30-, O.S. 20/20, and 
^ scotomas were much smaller. He stated 


was admitted to the Eye Institute on January 
23, 1939. He stated that two years previously 
he had weighed 215 pounds. At that time it was 
discovered that he had diabetes, and he went 
on a diet which resulted in his losing 72 pounds. 
For the past two years he had entirely abstained 
from the use of alcohol, but he was a moder- 
ately heavy smoker, consuming a package of 
tobacco every lj4' days and three cigars dail 5 ^ 
Four months previous to his admission he no- 
ticed that his vision was decreasing and this 
continued to get worse. He had noticed some 
“neuritis’' in his knees and right shoulder. 
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Vision was O.D. 20/200, O.S. 10/200, and the 
fields were characteristic of tobacco amblyopia. 
Ocular examination was otherwise negative. 
During the 13 days he remained in the hospital 
and for a total of three montlis he showed no 
improvement. He continued on the same diet, 
the same amount of tobacco, and 10 mg. of 
vitamin Bi dail}’. Vision decreased to O.D. 
8/200, O.S. 6/200 one month after discharge 
from the hospital. The tobacco was then stopped 
entircl3^ 

No improvement was seen and in anotiicr 
month he began to take brewers' yeast, 6 table- 
spoonfuls daily in milk. He pul on 10 pounds 
in weight in a month and the vision began to 


hood, owing to an injtiry with a stone, and that 
the eye had been divergent for many years. The 
vision in the left eye liad become increasingly 
blurred during the preceding five months. On 
(jucstioning lie said that about the time of onset 
of blurred vision be was Iiaving many financial 
worries and had lost 30 pounds in weight. To 
indicate his weight lo.ss he pulled but his vest 
which obviously was now too large for him. 
He smoked **most of the time” — eight cigars 
daily as well as occasional cigarettes and a pipe. 
He also drank about one-half to one pint of 
li(juor daily. Vision was O.D. light perception, 
O.S. 20/200—. Tile right eye was divergent and 
an old traumatic chorioretinitis accounted for 
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Fig. 10 (Carroll). Case 14. Fields of R. L. 


improve. In six ^months the vision was O.D. 
20/30—, O.S. 20/200. He had stopped smoking 
for two months. At this point he resumed smok- 
ing his usual amount or somewhat more than 
usual but continued the yeast in large amounts 
(6 tablespoonfuls daily). In seven months 
vision was O.D. 20/20-f-, O.S. 20/30 — . In 11 
months the vision was O.U. 20/15. He was 
smoking six cheap (three for 10 cents) cigars » 
daily and one package of tobacco every 1J4 
days and taking 4 tablespoonfuls of yeast daily. 
In one year there was no change, and the field' 
was as shown in figure 8. He continued to take 
1 tablepoonful of yeast daily. 

On June 23, 1942, 3>^ years after hospitaliza- 
tion, vision was O.D. 20/15, O.S. 20/20 — . In 
the area between the blindspot and the point of 
fixation in each eye a 1-mm. red test object 
at 1 meter seemed less bright than it did nasally 
but no scotoma could be outlined. He was a 
heavy smoker and had not decreased his con- 
sumption of tobacco. He still uses no alcohol. 
He was on a well-balanced diet for liis diabetes. 

Case 13. J. H., aged SO years, came to Van- 
derbilt Clinic on October 1, 1940. He stated that 
the vision in the right eye was lost in. child- 


the vision. The disc of the left eye appeared 
normal, but the field showed a centrocecal sco- 
toma (fig. 9). His oculist had prescribed po- 
tassium iodide solution, but the onl 3 '' effect 
noticed after taking this was a mild dermatitis 
which disappeared rapidb^ on discontinuance of 
the solution. The patient was admitted to the 
Eye Institute. In 26 days his vision, O.S., im- 
proved from 20/200 to 20/40. During this time 
he continued to consume his usual amount of 
tobacco and alcohol. He received a diet low or 
inadequate in all the vitamins, but received 20 
mg. of vitamin Bi (Betaxin) and 12 capsules of 
vitamin-B complex dail 3 '. At home he has con- 
tinued his usual regime in respect to diet, alco- 
hol, and tobacco, but has taken faithfully 1 - 
teaspoonful of elixir of vitamin-B complex 
(Betaplexin) three times daily. The visual acu- 
ity, O.S., gradually increased to 20/20— in a 
few montlis and has remained at that point up 
to the present (June 19, 1942), but a scotoma 
for red still remains'. 

Case 14, R. L., a 43-year-old Negro, was re- 
ferred by his oculist because of '‘optic neuritis 
with retinal hemorrhages?' The patient staled 
that his vision had been getting worse for two 
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months. He admitted drinking about one to two 
pints of “King Kong'' (a bootleg whisky sold 
in Harlem) dzily and smoking two packages of 
tobacco weekl 3 ^ His diet for the past year 
seemed to have been inadequate. Vision was 
O.D. 5/200, O.S. 6/200. The disc of the right 
eye appeared hyperemic, and a small fresh 
linear hemorrhage was present near the inferior 


his vision was slightly better (20/200, O.U.) 
and he was allowed to go home. In another 
month the vision was 20/70, O.U. In another 
month, after taking nicotinic acid in doses of 
200 mg, dail 3 % as well as 10 mg, of vitamin Bi 
daily, vision was 20/20, O.U. The next month, 
after taking Betaplexin in doses of 2 table- 
spoonfuls three times daily, the vision was 
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Fig. 11 (Carroll). Case 15. Fields of W. S. 


cmporal vein. The left disc also looked hyper- 
and a striate hemorrhage was located 1 
^sc diameter from the papilla along the su- 
perior temporal arter 3 ^ The field is shown in 
gure 10. The patient was admitted to the 
Institute on January 15, 1940. The patient^s 
ver was palpable 2 finger breadths below the 
eost^ margin. The skin on the legs showed a 
rn^ desquamation which the medical 

nsultant thought due to vitamin-B-^omplex 
Qeftctency disease. 

^ hospital he received one pint of liquor 
his usual amount of tobacco daily. His 
Inadequate in all Autamins, but he 
ceived 40 mg. of vitamin Bi daily. In 26 days 


20/20 — , O.U., and it remained at that level for 
the next six months. 

Case 15, W, S., aged 36 years, another Negro 
from Harlem, ^also Had been drinking about one 
quart of “King Kong,” a cheap bootleg whisky, 
daily. He was referred by Dr. Charles Marrin, 
who had made a diagnosis of tobacco-alcohol 
amblyopia. On Januarj' 22, 1940, the patient was 
admitted to the Kye. Institute. The vision was 
O.D. 20/100, O.S. 20/200. The discs appeared 
negative for pathologic change and the fields 
were as shown in figure 11. The patient stated 
that his vision had become blurred six months 
previously and had gradually become Avorse. 
Physical examination shoAved an enlarged liver. 
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He was allowed to drink one pint of liquor 
daily and smoke as many cigarettes as he had 
previously taken. The diet was made inadequate 
in all vitamins, but lie received 40 mg. of 
vitamin Bt daily. After three weeks on this 
regime his vision improved to O.D. 20/20—, 
O.S. 20/50—, and lie was discharged with in- 
structions to take 10 mg. of vitamin Bi daily. 
He returned to the clinic in a month say- 
ing that his vision had become much 'worse. 
Vision was recorded as O.D. 20/50, O.S. 
20/200, and tlic fields recorded by a tech- 
nician showed a marked contraction, espe- 
cially the field of the left eye. The patient 


ment mottling in the macula of each eye, and 
a tentative diagnosis of macular degeneration 
had been proposed. Vision was O.U. 4/200, the 
discs showed modemte (No. 2 on a basis of 
No. 1 to 4) temporal pallor, ^ and there was 
a slight pigment stippling in each macula. The 
fields (fig. 12) quickly indicated the correct 
diagnosis. The patient was admitted to the Eye 
Institute on I^iay 6, 1940, and while there re- 
ceived daily, vitamin-Bj doses of IS mg., 6 cap- 
sules of vitamin-B complex (Lcdcrle), 200 mg. 
of nicotinic acid, and 12 oz. of liquor. He was 
discharged in 18 days, slightly improved. In 
one month vision was 20/200, O.U.; in five 
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Fig.' 12 (Carroll). Case 16. Fields of E. S. 


was given nicotinic acid in doses of 100 mg. 
dail 3 % as well as vitamin Bi, and in two weeks 
his vision was again O.D, 20/30, O.S. 20/50. 
It was not clear exactly why he temporarily 
developed a contracted field and loss of vision 
but it was considered, possibly due to a defi- 
ciency in the other components of vitamin B. 
Whether, however, the nicotinic acid caused the 
improvement cannot, of course, be definitely 
stated. He was given brewers' yeast in doses of 
6 tablespoonfuls daily, and in five weeks the 
vision was O.D. 20/20, O.S. 20/304- He had 
continued to consume one pint of liquor every 
day. On February 19, 1942, when last seen, his 
vision was O.D. 20/20, O.S. 20/20 — . No sco- 
toma could be found. His breath had a heavy 
alcoholic odor, but he stated he was drinking 
only half as much as formerly. He was taking 
small amounts of yeast. 

Case 16: E. S., a 32-y ear-old Negro, said that 
his vision had failed in one week four months 
previously and that he had been unable to read 
since that time. He drank about one pint of 
liquor daily and smoked one package of ciga- 
rettes. The patient complained of having no ap- 
petite and admitted that he had lost 10 pounds 
in weight recently. One oculist had noticed pig- 


months, 20/70, O.U. He continued his smoking 
and drinking. His wife stated that he took his 
vitamin-B complex or brewers' yeast daily and 
that he was “always hungry." Previously he had 
had a “very poor appetite." 

Case 17. A. Me., aged 44 years, was a volun- 
teer airplane observer. He stated that it was 
very cold in winter to stand on the roof of his 
post looking for aircraft. Therefore he drank 
about one pint of gin or rye daily as well as a 
“few beers." He smoked almost two pacicages 
of cigarettes daily. His appetite was “poor.” 
Finally he consulted Dr. Ramon Castroviejo, 
who made the diagnosis and allowed me to treat 
him. The patient said that his vision had been 
decreasing for five months. The vision on De- 
cember 30, 1941, was O.D. 20/40, O.S. 20/40-r-. 
.The discs appeared to be normal and the fields 
were as shown in figure 13. The patient was 
given a pint of Betaplexin and advised to take 
6 teaspoonfuls daily. In two weeks he returned 
to the office very much worse, although he had 
taken the Betaplexin faithfully. The. vision had 
decreased from 20/40—, O.U., to O.D. 10/200, 
O.S. 20/100. He was hospitalized at once and 
put on the following regime daily: Betaplexin 
in doses of 12 c.c. three times daily, thiamin in 
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proved considerably (fig. 13). He admitted tak- 
ing his customary amount of liquor and tol)acco 
again. He also took 24 c.c. (2 tcaspoonfuls, 
three times daily) of Betaplexin and 10 mg. 
of vitamin Bi daily. 

On June 25, 1942, vision was O.D. 20/20—, 
O.S. 20/20; no scotoma could be plotted in 
cither eye. He had been “celebrating'' for the 
past month and was taking over a quart of 
whisk}' daily, despite all advice to the contrary. 


fingers at 2 feet, O.S. counts fingers at 4 feet. 
O.U. anterior chamber siiallow; vitreous opaci- 
ties, granular appearance of macula, tension 
normal, fields as shown In figure 14. The patient 
said he had been drinking more than usual 
since his oculist had informed him that he had 
macular degeneration and that it was unlikely 
that his central vision would ever improve. Dr. 
Wheeler gave a favorable prognosis. The pa- 
tient was advised to discontinue the use of 
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Fig. 14 (Carroll). Case 18. Fields of H. E. N. 


He also took 10 mg. of thiamin chloride every 
day. 

Case 18. H. E. N., a 73-year-oId newspaper 
editor, consulted the late Dr. John M. .Wheeler, 
on April 17, 1936. He stated that his vision 
had become increasingly blurred for the past 
five weeks. His oculist had made a diagnosis 
of macular degeneration. The patient smoked 
six cigars and drank three bottles of beer and 
,a few highballs daily. Since he had been ac- 
customed to taking as much as this for several 
years, at least, his oculist felt that tobacco 
and alcohol could not be important in the etiol- 
ogy of his poor vision. Vision was O.D. counts 


tobacco and alcohol but he did not. However, he 
did lake all the medications I ordered, which 
included daily, brewers' yeast 4 tablespoonfuls, 
Vegex 2 tablespoonfuls, and wheat germ 4 
tablespoonfuls. In one month vision was O.D. 
20/200 O.S, 20/70 ; after two months O.D. 
20/100, O.S. 20/40; after three months O.D,. 
20/50—, O.S. 20/20—; after five months O.D. 
20/40+, O.S. 20/20—. After one year vision 
was O.D. 20/30, O.S. 20/30; after six years, 
O.D. 20/40, O.S. 20/40. This -patient is now 79 
years of -age. Against advice he at first contin- 
ued his usual consumption!' of alcohol and to- 
bacco. At present he is using approximately 
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the same amount Lens and vitreous opacities 
are now sufficient to explain the 20/40 vision, 
O.U. He has been seen at six-month intervals 
for the past five years. He still takes 1 to 2 
tablepsooonfuls of brewers^ yeast or 2 to 4 
capsules of vitamin-B complex daily. Present 
fields are shown in figure 14, 

Cose 19, A. B. was first seen at tlie Vander- 
bilt Clinic on November 19, 1940. He said that 
hiswision had been blurred for several months 


papilla. The patient drank some wine, beer, and 
probably one-half pint of whisky daily, and 
smoked one package of cigarettes daily. His 
appetite was poor. He was admitted to the 
Eye Institute on December 9, 1940, and was 
given a low vitamin diet, 40 mg. of vitamin B, 
nine capsules of AUtamin-B complex, one pint 
of liquor, and an unlimited number of cigarettes 
daily. The liver was found to be enlarged. The 
prothrombin time Avas increased, but the results 
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Fig. 15 (Carroll). Case 19. Fields of A. B. ’ 


n that he had mot been able to read for the 
weeks. The vision Avas O.D. 5/200, 
. 20/100, and the fields shoAved centrocecal 
scotoma^ (fig- 15). He Avas advised to take 12 
rcAvers yeast tablets daily: Taa^o Aveeks later 
rst examined the patient. The vision AA^as 
nimproved. In each macular, area drusen Avere 
present as Avell as some pigment stippling. The 
^PP^red to be normal but in the fun- 
r'r 1 there A\^as a large striate 

^ mal hemorrhage close to the inferior tem- 
loral A^essels — V/i disc diameters from the 


of capillar j' fragility tests AA^ere normal. The 
retinal hemorrhage in the left eye became ab- 
sorbed in one Aveek. Dr. Ferobeemf the Neuro- 
logical Institute found 360 micrograms of 
vitamin Bi in the urine folloAving the oral ad- 
ministration of 2 mg. of thiamin chloride, and 
stated that no Autamin-Bi desaturation AA^as pres- 
ent, but this test AA^as made three Aveeks after 
the beginning of treatment. The patient Avas 
discharged from the hospital after 25 days on 
the aforementioned regime. Avhich included one 
pint of liquor daily and his usual supply of to- 
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bacco. His vision improved from O.D. S/200, 
O.S. 20/100 to- 0,D. 20/80+, O.S. 20/30--. 

On June 30, 1942, 18 months later, the vision 
was O.D. 20/30-, O.S. 20/30, and the fields 
were as sho'vvn. He was smoking the same 
amount of tobacco but claimed he had some- 
what decreased his consumption of alcohol. 

Case 20, L. P., aged 42 years, came to Van- 
derbilt Clinic on February 29, 1940, His vision 
had been failing for eight months. He drank 


beer drinking during this period. Yeast, 4 table- 
spoonfuls daily, was substituted for the afore- 
mentioned therapy since the cost was Jess. In 
the next six months the vision gradually im- 
proved to 20/30 — , O.U., and at his last visit, 
in February, 1942, two years after the first 
examination, the vision was 20/30, O.U. Visual 
fields were not recorded at the last visit but the 
discs appeared to be normal. He was drinking 
and smoking the same amount that he had while 
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Fig. 18 (Carroll). Case 22. Fields of H. F. 


shout two quarts of beer daily and smoked a 
package of cigar clippings every other day. His 
eeth Were in very poor condition, and he had 
uot been eating well. Vision was O.U. 20/100, 
visual , fields were as shown in figure 
b. The discs were normal in appearance. A 
chronic left maxillary and ethmoid sinusitis 
present. The patient took 40 mg. of vita- 
min Bi daily during five days of hospitalization 
^nd then 10 mg. of Bi and 100 mg. of nicotinic 
scjd daily at home. His vision improved slowly, 
in four months^ ^vas only O.D. 20/50—, 
^.S. 20/70^. He said that he had decreased his 


developing the amblyopia, but Iiad continued to 
take about 25 grams of yeast daily. 

Case 21, C. S., a 59-year-oId Italian doorman, 
was seen at Vanderbilt Clinic on October 2,* 
1941. His vision had been getting worse for the 
past year. He was a heavy smoker, using eight 
cigars daily and a package of tobacco every 
three days. He drank very little, only two 
glasses of wine daily with meals. His teeth were 
in poor condition, but he said they were^ no 
worse than they had been for years. The patient 
was on a diet for diabetes. Vision was O.D. 
20/200, O.S. 20/70, and the fields were as shown 
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in figure 17. The discs appeared to l)c normal. 
The blood sugar was 197 mg. percent; a 24- 
hour urine analysis showed a 4+ sugar re- 
duction. The patient was placed on 24 c.c. (2 
tcaspoonfuls, three times daily) of Bclaplcxin; 
he continued his usual consumption of tobacco 
and alcohol, and returned to the Clinic at inter- 
vals of several weeks. In one month there was 
no improvement ; in two months vision was 
O.D. 20/70, O.S. 20/50—; in three months O.D. 


to be normal, but the visual fields were as 
shown in figure 18. On questioning, he stated 
that he smoked two cigars and six cigarettes 
daily but almost never took any alcoholic 
liquors. However, for the past six months his 
teeth had been in such poor condition that he 
had changed liis diet. Only a few teeth were 
remaining in the upper jaw, and the patient 
had been intending to have these removed and 
get false teeth. His diet seemed inadequate. His 





' Fig. 19 (Carroll) Case 23. Fields of W. L. 


20/50, O.S. 20/40 ; in four months O.D. 20/20—, 
O.S. 20/20—. The Betaplexin dosage was con- 
tinued in the same amount and 10 mg. of 
vitamin Bi daily was also taken. At the present 
time (June, 1942), the visual acuity is the same 
and the fields are as shown in figure 17. He has 
not decreased the use of tobacco or alcohol. 

^ Case 22, H. F., a 45-year-old printer, had 
found it increasingly difficult to set his print 
for the past two months. When first examined, 
on March 16, 1940, his vision with correction 
was O.D. 20/40, O.S. 20/70; the fundi appeared 


family physician, who happened to be his next- 
door neighbor, confirmed what the patient 
stated regarding a very moderate use of to- 
bacco, no intake of alcohol, but an inadequate 
and unbalanced diet. He asserted that the patient 
would eat only what he liked and since his 
''dental condition had become so bad his choice 
of food was even more limited. The patient 
took powdered brewers' yeast, 4 tablespoonfuls 
daily in milk. In one month the vision had im- 
proved from O.D. 20/40, O.S. 20/70 to O.D. 
-20/20—, O.S. 20/304-. In four months' vision 
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was O.D. 20/15, O.S. 20/20; no scotoma was 
present for even the smallest red test objects. 
He was smoking his usual number of cigars and 
cigarettes. At that time the yeast was stopped 
on the condition that he take a well-balanced 
diet, which was carefully outlined. Three 
months later the visual acuity was unchanged ; 
namely, O.D. 20/15, O.S. 20/20. 

Case 23. W. L., a 60 -year- old unemployed 


buy the right foods. The Food Clinic, however, 
was able to prescribe a High vitamin-B diet at 
no increase in cost to the patient. He also took 
8 tablespoonfuls of yeast daily. Improvement 
was gradual. In three months vision was still 
only 20/70, O.U., in five months it was O.D. 
20/40, O.S. 20/50; in seven months 20/30^, 
O.U. ; and in eight months 20/20, O.U. No sco- 
toma was found at this time (fig. 19). The 




Fig. 20 (Carroll). Case 24. Fields of W. R. 


W to Vanderbilt Clinic on Decern 
nrinf’r been unable to read news- 

- three months, and new lenses frorr 

ometrist had not improved his sight 
rerf?'' 20/70-, O.S. 20/200 with cor- 

tho fundi appeared to be normal, bu: 

fn?ir f ^ shown.in figure 19. He smokec 

alrni daily but had not had an 3 

V? \ ^ year. In fact he was sure 

fnr more than one drink a 3 ^eai 

thi<t years, and his wife confirmee 

Ihe last year he had lost 15 pounds ir 
anrl^« ’ vitamin ‘ 

injT 4 explained this by say* 
^ ne just did not have enough money tc 


patient had never decreased his smoking during 
these eight months but continued to take several 
teaspoonfuls of yeast daily. The results of a 
complete medical examination, which of course, 
included a urine examination, were negative. 
The patient, however, returned nearly two years 
later. He had lost more weight and was found 
to have a mild diabetes which could be con- 
trolled by diet without the use of insulin. He 
was last seen on August 25, 1942, five years 
after the onset of the ambl^^opia. Vision re- 
mained excellent. He had continued to take 
small amounts of yeast because he *Nvas on a 
somewhat restricted diet due to the diabetes. 

Case 24. W. R., a 38-yea r-old Negro, came to 
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Vanderbilt Clinic on June 14, 1937, One year 
previously liis vision bad been sufllcicnt lo pass 
a driver’s test in New York, but for the last 
five months it had grown progressively worse. 
Vision was O.D. 20/200, O.S. 20/80; the fundi 
appeared to be normal, and the fields were as 
shown in figure 20. At first he said that he 
took only a few drinks a day but finally ad- 


min lij, and 1 oz, of cod-liver oil. At first he 
was allowed to lake one pint of liquor daily. 
1'his was gradually increased until he was con- 
suming one qtiart, 4 oz . — that is, 30 oz. of 
liquor daily — the largest amount ever .given 
to one of these liospitalizcd patients. He smoked 
his usual number of cigars and also began 
smoking a pipe. After one month of this regimen 
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Fig. 21 (Carroll). Case 25. Fields of D. W. 


mitted to taking about a quart of corn whisky 
daily until four weeks ago. Then, because his 
vision was decreasing, and he was having pains 
in his hands, feet, and the calves of his legs, 
he decreased his alcoholic intake. He was also 
a heavy smoker, using from 6 to 10 cigars 
daily. The patient' was admitted to the Eye 
Institute, where a general physical examination 
revealed the presence of an enlarged liver. The 
-results of a gastric analysis, blood and spinal- 
fluid Wassermann tests, and all other labora- 
tory examinations were negative. The patient 
received daily 8 tablespoonfuls of brewers’ 
yeast, 3 tablespoonfuls of vegex, S mg. of vita- 


he was able to read newspapers. The vision had 
improved from O.D. 20/200, O.S. 20/80 to O.D. 
20/S0+, O.S. 20/40—. Two weeks later it was 
O.D. 20/30—, O.S. 20/20—, and in two months, ~ 
wheri last examined, it was the same. Visual 
fields showed no scotoma. He was drinlcing and 
smoking as much as ever. 

Case 25. D. W., a 29-year-old colored house- 
wife, had come to the clinic in an intoxicated 
condition on several occasions, and it was not , - 
until she was admitted to the Eye Institute on 
March 23, 1942, and allowed to go without 
alcohol for 24 hours that it was possible to plot 
satisfactory visual fields. She then stated that 
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she consumed one pint of rye whisky and one 
package of cigarettes daily. Vision with cor- 
rection was O.D. 20/50, O.S. 20/40, and the 
visual fields were as shown in . figure 21. Her 
diet had apparently been inadequate. On physical 
examination the liyer was found to be enlarged. 
-She was placed oh a diet low in all vitamins 
.and given 40 mg. of vitamin Bi orally and 20 
mg. intravenously daily. She received one pint 
of liquor daily at first and then this amount 
was increased slightly. She smoked one package 
of cigarettes daily. Within three weeks of her 
hospitalization on this regimen her vision im- 


proved from O.D. 20/50, O.S. 20/40 to 20/20, 
O.U. She was then seen frequently in tlie clinic. 
On June 4, 1942, when last examined, the vision 
was 20/20 — , O.U. No definite scotoma could be 
outlined. She had been advised to discontinue 
drinking a month previously when her vision 
reached 20/20 — , but she persisted. In fact she 
admitted drinking more than ever. She had 
continued to take two 10-mg. tablets of vitamin 
Bi daily, 

635 West One Hundred 

Sixty-fifth Street. 
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X-RAY I'REATMENT OF TMROI^JnOSIS OF THE RETINAL VEIN 
AND 01' SEVERAL TYPES OF IRIDOCYCLITIS 

Richard J. Mkssiikrc:, M.D. 

Havana. Cuba 


Origin and Devrlopmknt of this 

X-RAY TREATMENT 

Because of the good results obtained liy 
the use of X rays for the bleeding of 
myoma uteri, I began to apjily X rays in 
cases of hemorrhagic glaucoma in 1919. 
This was primarily attempted in the hope 
of avoiding enucleation, which is usually 
neccssar}' because of the headaches and 
pain caused by the eyes. The results of 
this treatment were so satisfactory that I 
published them in 1920. Since that time 
the method has been used by many oph- 
thalmologists. 

The indications for the use of X rays in 
cases of hemorrhagic glaucoma were ex- 
tended to other types of this ocular affec- 
tion ; such as chronic, absolute, and sec- 
ondary glaucoma. The effect upon chronic 
glaucoma is not surprising, in view of the 
influence of X rays on the retinal vessels ; 
in cases of absolute glaucoma due to 
thrombosis of the retinal vein the same 
causes obtain. Only in cases of secondary 
glaucoma of another etiology must we 
assume that X rays have a greater influ- 
ence on the uvea than on the retina. From 
the ophthalmologic literature on the sub- 
ject the following 12 reports have been 
collected : 

(1) In 1935 Basile treated for one 
year one case of thrombosis of the trunk 
and six cases of thrombosis of the 
branches; in 1936, from 3 to 28 months, 
11 cases of glaucoma and thrombosis of 
the central vein. He administered in the 
first series: 1/6-1/9 H.E.D. once, a week 
for 4 to 6 weeks; in the 2d series : 2mA,- 
23cm. F.H.D., filter: l/2Zn + 5A1, 
.field: 4:4. Total dosage, 6 cases: 1 
H.E.D. ; 1 case: 5/6 H.E.D. ; 1 case: 
3/9 H.E.D.; 3 cases:. 1.5 H.E.D.; 1 


case; 3 H.E.D. — at intervals of a week, 
6 to 18 irradiations. The results were 
gradual diminution of pain from the first 
to the fourth irradiation; absorption of 
hemorrhages; vision not improved; in 4 
cases diminution of the tension; in all 
cases di.sappearancc of pain; no enuclea- 
tion. 

(2) Brunetti treated 3 cases of hemor- 
rhagic glaucoma, 1 case with inflamma- 
tion of the retina caused by pregnancy. 
He administered 16 to 45 units by Holz- 
knecht in 2 to 3 treatments over a period 
of 3 to 4 weeks. The results were: in the 
cases of hemorrhagic glaucoma, diminu- 
tion of pain after 6 weeks; in the case 
with the inflammation of the retina, rapid 
diminution of pain. 

(3) Gradle treated 9 cases of throm- 
bosis of the trunk and 7 cases of throm- 
bosis of the branches with 1/4 to 1/3 
H.E.D. in 3 treatriients. The results 
were: vision not improved; absorption 
not accelerated ; but the method is suitable 
for the prevention of increased intraocu- 
lar pressure. 

(4) Hess treated 12 cases of absolute 
glaucoma and 3 cases of secondary glau- 
coma for 5 years. He administered SOOr 
at 1 time in a frontal and a temporal field ; 
total dosage to the eye SOOr. The results 
were : after 4 to 6 weeks 12 patients free 
from pain ; diminution of tension ; 3 
enucleations. 

(5) Hessberg treated for 2 to 5 years 
9 cases of hemorrhagic glaucoma. He ad- 
ministered 14 to 20 X with a filter of 2 to 
4 A1 at intervals of from 8 to 14 days ; 2 
to 4 treatments. The results were : absence 
of pain after the first or second treatment; 
in a few cases diminution of tension. 

(6) Hoffmann treated for 2 to 5 years 
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4 cases of hemorrhagic, 9 cases of chron- 
ic, and 10 cases of secondary glaucoma. 
He administered for hemorrhagic and 
chronic glaucoma 540r with hard rays in 
'2 to 3 treatments for a week ; for secon- 
darj' glaucoma 360r within 2 to 3 weeks. 
The results were : diminution of pain but 
generally not of tension. 

(7) Kreibig treated 10 cases of abso- 
lute glaucoma (only blind eyes). He ad- 
ministered ISOr in 3 treatments with an 
interval from 1 to 2 daj'^s ; series repeated 
after 1 to 2 weeks. The results were : 
diminution of ' pain (12 eyes); little 
diminution of tension. 

(8) Saul treated for 1.5 years 3 cases 
of thrombosis of the trunk, 8 cases of 
thrombosis of the Tranches, and 7 cases 
of secondary glaucoma. He administered 
to blind eyes 50-percent H.E.D., to eyes 
with some vision IS- to 30-percent 
^H.E.D. hard rays, at intervals of 2 days, 
4 to 5 times. The results were : effects in 
most cases seen after the first irradiation ; 
good results in 12 cases ; subsequently 3 
eyes had to be enucleated ; tension not inr 
fluenced. 

(9) Schnyder and Forster treated 7 
cases of thrombosis of the vein. They ad- 
ministered 40r medium-hard rays, 3mA, 
filter: 0.5 Zn 1 mm. Al, 3 treatments 
3t intervals, of 2 to .3 days. The results 
were: quick ' absorption of the hemor- 
rhages; vision increased. 

(10) Thiel administered to blind eyes 
" fifi absolute glaucoma 4 times 40- to 50- 
percent H.E.D. ; to eyes with some vision 

to 30-percent H.E.D. The results 
: pain disappeared. 

Wachner treated 3 cases of acute, 
cases of chronic, and 24 cases of sec- 
ondary glaucoma. He administered 50r, 
^0 KV, filter: 3 mm. Al + 0.5 copper, 2 
^ times a week ; series repeated several 
*mes at inten-als of a week. The results 
^cre. 68.4 percent eyes free from pain, 
percent without success ; S.O percent 


doubtful; irritation disappeared; tension 
not diminished. 

(12) Zingale treated for 3 months 1 
case of thrombosis of the trunk and 1 
case of thrombosis of the branch. He ad- 
ministered 253E, filter: 1/2 Zn -f 2 mm. 
Al, 4 to 5 treatments from 20 to 25 min- 
utes, 2 series. The results were : improve- 
ment of the vision; absorption of the 
hemorrhages. 

The cause of hemorrhagic glaucoma 

The complete obstruction of the trunk 
of the central vein frequently causes 
hemorrhagic glaucoma with violent pain 
and blindness of the affected eye. How- 
ever, if only a branch is blocked the dan- 
ger of losing the sight, and later the eye, 
is less. Although it is rare to find manifest 
glaucoma after a single attack of ob- 
struction of only one branch, the sight is 
always in danger, and the outbreak of 
glaucoma is to be feared. In my opinion, 
the explanation for this tendency to pro- 
duce glaucoma is to be f oimd in the differ- 
ence in pressure between the two eyes. In 
the affected eye the tension is already 
somewhat higher at the beginning of the 
disease, even before glaucoma becomes 
manifest, and in spite of the use of mi-, 
otics. Careful tonometric measurements 
of both eyes several times a day bring out 
this difference. Sometimes it is only evi- 
denced after the use of a provocative test. 
The tolerance of the affected eye is less 
than that of the sound one, and the tono- 
metric measurements appear 1 to 2 de- 
grees higher in the affected eye. 

Obstruction of the central vein can be 
the cause or the consequence of glaucoma. 
Many authors describe hemorrhagic glau- 
coma as a secondary one, but important 
findings make it probable that glaucoma is 
the primary event. Verhoeff was one of 
the first writers to point out tliat sec- 
ondar}’’ obstruction of the central vein is 
more frequent than primary blocking. 
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Salzmann, using a special histologic meth- 
od, found that in 65 enucleated and se- 
lected glaucomatous eyes, alterations of 
the central vein were often present and 
deduced from this fact tliat the obstruc- 
tion was frequently caused by glaucoma. 
The influence on the venous circulation 
caused by the rising pressure and later 
by tlie manifest glaucoma is generally of 
a mechanical type. Because of tliis fact we 
can understand why thrombosis of the 
trunk of the vein will be produced earlier 
and more rapidly in glaucomatous eyes. 
The steps in the development of the dis- 
turbed venous circulation are: compres- 
sion of tlie intralaminar part of the vein, 
thickening of tlie walls, and shrinking of 
the lumen, leading to thrombosis, and 
obliteration of the vein. The alterations 
present in the venous walls are always the 
same whether in a serious case or a lighter 
one, but the frequency of so-called 
secondary glaucoma diminishes witli the 
increasing seriousness of the state of the 
central vein. Even a slight hindrance to 
the venous circulation can cause a slight 
increase of pressure. One may therefore 
speak of a “circulus vitiosus” between 
the impeded circulation and the glau- 
coma, so that the hindrance of tlie venous 
circulation involves a rise of tension, and 
the higher the tension the greater the 
difficulties for the circulation. 

Effect of the X ray on the vegetative 

NERVOUS SYSTEM, THE VESSELS OF 
THE RETINA, AND THE TENSION 
OF THE EYEBALL 

,The principal objective of therapy of 
glaucortia is to control the most threaten- 
ing symptom; namely, the rise of intra- 
ocular pressure. It is certain that X rays 
have a special influence on the vessels, 
perhaps through a shrinking of the veins, 
but it is not easy to understand this mech- 
. anism clearly.- The following opinions on 
this subject have been expressed by differ- 
ent aulliors. 


(1) Basilc — (a) a destructive effect of 
the sensitive nerve endings diminishes the 
pain ; (b) a diminution of the tension is 
due to the production of an irritation and 
an inflammation of the uvea. 

(2) Hess — influence on the circulation 
through the sympathetic nervous system. 

(3) Hcssberg — (a) an influence on the 
sensitive nervous system diminishes the 
pain ; (b) an obliteration of the veins and 
the capillaries diminishes tlie tension. 

(4) Kreibig — injury of the sensitive 
nervous S 3 ’’stem. 

(5) Loewenstein and Reiser — increase 
of the “vis a tergo” and dilatation of the 
veins following hyperemia. 

(6) Schnyder and Forster — (a) a dila- 
tation of tlie central vein and the veins of 
the disc caused by hyperemia; (b) an in- 
crease of the “vis a tergo” in consequence 
of tlie simultaneous dilatation of capil- 
laries. 

(7) Wachner — injury of the sensitive 
nen'ous system. 

(8) Weinstein — an influence on the vit- 
reous ; tlie glaucoma causes an increase of 
acidity due to an intumescence of a swol- 
len vitreous. 

The general effect of X rays is due to 
their influence on absorption, on the bi- 
ologic reactions of tlie cellular activities, 
and on the radiosensibility of the cells. 
The normal development of cellular ac- 
tivity depends very much on a proper bal- - 
ance of the vegetative nervous system 
(VNS), which enmeshes all tissues, es- 
pecially vessels. The radiosensibility, on 
the other hand, is controlled by the degree . 
of irritability of the VNS. Different anal- 
yses performed by several authors point 
out that X rays have a remarkable in- 
fluence on the VNS, consisting in a res- 
titution of the normal function of the 
vasomotor nerves. 

• The relations between the sympathetic 
nervous system (VNS), tlie vessels of 
the retina, and the tension of tlie eyeball 
can be established in different ways: 
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(1) Experimenting on animals, Asher 
and Kajikawa found a relation between, 
the permeability of the walls of the ocular 
vessels and the tonus of the VNS. 

(2) Examining anatomically the short 
ciliaiy nerves, Ernyei found that tlieir 
ganglion cells belong to the sympathetic 
ganglion of the carotid plexus, not to the 
ciliary ganglion, and that the nonmyelin- 
ated nerve fibers in the vicinity of the 
ciliary nerves are a direct continuation of 
the carotid plexus. Emyei therefore con- 
cluded that the VNS has a great influence 
on the reflexes of the eyes, especially 
those ofithe ocular vessels and their mech- 
anism. 

.(3) Thiel experimented pharmacolog- 
ically with ergotamin '(gynergen) which 
paralyzes the sympathetic nerves and di- 
minishes the intraocular pressure. He 
stresses the fact that the influence of 
ergotamin on the vessels in the normal 
and the glaucomatous eye is due to a 
diminution of the permeability of these 
vessels. 

(4) According to. the experiments of 
Schoenberg the normal chemical process 
producing acetylcholine is disturbed in the 
glaucomatous eye. The result is an over- 
sensibility with increasing esterase in the 
affected eye. That is, to fight glaucoma 
t e endings of the parasympathetic nerves 
lave to be irritated in order to restore 
cse normal chemical processes and check 
^ c rise of an excess of esterase. 

We can therefore assume that it is the 
f ^ '^hich is influenced by X rays in the 

0 loiving waj' : The first effect reaches 
e fine endings of the ciliary nerves of 
^ sympathetic ganglion of the carotid 

Pexus which itself influences the mech- 
anism of the ocular vessels. The result is 
a remarkable diminution of the irritability 
^ the affected eye with diminution of or 
ven freedom from pain. Afterwards, the 
i^sels, including the capillaries, become 

1 ated, inflammation is reduced, nodes 

I'^bsorbed, and cicatrization follows. 


If this process continues, the vessels re- 
open and tlie discharged substances are 
carried away. However, since X rays do 
not always have the same influence in 
every case, a careful dosage is necessarj% 
according to: (1) the clinical state of the 
eye, (2) the purpose desired. 

In many cases it is possible that a mod- 
erate application of X rays will have a 
rapid effect with good absorption, but in 
serious cases of severely damaged eyes, a 
blocked vessel trunk, and manifest glau- 
coma, a higher dosage is generally neces- 
sary. With the small doses of radiation 
that are sufficient for these eyes, it is 
practically impossible that the body should 
be affected. 

Types of X rays and their effects on 

THE OCULAR TISSUES 

We have at our disposal weak, medium- 
hard, and hard X rays. Their influence 
on the different parts of the eyeball is 
shown by the figures in table 1. These 
figures are tak^ partly from Professor 
Reises report, and were partly the results 
of my own experiments, conducted at my 
former hospital (Municipal Eye Hospital 
at Essen), which gave practically the 
same values. Weak rays are useful only 
for diseases in the vicinity and in the 
superficial parts of the eyeball. They be- 
come less efficient even directly under the 
superficial layers of the cornea. The in- 
fluence of medium-hard rays extends 
throughout a larger zone, from the deep- 
er parts of the cornea to the retina arid the 
back of the eye. By changing the strength 
and the composition of the filter material 
one obtains many -possible uses of mixed 
qualities of X rays. The kind of filter has 
to be adapted to the particular state of the 
disease to be treated. Hard rays are dan- 
gerous in this type of treatment because 
they have a deeper area of action and 
cannot be controlled in order to prevent 
severe injuries to the tissues of the eye. 
When using a medium-hard quality of 
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X rays in the treatment of uveal and 
retina] diseases, there is no danger in 
damaging health}'’ tissues because any part 
of the eye with balanced VNS will not be 
affected; that is, only pathologic tissues 
arc radiosensitive. 

Medium-hard rays are produced by a 
filter of 0.5 copper -1- 1.0 mm. aluminum. 

TABLE 1 

DkITII or PKNKTKATION Or X HA VS 
INTO THE EYE 

In order to show the depth of penetration 
of the X rays into the eye, there is appended 
llie diagram below.* Tlie eye can be snl)jected 
to treatment of 3 diflerent kinds of raj's; weak, 
medium-hard, and Iiard. The reader can see 
at a glance tlie influence of these different kinds 
of X-rays on the diflerent parts of the ei’eball. 
The effect of weak rays on the uvea and the 
retina is slight, of hard rays too strong. There- 
fore, I prefer medium-hard rays for the treat- 
ment of the diseases in question. 

Mcditim- 

.We.ik Ii.nrd Hard 
^Im. Ray.s Rays Ray.s 



* Diagram^ and figures are reprinted from 
“Traite d’Ophtalmologie,” volume viii, page 
211, with the permission of the author. Prof. 
Reis, formerly at Strasbourg (France) and the 
publishers Masson et Cie, Paris. (This dia- 
gram also appeared in the writer’s paper pub- 
lished by the Schweiz, med. Woch., Bale, 1940, 
V. 94, p. 954.) 

The irradiation causes a diminution of the 
irritability of the VNS. The effects are as 
follows: (1) mitigation of pain brought 
about by a change in the cell function and 
in the tension of the tissue ; (2) cicatriza- 
tion of the pathologic area — small doses 
bring about an irritation followed by ret- 
rogression and regeneration; larger ones 
cause production of connective tissue and 
shrinking of the vessels; (3) absorption 
of hemorrhages and improvement of 


blood circulation; (4) regulation of the 
intraocular pressure — the tension falls, 
more or less, in cases of hypertensive iri- 
docyclitis, and in cases of iridocyclitis 
with hypotonia the tension rises. 

The effect of X rays begins immediate- 
ly after the first irradiation. According to 
findings by David and Gabriel, the reac- 
tion of X rays can be seen with the capil- 
lary microscope a few days before it is 
observable macroscopically. 

The danger of an erythema of the skin 
of the eyelid is less with medium-hard 
ra}'S than ivitli weak ones. The inten'als 
between the different applications of irra- 
diation must be fixed according to the 
gravity of the disease and the individual 
sensibility, var}'ing from 2 to 8 days or 2 
to 8 weeks. The irradiation should end 
when its purpose is achieved. The neces- 
sary quantity of X ra 3 's is called “the total 
dosage of influence” and it should be 
adapted to the particular case treated. 
The definite effect of X rays often comes 
later. One must be careful to avoid an 
overdosage whose influence is unknown, 
waiting a certain period before the' re- 
sults are attained, and not be discouraged 
if this effect is delayed. 

Several types of iridocyclitis 
Tuberculous iridocyclitis 

The types of uveitis that respond best 
to treatment with X ra)'’S are tuberculous, 
traumatic, and hypertensive iridocyclitis. 
In tuberculosis 'of the iris and of the 
ciliary body one must be especially careful 
because of the great sensitivity of these 
pathologic tissues,' otherwise there is 
danger of making things worse by causing 
a stronger irritation or even by injuring 
the sight. Most of the writers indicate a 
preference for small doses at shorter or 
longer intervals. The methods of a few 
ophthalmologists which I consider of a 
fundamental importance are the follow- - 
ing: . ' 
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(1) Werdenberg-Davos (Switzerland) 
used a type of X rays a medium between 
weak and medium-hard rays. The first 
single dose is 2.5- to S-percent H.E.D. 
The total dose is 20-ipercent H.E.D. ; the 
total dosage a year is 60-percent H.E.D. ; 
the intervals are days or weeks according 
to the state and the reaction. He intended 
to prevent early reactions and injuries by 
X rays. Of 3,000 treatments by X rays he 
saw only 4- to S-percent reactions. 

(2) Stock and Scheerer used hard rays 
with 20-percent H.E.D. as a single dose, 
no more than 60-percent H.E.D. a year. 
The irradiations are given at inters'^als of 
6 weeks without injuries or undesired 
reactions. 

(3) Negru and Michael used medium- 
hard X rays with 50r as a single dose 
three times up to ISOr as total dosage. 
The irradiations are given at inters'^als of 
4 days; if necessarj^ repetition of the 
series after 6 weeks. 

As for myself, I used medium-hard 
X rays with 12 to iSr as the first single 
dose up to 50r ; total dosage a year 300r 
(60-percent H.E.D.) the irradiations are 
given at intervals of 4 to ^8 days, the 
later ones at 4 to 8 weeks’ or months" 
mtervals. Most important is a careful se- 
lection of the cases and exact regulation 
of the dosage and the intervals after each 
tr^tment. I have observed the best effect 
uith the use of protracted and fraction ed 
small doses. The ophthalmologist should 
always indicate to the roentgenologist 
De dose that is desired in every case. If 
Ibe patient stands this dosage, injurj’^ to 
Ihe eye will probably be impossible. It 
must be remembered that in comparing 
one s own results with those of other writ- 
ors the different types of diseases and 
^ so the environment in other countries 
|oust^be taken into account. Furthermore, 
X-ray treatment is only a part of the 
complete treatment and is aided by the 
^1 Or special and usual remedies. 


In case of tuberculous iridocyclitis the 
ocular reactions to the different treat- 
ments and also to the X rays are extreme- 
ly sensitive, resembling the common ther- 
apy with tuberculin. The best results are 
found in the productive forms of the 
tuberculous iris. In the secondar)^ stages 
ofi the illness, especially in the later pe- 
riods, the effect is less, and in the exuda- 
tive forms results are uncertain and un- 
desired reactions possible. Often the 
patient feels a relief in the affected eye 
almost immediately after the first irradia- 
tion, but normally improvement will be 
noted a few days later. If the tuberculous 
uveitis reaches the deeper parts of the 
ocular tissue, X-ray treatment becomes 
uncertain and even unsuccessful. 

Hypertensive iridocyclitis 

One of the most dangerous complica- 
tions of the various types of iridocyclitis 
and especially of the chronic forms is the 
appearance of a sustained hypertension. 
Often none of the numerous conservative 
and surgical treatments are strong enough 
to regulate the pressure. The rise in ten- 
sion is due to productive and exudative 
eruptions as well as to small thromboses. 
In such cases the doses of X rays have to 
be higher, especially if the eye is alread}^ 
blind. Complete normalization of the ten- 
sion is not necessary to quiet the blind eye. 
A relative diminution may be sufficient to 
end the inflammation and the pain. 

Traumatic iridocyclitis 

Iridocyclitis of traumatic origin holds 
a special position among the different 
types of iridocyclitis. Serious injuries of 
the eye, such as perforation of corneal or 
sclerotic tissues by a foreign body, are 
generally accompanied by posttraumatic 
iridocyclitis in spite of careful surgical 
treatment of the wound and the extrac- 
tion of the foreign body immediately after 
the accident. The gravity and the extent 
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of the iridocyclitis depend on the injury, 
on the infection brought about by tlie per- 
foration, and the foreign body. Many 
such eyes have to be enucleated. It is ob- 
vious that there is danger of sympa- 
thetic ophthalmia in every case. A great 
many ophthalmologists, tlierefore, prefer 
an early enucleation, particularly in cases 
of extensive injuries where there is no 
hope of saving any sight. Although I 
fully realized the justification for this 
point of view, I felt that I should try to 
conserve tliese eyes as long as it was pos- 
sible without danger of an outbreak of 
sympatlietic ophthalmia. Particularly if 
children become blind in one eye by an 
accident, the growth of the skull goes on 
more regularly and symmetrically on both 
sides of tlie face if the orbit is not empty. 
It seems to me therefore of considerable 
advantage to save such eyes for a certain 
time, at' least, if not for ever. Wearing a 
glass eye is not the same as possessing 
one’s own painless eyeball; one is blind, 
to be sure, but makes a good appearance. 
Even if the quieted eyeball has shrunk, a 
glass eye worn over it looks and moves 
better than one worn in tlie empty orbit. 

The earlier tlie irradiation begins, 
counting from the first day of the injury, 
the better the effect. I therefore system-, 
atically apply in such cases an early pro- 
tracted and fractioned X-ray treatment 
after the first surgical care. By doing tliis 
it is attempted ( 1 ) to retain the shape of 
the seriously injured eyeball; (2) to con- 
serve the actual sight. The doses in this 
type of iridocyclitis have to be higher than 
for other types of' iridocyclitis and given 
at shorter intervals. The first irradiation 
is given from the 3d to the 6th day after 
the injury with 50r to lOOr of medium- 
hard type of X rays. According to the 
special conditions of the ■ particular case 
this dosage is repeated once or twice, or, 

• if possible, 25 to SOr is given between the 


3d and the 10th day after the first irra- 
diation. On an average quieting the in- 
jured e^'e takes a total of 150 to 3(X)r. 
There is no danger in approaching the 
higher limit of compatibility, even in 
reaching the maximum dose. 

Figures and cases of posttraumatic 

IRIDOCYCLITIS 

In my former hospital, situated in the 
middle of a large industrial district, I had 
to handle continuously many severe ocu- 
lar injuries due to industrial accidents. 
This gave me tlie opportunity of testing 
the method described. In 1924 I reported 
tlie results of 44 such cases : 60 percent of 
the eyes were quieted, 23 percent had to 
be enucleated. From then to 1933 I con- 
tinued using X rays fora large number of 
ocular injuries and obtained good results. 
Conditions at the time prevented me from 
reporting the figures. In 1939 and 1940 I 
was able to use the method in 8 cases at 
the University Eye Hospital at Lausanne* 
(Switzerland, Director: Professor Ams- 
ler). I wish to take this opportunity to 
express my sincerest tlianks to Professor 
Amsler for his understanding help and 
permission to use my method. Short ex- 
cerpts from the case-notes are as follows: 

Case 1. Jean V., 40 years old, on September 
17, 1939, sustained a perforating injury of the 
left eye by a foreign body (iron) ■which pro- 
duced a double perforation of the eyeball and 
became embedded behind the eye in the orbit. 
Severe hemorrhage in the interior of the ej’e. 
No red reflex from the eye. Projection of light 
uncertain. Posttraumatic iridocyclitis.. In view 
of _ the situation of the foreign body in the orbit 
without contact with the eyeball, an attempt to 
extract the foreign body was abandoned. 

Irradiation: September 29th, SOr. 

* Presented, at the meeting on February '2S, 
1940, of the “Groupe Ophtalmologique du, Le- 
man” at the Hopital Ophtalmique at Lausanne 
(Switzerland) together with a demonstration 
of ' the treated' patients. Published in the 
“Schweiz, med. Wochenschrift 1940, v, 94, p. 
954. 
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Results: October 10th, the injured eye be- 
came pale; iridocyclitis in a state of retrogres- 
sion; no pain in the eye when touched. The 
patient had to leave the hospital for personal 
reasons and the irradiation was therefore inter- 
rupted, remaining incomplete, February 16, 
1940. The left eye free from irritation and 
pain ; tension low ; the right eye normal without 
any sign of irritation. 

Conclusions: This is an incomplete and in- 
sufficiently treated case, only mentioned as one 
of the whole series; nevertheless a certain in- 
fluence of the irradiation can be admitted since 
the retrogression of the iridocyclitis and the 
quieting of the eye would probably not have 
occurred so quickly without this treatment 

Case 2. Paul P., 49 years old, on Septem- 
ber 25, 1939, sustained a severe perforating 
injury of the right eye by a large foreign body 
(iron) which did not enter the interior of the 
eye. Shortly after the injury there developed 
a violent posttraumatic iridocyclitis and an ab- 
scess in the vitreous. The eye was soft and 
painful when touched. 

' irradiation: . October 2d, 50r; October Sth, 
October Sth, 25r, at 3 days' intervals; 
total dosage, 125r. 

Results: The irradiation had no effect; 
therefore, on October 10th, the eye was enu- 
cleated. 

Conclusions: The section of the eyeball 
s lowed that there was a large horizontal 
car through the cornea and sclerotic reaching 
le^ equator ^f the eye. The lips of the scle- 
rotic wound were not adapted, but overlapped ; 

wound was impossible 
and A-ray Irradiation could be of no use. 

2R years old, on January 

1 sustained a perforating injury of the 

c cornea by a knife stab. There existed a 
pro apse of the iris which was cut off im- 
e lately^ after the event, and ^the lips of 
e Wound were sutured. In spite of a sat- 
aciory healing of the external wound, iri- 

^ October, as he 

tion « prepared for an enucleation. Irradia- 
L j ^ rays, a long time after the injury 
cnn could only be a last attempt to 

Y eyeball in its shape for a few 

V P^^'^cnting trouble to the orbit and the 
T ^^ing the years of growth. 

October 10th, SOr; October 
!;q / ^ > October 21st, 50r; October 24th, 
from 3 to 8 days; total dos- 

Since the iridoc>’clitis and pain in 
4^ 1 ^* ^ when touched remained, the eyeball liad 
be enucleated. 


Case 4. Josef D., 38 years old, on December 
6, 1939, sustained a perforating injury of the 
sclerotic of the left eye -without entrance of 
the foreign body. Suture of the wound. Post- 
traumatic iridocyclitis, pain in the eye when 
touched, low tension. 

Irradiation: December 8th, lOOr; December 
13th, lOOr; December 21st, lOOr; December 
30th, SOr; at intervals from S to 8 da 3 '^s; total 
dosage, 3S0r. 

Results: January 10, 1940. Left eye pale 
and quiet. Cicatrization of the iridocyclitis. 
A little shrinking of the eyeball is seen. Ten- 
, sion still somewhat subnormal. No pain in the 
eye when touched. March 20, 1940. State un- 
changed, The eye remains pale and quiet. The 
patient is back at work. 

Case S. Innocent P., 43 years old, on De- 
cember 16, 1939, sustained a perforating in- 
jury of the left e 3 ^e by a large foreign bod 3 '’ 
(iron). Extraction of the splinter by means of 
the giant magnet. Shortly following the opera- 
tion there developed a violent posttraumatic 
iridocyclitis with an hypopyon in the anterior 
chamber and an abscess in the vitreous. The 
eye became soft and very painful when touched. 

Irradiation: December 26th, SOr; January 
24, 1940, SOr; January 11th, SOr; January 17th, 
SOr; January 24th, SOr, at intervals from 6 
da 3 ^s to S weeks; total dosage, 2S0r, 

Results: The hypopyon in the anterior 
chamber and the abscess in the vitreous was 
reabsorbed very quickly. The eye became pale 
and quiet. Cicatrization of the iridoc 3 xIitis was 
seen. Tension rose. February 24, 1940. To make 
sure of the effect an additional irradiation of 
SOr was given 5 weeks after the last da 3 " of the 
series. April 30, 1940. The left eye showed no 
inflammation and remained quiet. No pain in 
the eye when touched. Iridocyclitis clinically 
healed. The patient works at his former job. 

Case 6. Leon B., 27 years old, on January 
18, 1940, sustained a perforating injury of the 
left eye. No foreign body in the eye. Violent 
posttraumatic iridocyclitis. The eye become 
soft and painful when touched. 

Irradiation: January 18th, 50r; January 22d, 
25r; February 1st, SOr; February lltli, SOr, at 
intervals from 4 to 10 days; total dosage, 175r. 

Results: The eye became pale and quiet. Cic- 
atrization of the posttraumatic iridocyclitis 
occurred. The anterior part of the e 3 'eball 
shrunk a little. Tension somewhat reduced- No 
pain in the eye when touched. The patient -is 
back at work. 

Case 7. Oliver J., 47 y^ears old, on l^farch 
IS, 1940, sustained a perforating injury of the 
sclerotic of the left eye by a foreign body 
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(glass). Suture of the lips of (he wound. 
Whether a foreign hodj' remained in the in- 
terior of tlie eye or not was uncertain. The 
splinter of glass was not visible in the radi- 
ogram. Violent posttraumatic iridocyclitis with 
an h 3 ’popyon in the anterior chamber. The eye 
became very soft and painful when touched. 
There was only perception of light. 

Irradinlion: March 27th, 50r; March 29th, 
25r; April 4th, 50r, at intervals of 2 to 18 
daj's; total dosage, 125r. 

Results: March 30th, the left cj'e had be- 
come pale and cpiiet. Hypopyon in the anterior 
chaml)cr was reabsorbed. Precipitates on Descc- 
met's membrane were seen. Cicatrization of 
the posttraumatic iridocyclitis occurred. Opaci- 
ties in the vitreous. The fundus was invisible. 
Tension still low. Visual acuit}’, 1/20. May 1st, 
the injured ej’e remained pale; precipitates un- 
changed; the vitreous less opaque; tension nor- 
mal ; no pain in the eye when touched. Visual 
acuity, 0.3; the patient works at his former 
job. 

Case 8. Afarcel E., 20 years old, on April 
4, 1940, sustained a perforating injury to the 
cornea of the right eye with a prolapse of the 
iris. No foreign bodj' in the eye. That same 
day the prolapse was cut awaj', and the lips 
of the wound were sutured. There was a big 
hyphema in the anterior chamber and a trau- 
matic cataract was seen. The eye became soft 
and painful when touched. Visual acuity, per- 
ception of fingers at 1 m. 

Irradiation: April 20th, SOr; Afay 3d, SOr, at 
an interval of 12 days; total dosage, lOOr. 

Results: April 30th, the injured cj’c became 
pale and quiet; the hyphema was on the way 
to resorption; the tension was rising and the 
pain in the ej'e when touched diminishing; 
visual acuity, fingers at 3 m. May lOth, the 
recovery continued; the irradiation was inter- 
rupted by external causes and had to be re- 
peated to make sure that the first satisfactory 
effect would be maintained. 

Summary. The eight cases of post- 
traumatic iridocyclitis herein discussed 
were observed by me in the University 
Eye Hospital at Lausanne (Switzerland) 
from September, 1939, to April, 1940. 
During this period all cases of new or old 
perforating ocular wounds observed at 
the Hospital were given the X-ray treat- 
ment at random regardless of the effect 
it might have. I made an early report 
of such a limited series for I wished to 


present them at the meeting in February, 
1940. Later on, conditions at the time pre- 
vented' me from supplementing the case- 
notes with the later clinical observations. 
In spite of these facts I deem these few 
and abbreviated case-notes of sufficient 
value to demonstrate the possibilities and 
the limits of the method. The}'' represent 
seriously injured eyes, some of them ac- 
companied by great loss of vitreous, vio- 
lent posttraumatic inflammation, and 
purulent infiltration of the vitreous, which 
would have had to be enucleated if their 
condition had not been ameliorated by the 
X-ray treatment. Only in two cases was 
this operation necessary: 

. ( 1 ) In case 2, it was seen at the section 
of the enucleated eyeball that the wound 
presented unfavorable conditions for heal- 
ing; therefore X-ray therapy was use- 
less. 

(2) In case 3, the injury was too old to 
permit any result from X rays to be ob- 
tained ; on the other hand, the danger of 
sympathetic ophthalmia urgently de- 
manded enucleation. 

(3) In cases 4, 5, 6, the effect of the 
X-ray treatment was ver}'' satisfactory 
and in spite of severe inflammations of 
the injured eye enucleation was unneces- 
sary. 

(4) Particularly remarkable was case 
7. The patient was a chauffeur by profes- , 
sion, and for him the continuation in his 
profession depended on the conservation 
of the injured eye with some sight. It 
seems to me to be more than doubtful 
whether such good results as normal ten- 
sion and visual acuity of 0.3 were to be ob- 
tained by any other treatment than X 
rays. 

(5) The treatment in cases 1 and 8 re- 
mained incomplete at the time when I had 
to finish my observ'-ations. Although sup- 
plementary irradiations are desirable, one 
can note the good effects ‘of the X-ray 
treatment also in this state. 
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General results of X-ray treatment 

ON POSTTRAUMATIC IRIDOCYCLITIS 

The results of X-ray treatment on 
posttraumatic iridocyclitis consist of : dis- 
appearance of the redness of the anterior 
part of the eyeball, diminution of inflam- 
mation, cicatrization, painlessness in the 
eye when touched, and a! certain rise of 
pressure in cases of low tension. A com- 
plete normalization of the tension is not to 
be expected. If the eye has become quiet, 
one may speak of a clinical healing, and 
if good projection of light remains it is 
possible to operate later on, if necessary. 
It seems to me impossible that X-ray - 
treatment by itself should cause sympa- 
thetic ophthalmia. On the other hand, to 
prevent sympathetic ophthalmia regular 
and careful examinations by an ophthal- 
mologist are absolutely necessary. X-ray 
treatment should be tried only when the 
patient can <reach his ophthalmologist 
quickly and easily. If not, early enuclea- 
tion of the inflamed and injured eye is to 
be preferred. 

X-RAY TREATMENT FOR THROMBOSIS OF 
THE RETINAL VEIN 

In cases of thrombosis of the trunk or 
of the branches of the central retinal vein 
I use X-ray treatment immediately after 
the first consultation. I assume that in all 
such cases glaucoma can easily set in 
sooner or later. The preservation of sight 
depends on the extent of the thrombosis 
^md on the tension in the eye. In cases 
of trunk thrombosis, generally, blindness 
cannot be prevented, but thrombosis of 
the branches can be arrested, and perhaps 
the vision can be maintained or even im- 
proved. If X rays are used with correct 
dosage and systematically, it is possible in 
glaucomatous cases to make the severe 
P^ui disappear and prevent enucleation. 

he regulation of the tension is of more 
relative value. Normal tension is not nec- 


essary to quiet the irritability since 
chronic glaucoma can exist without any 
pain. The dosage for trunk and branch 
thrombosis must be different; it varies 
from 350 to 450r in the first instance and 
from 150 to 200r in the second. If pain 
and inflammation are violent the inten^als 
between irradiations must be reduced by 
accelerating the rhythm of the treatment. 
In cases of complete obstruction of the 
venous trunk with glaucoma. X-ray treat- 
ment is completed when the eye has be- 
come quiet, and in cases of a partially 
blocked branch at the moment when the 
bleeding has stopped and an absorption 
of blood can be observed. Usually four to 
five applications are sufficient for. this 
purpose. The scheme of these irradiations, 
using medium-hard rays and a filter of 
0.5 copper and 1 mm. aluminum is seen 
in table 2. 

If irritation of the external parts of the 
eye appears together with erythema of 
the skin of the eyelid and a more intensive 
injection of the conjunctival vessels, X- 
ray therapy should be discontinued until 
the irritation is over. The effect of the 
irradiation can be intensified in the weeks 
and months following; therefore, a defi- 
nite judgment about the results attained 
is only possible after a long time. It seems 
best to me to reach the desired effect with 
the smallest possible quantity of X rays, 
but “too much” is as dangerous as “too 
little,” and only by the use of correct com- 
binations of dosage and intervals can we 
expect good results. The vessels are di- 
lated or constricted under the influence of 
X rays. Dilatation is caused by irritative 
doses from 25 to 50r, generally totaling 
no more than 150 to 200r. This is impor- 
tant, especially in branch thrombosis when 
blood has to be absorbed as soon as pos- 
sible to prevent early damage to the retina. 
Hence, to favor this we have to render 
the veins . capable of transporting the' 
thrombus before the retina is seriously af- 
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fected. In cases of trunk thrombosis only 
constriction doses can quiet the eye. Fre- 
quently a certain dosage must be used that 
can bring about the state of complete 
obliteration of the vein. Generally, a total 


Conclusions 

L X-ray treatment for the ocular dis- 
eases under discussion should be given at 
the earliest moment possible ; namely, (a) 
in cases of injuries immediately or in the 


TABLE 2 

I. Tun PROTRACTKO AND FRACTIONED KARLY IRRADIATION 


Diagnosis Single Dose Intcr\Mls 

Posttraumatic iridocyclitis 1st treatment: SO to lOOr 3 to 10 days 

2d treatment: SO to lOOr 

3ci treatment: ^ SOr 3 to 10 days 

If an improvement is seen 

4th treatment: SO to 2Sr 2 to 4 weeks 

later on: 2Sr 

Thrombosis of the retinal vein 

(a) of the trunk 1st treatment: 50 to lOOr 

2d treatment: 50 to lOOr 5 to 10 days 

3d treatment: 50 to lOOr 

If an improvement is seen 

4th treatment: 50 to 2Sr greater inter- 

later on: 2Sr vals 

(b) of the branch 1st treatment: SOr 5 to 10 days 

2d treatment: 50 to 25r 

3d treatment: 25 to 15r greater inter- 

later on: 15 to lOr vals 


Total Dosage 

150 to 300r 

350 to 450 r 

150 to 200r 


II. The protracted and fr actioned irradiation at a special time 

ACCORDING TO THE STATE OF THE DISEASE 

Tuberculous 1st treatment: 12 to 15r 4 to 8 days 

If the 1st treatment is tolerated and the disease needs further treat- 
ment 

2d treatment: 25 to SOr 4 to 8 weeks no more than 

3d treatment: 25 to SOr or months 300r a year 

Hypertensive " 1st treatment: 50 to lOOr 

(glaucomatous) iridocyclitis 2d treatment: 50 to lOOr 3 to 8 days 

3d treatment: 50 to 25r 8 to 14 days 125 to 300r 

. later on: 25r 

(if necessary) 


of 350 to 450r is necessary. One need not 
fear general complications- in the body, 
since the single doses for the eye are too 
small for such remote effect. It must be 
added that it is always useful to have a 
general medical and internal examination, 
made by an internist in collaboration with 
the oculist, also a careful general treat- 
ment, if necessary, since it is a known 
fact (which no longer needs to be 
stressed) that the principal causes of these 
ocular diseases are always to be found 
in the body. 


first days after the injur}^ or after the 
first surgical care; (b) in cases of throm- 
bosis of the retinal vein after the first 
examination; (c) in cases of tufjerculous 
and hypertensive iridocyclitis the decision 
as to the best moment for irradiation de- 
pends on the state of the injured eye. 

2. X-ray treatment is best administered 
in protracted and fractioned small doses. • 

3. X-ray treatment has to be carried 
through systematically to the end, even if 
one has to wait longer than usual for good 
results. 
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• Finally .1 wish again to point out that 
X-ray treatment of • the ocular diseases 
under discussion must always ■ be per- 
formed in close cooperation between oph- 
thalmologist and, roentgenologist. 'Both 
have to consider diagnosis and appropri- 
ate moment for the X-ray treatment in 


every case, the. technical requirements 
necessary, and the patient's compatibility 
for this treatment. If all conditions are 
present, I believe that it would be possible 
to heal many serious diseases, to conserve 
eyes otherwise lost, and to aid a large 
number of sufferers. 
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ALMOST COMPLETE RETINAL DETACHMENT AFTER CATARACT 
EXTRACTION; COMPLETE REATTACHMENT AFTER 
GLAUCOMA ATTACK 

F. Nelson, M.D. 

Colorado St^riitf/s, Colorado 


Spontaneous reatlaclimenl of detached 
retinas has been reported by numerous 
observers.* In fact the majority of opli- 
thalmologists probably have seen such 
cases occasionally. The reattachment is 
sometimes only temporary, sometimes 
permanent. A number of cases have been 
reported in which detachment recurred 
repeatedly, always followed by rcattach- 
ment sooner or later without surgical 
procedure and sometimes without any 
treatment whatsoever. Frequently, a con- 
siderable amount of function returned in 
the involved eye, although a permanent 
defect of vision and defects in the visual 
field resulted in most cases wherein the 
detachment had persisted over longer 
periods. 

It is also well known that in many cases 
of retinal detachment variation of the 
intraocular pressure may be observed 
fairly regularly. Some observers have in- 
sisted that the tension was below normal 
as a rule almost immediately after the 
start of the detachment whereas others 
have found a drop in tension only after 
a considerable time has elapsed. On the 
other hand, it seems to be a well-estab- 
lished fact that in a fair number of cases 
of untreated retinal detachment, second- 
"ary glaucoma develops in the later stages 
of the disorder. 

In spite of the tremendous amount 
of research work carried out during the 
past century, no completely satisfactory 
explanation has been given for either of 
the two processes ; that is, for spontane- 
ous reattachment or for the occurrence 
of secondary glaucoma following retinal 
detachment. Only in cases wherein the 
retinal detachment is caused by a true 


exudation behind the retina (or, better, 
between the pigment layer and the retina 
proper) — for example, as in those occur- 
ring during pregnancy — is a reattachment 
fairly plausibly explained by resorption 
of the fluid by the choroid. 

Since the publication of Leber’s" verj' 
elaborate studies it has been a well-es- 
tablished fact that the formation of holes 
or tears in the retina itself or rents at the 
ora scrrala plays a predominant part in 
the mechanism of retinal detachment by 
allowing fluid from the vitreous body to 
penetrate behind the retina. Recognition 
of the fact that the closure of such aper- 
tures by means of coagulation and reactive 
proliferation of scar tissue is of para- 
mount importance led Gonin and many 
others (particularly Weve, Arruga, Lind- 
ner, and Walker) to develop modem 
methods of active treatment of this for- 
merly hopeless disorder. It is true that 
the old conservative treatment with bed 
rest, pressure bandages, subconjunctival 
injections of hypertonic solutions and the 
like, had been used with some success in 
a limited number of cases. Fehr® believed 
that mechanical reduction of the size of 
the globe did help to bring the detached 
membrane into closer contact with the pig- 
ment layers, thus inducing reattachment. 
Since there is usually a free communica- 
tion between the subretinal and the vitre- 
ous fluid through one or more openings 
in the detached retina it seems difficult- 
to understand why pressure exerted upon 
the surface of the globe should bring the 
retina back into place unless some agent — 
that is, an inflammatory process — oc- 
cludes the retinal hole through which the 
exchange of fluid takes place at the right 
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moment and the subretinal fluid is sub- 
sequently absorbed. There is no doubt 
that pressure bandages and similar applir 
ances, such as plugs inserted into the con- 
junctival sac, invariably cause a rather 
violent inflammatory reaction with con- 
siderable reduction of the intraocular 
pressure^ and' it may be that these reac- 
tions play a more important part than the 
external pressure itself. Equally uncer- 
tain is the origin of secondary glaucoma 
in the later stages of retinal detachment. 
We know that -a tendency to prolifera- 
tion' exists in the pigment epithelium when 
the retina is detached. The pigment layer 
grows considerably thicker,, and large 
quantities of free pigment are deposited 
on the surface of the iris and in the cham- 
ber angle. This might cause an obstruc- 
tion„of intraocular exchange of fluid and 
.lead to an increase of intraocular pres- 
sure. However, since the pigment accumu- 
lation in the anterior section of the globe 
usually occurs in the earlier stages, the 
development of a secondary glaucoma 
years after the detachment of the retina, 
rather than’ shortly after it, is not easily 
explained. 

The literature contains a very few 
records of cases in which a spontaneous 
secondary increase in intraocular pressure 
caused flattening or reattachment of the 
retinal detachment. Attempts have been 
made to increase tlie volume of the vitre- 
ous artificially b)’- injecting salt solutions 
or foreign vitreous materials'* into the 
vitreous chamber after puncture or tre- 
phining of the sclera to release the sub- 
retinal fluid. It was assumed that the in- 
crease of pressure by tlie vitreous would 
bring the retina into contact with the 
choroid, and in a number of cases sucli 
procedures proved successful. 

In 1928 Sedan® reported one case of an 
^^octed by a chronic recurrent syphi- 
litic iritis, which sustained a large retinal 
det.achmcnt after being hit by a tennis 
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ball. The eye showed total seclusio pupil- 
lae and developed a large retinal detach- 
ment with no visible holes. During the 
conservative treatment an acute secondary 
glaucoma started on the thirty-eighth day, 
accompanied by iris bombe. After double 
transfixation the tension came down to 
normal, and the retina became almost 
completely reattached, with the exception 
of a small area below, where a fiat detach- 
ment remained. After three months the 
corrected vision was about 5/10 (as be- 
fore) and the field of vision had returned 
to approximately non'nal limits. But this 
seems to be about the only case published 
so far wherein secondary glaucoma in an 
eye with retinal detachment apparently 
had a beneficial effect as to anatomic and 
functional repair of retinal detachment. 
Obviously such cases are extreme^ rare 
and I could not find any record of a 
case which, after an extensive retinal de- 
tachment that had persisted for a con- 
siderable length of time, developed acute 
glaucoma and manifested a complete re- 
covery of function after the glaucoma 
attack subsided and the retina became 
reattached. ' 

I have had the opportunity of observ- 
ing such a case and feel justified in bring- 
ing it to -the attention of my colleagues, 
particularly since it presents a number of 
unusual features. 

Case report 

H-. T. W., a white farmer, 80 years 
old, consulted me for the first time on 
June 25, 1943, with the following history^ : 

The patient had been quite well until 
1925, when some intestinal trouble of un- 
certain nature eventually required surgi- 
cal treatment. In September, 1925, the pa- 
tient was operated upon for a duodenal 
ulcer. The operation was performed un- 
der ether anesthesia, during which ap- 
parently a complication occurred whicli 
the patient was unable to identify properly. 
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The ancstlielist had "a hard lime to bring 
him back.” Tlie day after the operation 
the patient noticed that his left eye had 
become blind. Curiou.sly enough the pa- 
tient did not tell his doctors anything 
about this incident. The hospital record 
does not contain any remark as to compli- 
cations occurring during the operation 
or after it. Nor docs it mention anything 
about the patient’s monocular blindness. 
After a while some sight came back to 
the left eye, to the degree that the patient 
could distinguish between darkness and 
light. Later on visual acuity in his right 
eye decreased gradually, and about five 
years ago he consulted an oculist, who 
told him that he had a cataract in the left 
eye and prescribed drops for the right eye 
(pilocarpine?), which he used regularly, 
at least for some time. Nevertheless, the 
right eye continued to get worse gradual- 
ly, and in November, 1942, the patient 
consulted another oculist, who advised 
and performed at that time the removal 
'of the cataract in Uie left eye. The .hos- 
pital record indicates that intracapsular 
combined extraction of a hypermature, 
senile, calcareous cataract \vas performed 
on November 17, . 1942; that the operation 
was not complicated; and that the an- 
terior chamber was irrigated with saline 
solution after the extraction. No vitreous 
was lost during the operation. The patient 
could see with the eye that had been 
operated on for some time, and a lens 
for distance was prescribed. However, 
the vision became gradually poorer after 
some weeks. The deterioration was ac- 
companied by constant inflammation of 
the operated eye. Eventually the patient 
was taken to the hospital again on April 
9, 1943, and advised to. lie on his left side 
for some days. The hospital record on the 
second admission shows a diagnosis of 
"high detachment of the choroid, espe- 
cially temporally and below.” When the 
patient was released on April 19, 1943, the 


detachmcjit was "still high.” The eye was 
practically blind. Gradually, the eye be- 
came more inflamed and painful but sup- 
posedly the patient received no further 
treatment until he came to me. 

At my examination on June 23, 1943, 
the right eye was externally normal and 
.showed no signs of congestion or inflam- 
mation. The cornea was clear, the anterior 
chamber somewhat shallow, the pupil was 
about 3 mm. wide and reacted promptly 
to light but not extensively. The lens 
showed moderate sclerosis but no cata- 
ract. Ophthalmoscopic examination re- 
vealed a very deep glaucomatous excava- 
tion and almost complete atrophy of the 
optic disc. The intraocular pressure was 
above nonnal. 

. The left eye was moderately congested 
and showed pericorneal injection. The 
corneal surface was smooth atid reflected 
normall}'. In the region of the upper 
limbus a slightly depressed scar (from 
cataract operation) formed a shallow fur- 
row between the limbus itself and a some- 
what protruding area of the sclera parallel 
to the scar resulting from the operation. 
Ingrowth of epithelium had formed a 
fairly dense gray film at the upper part 
of the posterior surface of the cornea, 
with a tongue-shaped process in front of 
the center of the iris coloboma extending 
downward about halfway between the 
center of the cornea and the chamber 
angle. The anterior chamber was very , 
shallow, almost obliterated in the upper 
third, where the nasaj and part of the 
temporal pillar of the iris coloboma was 
attached to the rear surface of the cornea. 
The chamber fluid contained some float- 
ing cells, but hb precipitates were visible. 
The iris was slightly discolored and hy- 
peremic. A very delicate membrane was 
attached to the pupillary margin, spread-- 
ing upward into the medium-sized opera- 
tive coloboma. The lens was absent. , 

O phthahnoscopic examination revealed 
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almost total detachment of the retina with 
the highest elevation in the temporal sec- 
tion. The detachment reached almost to 
the median vertical plane, was also high 
in the lower section, and extended almost 
to the optic disc, apparently also involv- 
ing the macular region. In the nasal sec- 
tion the detachment was much flatter. 
Holes or tears could not be detected. How- 
ever, the somewhat narrow pupil and the 
partial obscuration of the cornea pre- 
vented sufficiently thorough examination 
of the peripheral parts of the fundus. 


In the left field gross objects were seen 
in a limited temporal area. Central vision 
was nil (fig. 1). 

Diagnosis : O.D., advanced glaucoma 
simplex. O.S., aphakia; postoperatwe 
retinal detachment, mild uveitis with hy- 
potension. 

On June 28, 1943, the condition was 
about the same, the tension in the right 
eye 28 mm. Hg. Repeated instillation 
of 2-percent pilocarpine h 3 ^drochloride 
brought the pressure down to 19 mm. Hg. 
The patient was advised to use this solu- 



%. 1 (Nelson). Visual fields as o£ June 28, 1943. Fig. 2, Visual fields as of October 8, 1943. 

Dotted line, red ; dash, blue. 


The detachment was definitely retinal and 
not choroidal, showing the characteristic 
g:cay color. The optic disc was of normal 
color and apparently not excavated. Instil- 
lation of fluorescein revealed no leakage 
nor fistula in the operative wound or 
elsewhere. 

Tension, measured with the Schiotz 
tonometer, using 5.5 gm. weight: right 
De 30 mm. Hg, left eye less than 5 mm. 

Vision : O.D., 5/100, not improved with 
K'asscs; O.S., with +10.0D. sph. was 
sufficient only for finger counting at 1 m. 

'Stance, e.xcentricallj’’, in the temporal 
field alone. 

The right peripheral field of -vision 
• j'us onl}- moderately concentrically con- 
^cted for white objects (10 mm.=) 

Oors Were not recognized. The central 

'e d showed a scotoma of not quite 10 
'legrees. 


tion in the right eye three times daily. On 
July 6th the tension in the right eye was 
down to 17 mm. Hg. The left eye was less 
tender and inflamed but still as soft as 
before. 

Since the prognosis for the left aphakic 
and highly hypotonic eye with the large 
detachment that obviously had started five 
or six months ago was extremely dubious 
it did not seem advisable to try a dia- 
thermy operation, the advanced age of. 
the patient (80 years) being another grave 
obstacle. It was therefore decided to con- 
centrate on the right glaucomatous eye 
that responded very well to mydriatics 
and enabled the patient to get around 
fairly well. 

On the morning of July 12, 1943, the 
patient, who lives out of town, returned 
because the preceding evening his left e^-e 
had suddenly become very painful and 
inflamed. It was ver}" congested, sensitive 
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to light, and hard, showing the complete 
picture of an acute inflammatory glau- 
coma. The cornea was hazy, the conjunc- 
tiva bulbi moderately chemolic. Tension 
was 57 mm. Hg (Schiblz) in the left eye, 
19 mm. Hg in the right eye. Two-percent 
pilocaipine hydrochloride was instilled 
into the left eye immediately and repeated- 
ly, and after one hour the tension came 
down to 35 mm. Hg. At 2 p.m. it was 
again up to 48 mm. Hg. The patient was 
advised to put one drop of the same solu- 
tion into his left eye every hour. The next 
morning he felt much better, and the left 
eye no longer pained him. The tension 
was O.S. 19 mm. Hg, but the eye still 
showed considerable congestion. The pa- 
tient instilled the pilocarpine solution 3 
times daily and felt comfortable. Two 
weeks later tlie left eye was still slightly 
irritated but the tension was again 19 mm. 
Hg. On August 25th both eyes were quiet 
and the tension was O.D. 18 mm. Hg, 
O.S. 20 mm. Hg. 

On October 1st the patient returned for 
another check-up. The condition of the 
. right eye was unchanged. The left eye 
showed a very faint diffuse episcleral in- 
jection, but was no longer tender to the 
touch. Tension O.D. 22 mm. Hg; O.S. 22 
_mm. Hg. The patient seemed to move 
about much more freely and surely. When' 

I exaniined his left eye with the ophthal- 
moscope I was greatly surprised to 'find 
. a normal bright red reflex from all over 
the fundus. The detachment of the retina 
had completely disappeared, not even 
folds of the retina could be detected at 
" any place. My question if the patient had 
noticed a remarkable improvement of 
vision in the left eye was answered in the 
affirmative. As a matter of fact the vision 
of the left eye with -1-10.5D. sph. O 
-1-2.5D, cyl. ax., 180° was now 5/iO 
partly ; with -1-14.0D. sph. 0= -t-2.5D. cyl. 
ax. 180° the patient could read Jaeger 5. . 
On October 8th the vision with the same 


correction was 5/6— and Jaeger 1. In the 
right eye the field of vision was un- 
changed. The left field, however, was al- 
most normal for 10-mm.= gray objects. 
The color field was present for all colors 
although considerably contracted concen- 
trically (fig. 2). 

Since a change in the refraction of the 
left eye could hardly be expected in the 
future a bifocal lens with the refraction 
mentioned above was prescribed. On No- 
vember 30th the corrected vision was 
O.D. 5/75, O.S. 5/5 partly and Jaeger 1. 
The left fundus showed absolutely no 
trace of the previous retinal detachment. 
A number of floating opacities could be 
seen in the vitreous body. The anterior 
chamber was still as shallow as before. 
The condition has since remained un- 
changed. The tension in both eyes varied 
between 19 and 22 mm. Hg. WOien tested 
last on December 14, 1943, the color fields 
were about 10 degrees wider than on Oc- 
tober 1. 

It does not seem ver}'^ probable that 
the diagnosis “choroidal detachment” was 
correct. .Postoperative separations of the 
choroid after cataract and glaucoma op- 
erations are -not uncommon. However, 
almost all experienced observers agree 
that such an event usually occurs earlier, 
one da}'^ to a -week after the operation, 
most frequently on the fifth day, and that, 
as a rule, spontaneous reattachment takes 
place after short duration. If a choroidal 
detachment persists for any length of 
time it is often a hemorrhagic detachment, 
which generally leads to shrinkage and 
destruction of tlie globe. Czermak® re- 
ported a clioroidal detachment several 
months after a cataract operation. One 
case has been described by Bothman,’^ 
in which a choroidal detachment persisted . 
eight months after 'an Elliot trephining 
operation and was cured, after trans- 
plantation of a piece of tendon over the 
leakage. Lohlein® reported another case in 
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which choroidal detachment occurred nine 
months after a cataract extraction. A leak 
was found also in this case, and healed 
with cauterization of the fistula and trans- 
plantation of a conjunctival flap. 

, In incline to the view that our patient’s 
eye underw^ent a primary retinal and not 
a choroidal detachment. No fistula could 
be found at any time in the scar with the 
fluorescein method and slitlamp examina- 
tion. A choroidal detachment was particu- 
larly unlikely as the detached membrane 
showed a very high elevation in the entire 
temporal and lower sections of the eye- 
ground, and the elevation included the 
whole area from the-extreme peripherj'’ to 
the close vicinity of the optic disc. Sepa- 
ration of the choroid to such an extent 
would be impossible without severance of 
at least the temporal and lower vortex 
veins. Such severance would inevitably 
result in a disastrous and irreparable sub- 
choroidal hemorrhage. 

It seems improbable that reattachment 
of the retina after the severe attack of 
glaucoma was merely coincidental. I am 
inclined to believe that there was a causal 
connection between the two events. How- 
O'cr, I admit that I am not able to give 
n fully satisfactor}^ explanation of the 
^cchanism involved. If two fluids of dif- 
crent molecular concentration are sepa- 
ra^d by a semipermeable membrane, the 
*^1 crence of osmotic pressure on the two 
SI cs of the membrane produces a tend- 
l^oy to^ equalize the concentration in 
.^^h fluids. If the molecular concentra- 
lon iji fluid behind a detached retina 
IS ower than in the vitreous fluid an ex- 
? of fluid from the subretinal space 
into the vitreous space is theoretically 
possi le, diminishing the volume in the 
retinal space and increasing the vol- 
nnic in the vitreous space. The result 
^'ou d be a relative approach of the retina 
^^'S'lial position. This principle 
'“S applied when in the preoperative era 


hypertonic salt solutions were adminis- 
tered subcon junctivally, the sclera serving 
as a semipermeable membrane. It was, 
however, not generally recognized that 
the effect of the injection of hypertonic 
solutions outside the sclera was attribut- 
able to their hygroscopic properties. Wes- 
sely® is of the opinion that the reactive 
hyperemia of the intraocular (choroidal) 
vessels plays a more important part in the 
process. That the production of an in- 
flammatory process in the choroid is es- 
sential to the development of adhesions 
between the reattached retina and the 
choroid has become commonly accepted. 
Whether this is done with cauterizing 
chemicals or with the diathermic needle 
is of lesser importance. It is, however, 
generally agreed that in all cases of con- 
siderable elevation of the detached retina 
it is necessary to bring the retina into 
closer contact with the choroid by drain- 
ing a considerable amount of subretinal 
fluid either before or during or imme- 
diately after the cauterizing procedure. 

There seems to be no doubt that the 
subretinal fluid contains certain toxic sub- 
stances that can cause severe irritation of 
the uveal tract. Birch-Hirschfeld*” in- 
jected subretinal fluid, previously with- 
drawn ■with a syringe, into the vitreous 
body of the same eye and frequently ob- 
served a reactive iridocyclitis such as 
never occurred when a neutral isotonic 
solution was injected. In untreated cases 
we fairly often see develop a more or less 
severe uveitis that is usually attributed to 
the toxic reaction of the subretinal fluid 
itself. Whether the secondary cataracts 
often observed in cases of retinal detach- 
ment of long standing are caused directly' 
by that toxicity' or result from the chronic 
uv'eitis is still an open question. At any 
rate the fact that the subretinal fluid con- 
tains substances capable of producing 
inflammation seems to be well established. 

Dcutschmann^ believed that the tliera- 
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peulic result obtained by injecting' rabbit 
vitreous into the human vitreous body 
was entirely caused by the process of 
swelling of the foreign material and that 
the resulting expansion in the vitreous 
body pressed the retina back into place. 
Generally speaking, the good results ob- 
tained with the modern methods seem to 
indicate that our main objective must be 
drainage of the subretinal fluid and oc- 
clusion of the retinal hole or holes, and 
the combination of these two processes 
with a reactive inflammation in the eye 
serves to produce solid adhesions between 
the retina and the choroid. 

Concerning the case here reported, all 
explanations of the favorable end result • 
rest, I admit, on mere conjecture, since 
I am in the dark in respect to a number of 
facts. Entirely unknown is the cause of 
the first blindness suffered in the patient’s 
left eye in connection (as he thinks) with 
the abdominal operation in 1925. Whether 
he had a first retinal detachment at that 
time is mere guess-work, since the eye was 
not examined. It is even not impossible 
that the left eye had been practically blind 
for sometime without the patient’s realiz- 
ing it and that he detected the visual defect 
accidental!}'' upon covering his right eye. 

It is fairly safe to assume tliat the detach- 
■ ment in the winter of 1942 and 1943 was 
a direct result of the preceding cataract 
operation. The anterior synechiae of the 
pillars of the iris coloboma, the subse- 
quent^ ingrowth of epithelium into tlie an- 
terior chamber, and the contours of the 
scar of incision at the limbus seem to 
.indicate that the operation had been some- 
what, complicated. It is not exactly known 
how long after the operation the detach- 
ment took place, but probably at least 
several weeks later. 

A hole was not found in the retina, but 
this does not mean that there had been 
no hole. A mild chronic uveitis probably 
had persisted for a number of months 


and was still present when I saw the 
patient first, about 7^ months after the 
cataract bad been removed. The eye was 
very' hypotonic. Not quite three weeks 
later a glaucomatous attack of short dura- 
tion occurred. The tension became normal 
within 36 or 48 hours and has remained 
normal ever since. The exact time when 
the retina became reattached cannot be 
determined. The total rcattachment was 
found months after the attack of 
glaucoma. If there was a causal connec- 
tion between the two events it must be 
assumed that during the short attack of 
glaucoma that followed extreme hypot- 
ony the intraocular pressure in the vitre- 
ous body squeezed out the subretinal fluid 
through some kind of leak and pressed 
the retina against the wall of the globe. 
There it was retained by adhesions aris- 
ing from the inflammator}' uveal process, 
\vhich probably was also responsible for 
the hypotony found in that eye at the 
time of my first examination. However, 

I \vas not successful in finding such a 
leak. Nor does the assumption of the 
presence of a retinal hole afford any help. 
An open hole in the membrane separating 
one fluid from the other would represent 
a communication between- the two fluids 
and would allow free exchange from one 
side of the membrane to' the other, ac- 
cording to common hydrostatic laws. It 
has been supposed by Leber- and others 
that a flap of retinal tissue sometimes 
serves as .an operculum or valve permit- 
ting fluid to escape, in one direction— that 
is, from the subretinal space into the 
vitreous — but not in the opposite direc- 
tion. However, tlie existence of such a 
mechanism has not been positively proved, . 
The only fairly plausible explanation tliat 
remains is a difference in viscosity be- * 
tween the subretinal and the vitreous 
fluids. The less viscous subretinal fluid 
may have, been allowed to escape through 
lymph spaces (or by absorption?), the. 
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ver}' sudden rise of intraocular pressure 
sendng as r vis a tergo. An acute swell- 
ing of the vitreous body as a whole could 
probably produce a vis a tergo. That 
thereupon the reattachment did not at once 
manifest itself subjectively is quite under- 
standable, since the retina required some 
time for functional recover}^ That the 
retina stayed in place is likewise imagi- 
nable, since the mild uveitis persisted for 
a while after the attack of glaucoma, at 
least for a sufficient length of time to 
produce the necessary adhesions. After 
having accomplished that task the in- 
flammation gradually faded away, since 
the irritant agent formed in the subretinal 
fluid had disappeared. Normal exchange 
of intraocular fluid, and with it normal 
tension, was then established. Neverthe- 
less it is surprising that the function of 
the retina returned practically to normal 
after a lapse of at least five or six months 
during which the retina lacked the neces- 
sar}"^ contact with the pigment epithelium 
and choroid. Whether the condition wall 


be perrnanent or only temporary is an- 
other question which has little to do with 
the problem of causation. At the present 
time (December 14, 1943) at least the 
left eye is* still behaving like a normal 
aphakic eye. 

Summary 

Total detachment of the retina in an 
eye of a man of 80 years follow^ed intra- 
capsular extraction of a hypermature 
cataract. The detachment persisted for 
several months, the eye being practically 
blind for that period. The eye con- 
tracted an acute attack of glaucoma of 
short duration, and subsequently the ret- 
ina became completely reattached wdth full 
restoration of function including visual 
field. A causal connection between tlie oc- 
currence of the glaucoma following a 
severe hypotension, on the one hand, and 
the subsequent reattachment, on the other, 
is assumed. 

1121 North Tejon Street. 
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MOTILITY CLINIC 

Paresis of the right superior 

RECTUS MUSCLE* 

Hermann M. Burian, M.D. 

Hanover, Hampshire 

Miss J. C., aged 20 years, was first 
seen 6 months ago. Her history gave no 
background of ocular disease or anomaly 
in the family. She herself had never been 
seriously ill; her mother, however, had 
noticed that from babyhood the patient’s 
eyes had a tendency to turn out, particu- 
larly when she was tired. She had not 
been troubled much with her eyes nor had 
she ever worn glasses. Close work 
brought on eye fatigue which had become 
pronounced in the past year, during 
which the patient had done exacting close 
work. If, in spite of the ocular fatigue, 
she persisted in such work she would 
develop severe frontal headaches. Her 
physician had advised her to give up this 
work, but loath to relinquish it, the pa- 
tient had come for consultation and pos- 
sible treatment. 

■ Visual acuity uncorrccted was 20/15 
in each eye. Refraction was/ R.E. 
‘+0.500. cyl. ax. 180°; L.E. +0.50D. 
sph. External examination and examina- 
tion, with slitlamp and ophthalmoscope 
disclosed no pathologic changes. 

Diagnosis 

/ 

Neuromuscular examination. Inspec- 
tion revealed nothing abnormal except a 
^ somewhat larger lid fissure on the right 
side. Movements of the eyes were free in 
all directions save one. No excess nor 
deficiency of the rotations was present 
- except when the patient looked up and to_ 

*From the Clinical Division of the Dart- 
mouth Eye Institute, Dartmouth Medical 
' School. The case described was demonstrated 
at a staff meeting of the Dartmouth Eye Insti- 
. tute. 


the right; then the right eye appeared to 
lag behind the left. 

This behavior would indicate the 
presence of a paretic condition in the 
right eye, suggesting a zucakness of the 
right superior rectus muscle, for that 
muscle has its maximum elevatory effect 
in an abducted position of the eyeball. 

Cover test (prism and cover test or 
screening test). The patient was seated 
before the tangent screen in the middle 
of which was a small light, which she was 
asked to fixate. There was no deviation; 
the patient, therefore, had binocular 
fixation. 

Fusion was now interrupted by cover- 
ing one eye for a few moments to see 
whether any appreciable movement oc- 
curred after the cover was removed and 
the eye resumed fixation. Upon removing 
the covering from the right eye a marked 
inzuard and slight but noticeable upward 
movement of that eye occurred. The test 
was repeated on the left eye, whereupon an 
mzvard and dozvnzvard movement of that 
eye was apparent. 

In the primary position of the eyes, 
the patient had tlius been found to have 
an exophoria and a left hyperphoria. In. 
order to measure the magnitude of the 
heterophoria, loose prisms, base out, and 
loose prisms, base up, were placed ni 
front of the right eye. Base in 2(+ and 
base up were required to offset tlie 
movement in tlie cover test. , 

Next the double-image test was per- 
formed by placing a dark-red filter, first in 
front of the patient’s right eye. The filter 
excluded ever3Thing from the field of vi- 
sion of that eye except the light in tlie , 
center of the tangent screen, which ap- 
peared red. The left eye continued to fixate 
the white light. The patient at once indi- ' 
cated the presence of diplopia. She saw tlie 
white light in the center of the. screen, the 

884 . 


885 


NOTES, CASES, INSTRUMENTS 


red light to the left and above the fixa- 
tion light;- from, her statement it ap- 
peared that the distances were 10 arc 
degrees in the horizontal and 4 arc de- 
grees in the vertical direction. Crossed 
diplopia indicated exophoria ; vertical 
diplopia above the horizontal plane with 
the right eye covered indicated left 
h)'perphoria ; the figures obtained in the 
.subjective measurement of the diplopia 
coincided with those resulting from the 
cover test and it could be assumed that 
tlie patient had normal retinal correspond- 
ence. The cumbersome screening test in 
the secondary and tertiary positions of 
gaze could therefore be omitted and the 
much simpler double-image test used. 

The red glass was kept in front of her 
right eye and the patient was asked to 
keep fixating the light while her head was 
turned to the left, the right, down, up, 
down and left, down and right, up and 
left, and up and right, and to report in 
each of these positions of the head the 
position of the red double image. The 
result follows : 


to the right and up; it decreased when 
she looked up, to the left, and particularly 
when she looked to the left and up. In 
the whole lower field of fixation there 
was an equal amount of left hyperphoria 
which was somewhat smaller than in the 
primary position. 

At first glance these findings did not 
seem to be characteristic of a paresis of a 
particular muscle, but experience was 
called upon to help in their interpretation. 
It will be recalled that on inspection the 
right eye seemed to lag in moving up and 
to the right. This is the direction in which 
the right superior rectus acts most 
strongly as an elevator, and a weakness 
of that muscle would be suspected. From 
the double-image test it was learned that 
the vertical separation of the double 
images — that is, the vertical separation of 
the eyes — was indeed larger when the 
patient looked up and to the right than 
it was in the primary position. But the 
separation of the double images was just 
as great when the patient looked to the 
right in the horizontal plane, and an in- 


Up and Right Up Up and Left 


15° Exo 

10° Exo 

4° Exo 

6-7° LH 

r LH 

No H 

10° Exo 

10° Exo 

4° Exo 

6-7° LH 

4°LH 

r LH 

. 4° Exo 

. 6° Exo 

3° Exo 

3°LH I 

3°LH 

3°LH 


Down and Right Down Down and Left 


Left 


tlie table recording' the patient’s 
answers, the findings in the primarj’^ posi- 
tion of the eyes are blocked out by 
'cavier lines ; tlie notations indicating the 
^^condarj' and tertiary positions denote 
‘1C direction of the gaze; the amount of 
^ indicated in arc degrees, 

j, ’'^sinning with the hyperphoria, an 
■•ua y.si.s of the figures indicated that there 
^ hyperphoria which increased 
’cn the patient looked to the right and 


crease in the vertical separation of Uie 
double images would certainly be ex- 
pected when the patient looked up, if an 
elevator muscle were involved. Instead, 
there was a decrease in the separation of 
the double images. Furthermore, this 
separation was not much smaller in the 
lower field of fixation than in the primary 
position, a factor which also would seem 
to argue against the affection of an 
elevator muscle. 
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In view of these findings, could a 
paresis of the right superior rectus 
muscle still be considered? In answering 
this question it was to be remembered that 
the imbalance had not been a recent one, 
but was inveterate, probably congenital. 
Hence it was not to be expected that 
evidence of a recent superior-rectus 
paralysis would be found in a patient who 
had had this condition for 20 years. Dur- 
ing this period a twofold healing process 
had taken place : one, the improvement of 
the action of the affected muscle; the 
other, a secondary contraction of the an- 
tagonist. Both processes tend to transform 
the paralytic deviation into a concomitant 
one. 

An analysis of the h3'pcrphoria from 
this point of view will bring about a 
better understanding of the values un- 
covered in the several tests: The left 
hyperphoria in the lower field of fixation 
is to be explained by the contraction of 
the antagonist; the left hyperphoria in 
the right upper quadrant was due to the 
residue of the paresis of the superior 
rectus which was naturally most marked 
in that direction ; the left hyperphoria in 
the primary position and in dextrover- 
ston could be explained on the basis of 
a cumulative effect of both components. 
The fact that there was no hyperphoria 
in the left upper quadrant was a most 
convincing indication that the right su- 
perior rectus was at fault. 

Turning now to the behavior of the 
exophoria as a possible source of help in 
solving the problem, it must be remem- 
bered that the superior rectus acts not 
only as an elevator but also as an ad- 
ductor. If its function is weakened a 
certain amount of exophoria may be ex- 
pected. However, the adductive function 
of the superior-rectus muscle is a second- 
aiy^ one, and the resulting exophoria 
would increase algebraically the hori- 
zontal phoria which the patient had prior 


to the paraly.sis. It is therefore im- 
possible to diagnose a superior-rectus 
paralysis — or that of any vertical motor-— 
from the behavior of the horizontal 
phoria alone, but the latter may be a 
helpful diagnostic adjunct. 

In this patient the exophoria decreased 
in the lower field of fixation. This is a 
physiologic occurrence — exophoria de- 
creases normally in looking down and 
increases in looking up. This patient also 
showed an increase in looking up, but 
onl)' in looking up and right. In the upper 
left field of fixation — and, indeed, in the 
whole left half of the field — the exophoria 
decreased markedly; and this is not 
physiologic. It is quite probable that a 
good deal of the exophoria was a result 
of weakened action of the superior rectus, 
and the behavior of the exophoria sup- 
ported the theor}’’ of a paresis of the right 
superior rectus. 

In addition to its action as an adductor, 
certain other secondarj' functions of the 
superior rectus muscle remained to be in- 
vestigated. One was its torsional action. 
The superior rectus is an intorter; that is, 
its isolated contraction would induce an 
inward rotation of the upper pole of the 
eyeball. In contradistinction to its function 
as an elevator, the torsional action is great- 
est in adduction. If the action of the su- 
perior rectus muscle is weal<ened, an out- 
ward torsion of the e)'eball results, and the 
double images of a horizontal line will 
not appear parallel but convergent. The 
tipping of the double image pertaining to 
the eye with a paretic vertical muscle is 
always in the direction in which an iso- 
lated contraction of that . muscle would 
rotate the horizontal meridian of the’eye- 
ball. In the case of a right superior-rectus 
paresis, the double image of a horizontal 
line pertaining ' to the right eye should 
be tipped down at the left; it would 
appear to converge at the left toward the 
double image of the horizontal line, per- • 
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taining to the left eye. 

In this respect the patient’s eyes be- 
haved as follows : In the primary position 
the patient had single binocular vision; 
but when her head was turned so that she 
looked up and to the right toward a 
horizontal strip on the wall, she saw the 
strip double. She stated that one strip 
was considerably higher than the other 
and shifted to the left, and that the two 
strips were a little closer together on the 
left side. Upon covering her right eye it 
was found that the upper image belonged 
to the right eye. What she saw appeared 
somewhat like this : 

R 



The patient’s head was turned now so 
that she looked up and to the left ; where- 
upon she saw the two double images very 
much closer together, but the upper image 
tipped much more than before : 

R 

/. 

This behavior of the double images of 
a vertical line definitely confirmed the 
diagnosis of a right superior-rectus 
paresis. Even when a paresis has become 
largcl}’ concomitant, the characteristic 
tipping of the double images of a hori- 
zontal line can always be uncovered. 

Finalh% the effect on the vertical devia- 
tion of tilting of the head toward the 
shoulders was to be obser\’ed. When her 
head was tilted toward the left shoulder 
'vhile the patient fixated the light on the 
tangent scale, there was little if any verti- 
cal deviation of the eye, even if fusion 
''•as interrupted by occluding one eve. But 
"hen her head was tilted to the right 
shoulder, a vertical divergence irn- 
u:e(iiately became noticeable. This action 
•'•gain conforms with the conditions in a 


paresis of the right superior rectus 
muscle. The right superior rectus is a 
levotorter; that is, it cooperates synergis- 
tically with the other levotorters in 
straightening the vertical meridians of tlie 
eyes when the head is tilted toward the 
right. Since its action in that position 
was absent, the equilibrium of the 
levotorters was upset and a hypertropia 
resulted. In tilting the head to the left 
shoulder the levotorters are not called 
into action and tliere was no hypertropia. 

Therapy 

The diagnosis of inveterate paresis of 
the right superior rectus muscle having 
been established, the question of therapy 
arose. Resection of the superior rectus 
appeared to be the best and only course 
to pursue. The paresis was not marked, 
and a good functional result could be 
expected. On the whole, an operation on 
the superior rectus has its complications. 
Its fascial connections with the levator 
generally cause a narrowing of the lid 
fissure after resection or an enlargement 
after recession. In this particular case, ' 
however, and for reasons that were not 
apparent, the lid fissure was slightly 
wider on the right side, whereas, as a rule, 
it is narrower when there is a weakness 
of the superior rectus. It was therefore 
believed that a careful resection might 
be performed in the expectation of 
achieving even good cosmetic results. 

The operation was accomplished with- 
out incident, and the immediate post- 
operative result showed the desired over- 
effect. The day after the operation there 
was, in the primar}- position, a right 
hyperphoria of 5 to 6 arc degrees with 
8 to 10 arc degrees of exophoria, which 
amounted to an immediate postoperative 
effect of 9 to 10 arc degrees. In the whole 
field of fixation there was a right hyper- 
phoria which increased, as was to be ex- 
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peeled, ill looking up and right, where it — about — but no hyperphoria. As to 

was as much as 8 arc degrees, the double-image test, the results are 

The overelTect decreased rapidly, and tabulated as follows: 


Up and Left 

Up 

Up and Right 

1 ° Exo 

Orthophoria 


No l-I 

Orthophoria 

2-4° Exo 

4° Exo 

2-4° Exo 

No H 

. ... : 

r RH 

No H 

Orthophoria 

Orthophoria, 

TExo 

at times si. 
Esophoria 

No H 

Down and Left 

Down 

Down and Right 


10 da 3 'S after the operation the patient 
showed, in the primarj’^ position, only 2 
arc degrees of right hyperphoria with 4 
to 5 arc degrees of exophoria. One month 
after the operation the right hyperphoria 
in the primary position had completely 
disappeared and was only slightly evident 
in elevated and abducted positions of the 
ej'e. The exophoria was also considcrjably 
reduced. 

Five months after operation the patient 
reported that she had gained 10 pounds 
since the operation, that she had never 
felt better, and that she^ could engage in 
any amount of close work without the 
slightest discomfort. It was now, in her 
, opinion, “fun to study.” 

The lid fissures are now equal in 
width, and the patient has binocular fixa- 
tion for distance. The cover test dis- 
closed that when the eyes had been dis- 
sociated for a considerable length of time 
there was a certain amount of exophoria 


These findings show that tlie vertical- 
muscle imbalance has entirely dis- 
appeared; in addition, and this is inter- 
esting, about two thirds of the exophoria 
has also disappeared. This confirms tlie 
original, assumption that the patient’s 
exophoria was at least in part due to the 
weakness of the superior rectus. There is 
no longer a diplopia in any part of the 
field of fixation, and therefore the rota- 
tional behavior of the horizontal double 
images cannot be tested. There is no differ- 
ence in the position of tlie eyes in tlie 
head-tilting test. Stereopsis, tested ivitli 
the graduated Keystone DB6 chart, was 
found to be 100 percent. 

An ideal operative result, such as was 
achieved in tliis patient, cannot be ex-, 
pected to ensue in every case. This case is 
discussed mainly to show that the opera- 
tive result cpnfirmed the preoperative di- 
agnosis of a weakness of the right superior . 
rectus muscle. , 
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COLLEGE OF PHYSICIANS OF 

PHILADELPHIA 

Section on ophthalmology 

February 18, 1943 
- Dr. Alfred Cowan, chmrinan 
Malignant exophthalmos 
Dr. a. S. Crandall reported the case 
of a white man, 48 years old, who de- 
veloped increasing exophthalmos begin- 
ning one month after undergoing thyroid- 
ectomy Jot Graves’s disease. Proptosis 
increased to such an extent that exposure 
keratitis was imminent, and visual acuity 
dropped to 20/400 in each eye, A Natf- 
ziger operation was done on one side and 
a Shugrue operation on the other side, 
but without benefit. He was also given 
desiccated thyroid and stilbestrol, without 
benefit. He improved markedly following 
pituitary irradiation. 

The second case was of a white man, 
aged 33 years, who developed progressive 
exophthalmos seven months after thyroid- 
ectomy for diffuse toxic goiter. Following 
treatment with desiccated thyroid, stil- 
estrol, and pituitary irradiation, the ex- 
ophthalmos remained stationary, conjunc- 
tival edema cleared, and vision improved. 

The ^ third case was observed in a 
CO ored woman; aged 45 years, who had 
an exophthalmic goiter and developed 
rapidly increasing exophthalmos and de- 
creasing, vision. After treatment with po- 
assium^ iodide, stilbestrol, and pituitary 
irradiation, the exophthalmos remained 
^ ationary and vision improved. 

lalignant exophthalmos has been 
pown to be due to edema of the orbital 
issues. The edema was caused by a hor- 
^one from the anterior lobe of the pitui- 
^0 gland. Sex was another factor. Good 


results were reported by treating with 
roentgen irradiation of the pituitary gland 
and orbits combined with the administra- 
tion of desiccated thyroid and estrogenic 
substances. 

Discussion, Dr. E. Rose said the term 
“malignant exophthalmos” implied the 
possibility that some malignant process 
was responsible for the exophthalmos; 
whereas such was usually not the case. 
“Progressive exopthalmos” would be a 
better term. 

Ginsberg, in ^1939, cited 45 different 
writers who had advanced theories — some- 
of them duplicating others — in an effort 
to explain exophthalmos. Some of those 
theories were fantastic and extremely 
bizarre: the result of an excessive amount 
of vitreous; excessive deposits of retro- 
bulbar fat; extreme congestion of the 
vessels of the orbit; and variations in size 
of the sphenoidal fissure. 

One of the most prominent theories, 
apparently for a number of years, was 
the one involving hypertonus of the mus- 
cle of Muller. This received support from 
the fact that in certain experimental 
animals it was possible, with considerable 
regularity, to produce exophthalmos by 
stimulation of the cervical sympathetics ; 
and it was shown a number of years ago. 
by McCallum and Dandy at Johns Hop- 
kins that stimulation of the cervical sym- 
pathetics no longer produced protrusion 
of the eyeball in dogs whose Mullerian 
muscles were transversely cut. 

However, the muscular fibers in the 
Mullerian muscle in man were not nearly 
so well developed as the)^ were in some 
of the lower animals, such as the dog; and 
the results of an experiment by Friedgood 
and Cattell, in Boston, tended further to 
disprove the theory that the cervical sym- 
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pathetics had anything to do with exoph- 
thalmos. They stimulated the cervical 
sympathetics in 9 or 10 patients who were 
having thyroidectomies for hyperthyroid- 
ism, while the neck was open on the oper- 
ating table. In only one of these patients 
were they able to demonstrate any pro- 
trusion of the eyeball (1 to 2 mm.). In 
the other seven or eight individuals with 
hyperthyroidism but without exophthal- 
mos, they were unable to produce any 
demonstrable increase in the prominence 
of the eye by stimulating the cervical- 
sympathetic ganglion. Not all patients lost 
their exophthalmos after subtotal thyroid- 
ectomy. 

Soley in San Francisco, and Galli- 
Menini at the Massachusetts Hospital, in 
measuring the exophthalmos of a group 
of patients before and after thyroidec- 
tomy, found that ver}'^ few of these indi- 
viduals actually showed a regression of 
the exophthalmos : it either remained the 
same or got worse. The deceiving factor 
seemed to be the loss of the increased 
tone of the muscles of the upper lid, 
which often caused disappearance of the 
retraction of the upper lid after thyroid- 
ectomy, and thus gave the false impres- 
sion that the exophthalmos had receded; 
whereas careful measurements did not 
bear this out. 

In this type of exophthalmos, the of- 
fending organ seemed to be the pituitary 
rather than the thyroid ; and probably the 
anterior part of the pituitar}^ in some way 
not yet fully understood, produced a 
something, a secretion or a factor, which 
seemed to have this ophthalmotropic ef- 
fect which Dr. Crandall mentioned. This 
produced the changes in the retrobulbar 
tissues of the orbit which, combined with 
the relaxed tension of the extraocular 
muscles, resulted in forward propulsion 
of the eyeball. 

This process could stop spontaneously 
at any point. Friedgood, who had written 


one of, the best reviews of the entire sub- 
ject, believed that this exophthalmic proc- 
ess could be divided into a reversible and 
irreversible stage. The reversible stage 
was that stage in which the protrusion of 
the eyeball was the result of edema of the 
retrobulbar structure. If that edema sub- 
sided, the eyeball receded into the orbit; 
thus explaining the fact that many pa- 
tients with exophthalmos who die lose 
their exophthalmos soon after death. They 
probabl}'^ had edema which disappeared 
after death. In life, after a certain length 
of time this edema was replaced by round- 
cell infiltration, producing a brawny in- 
duration of the structures; then the ex- 
ophthalmos had reached the irreversible 
stage. 

They must be ver}’’ cautious in their 
interpretation of the results of treatment. 
So few cases had been treated by the 
means outlined by Dr. Crandall that they 
had insufficient data upon which to base 
any valid conclusion. Medical treatment 
was still based largely on theory. They 
irradiate the pituitary on the assumption' 
that it was responsible. They did not know 
how effective that irradiation was. Next, 
they sometimes gave desiccated -thyroid 
with the thought that the thyroid would 
have some inhibitory effect on the anterior 
pituitary. That again was theoretical endo- 
crine medicine, which might not have 
sufficient basis in fact. They also gave 
estrogenic substances, either natural or 
stilbestrol, because there was experi- 
mental evidence to suggest that estrogenic 
substances had an inhibitory function on 
the anterior pituitary. Again, they were 
working on a basis of theory. So he 
thought they must be very cautious in 
their - interpretation of pituitary results, - 
especially since they know it can stop at 
almost any given point. - , ■ 

Speaking as an internist interested in 
endocrine medicine, he agreed with Dr. 
Crandall that one should approach with 
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extreme catition. operative treatment in 
thyrotoxic patients in whom the exoph- 
thalmic syndrome dominated the thyro- 
toxic picture. In the face of severe or 
rapidly progressive exophthalmos, espe- 
cially if associated with edema of 'the lids, 
with chemosis, with congestion of the 
conjunctiva, and particularly if the thyro- 
toxic picture be mot very severe, they had 
learned to approach surgery with great 
caution. If such patients responded in an 
exaggerated fashion to the administration 
of iodine, one should be very cautious 
about employing surgery. It has been 
pointed out that instead of showing a 
gradual (10 to 14 days’) drift down to 
normal in the basal rate, some of these 
patients with the mild thyrotoxicosis as- 
sociated with severe exophthalmos would 
show a quick drop in the basal rate to 
substandard levels. 

They might, under such circumstances, 
as in the third case reported by Dr. Cran- 
dall, depend upon iodides or a combina- 
tion of iodides with X-ray treatment to 
the anterior pituitaiy^ and to the thyroid. 

Thus they had learned from these cases 
a practical lesson in general medicine, and 
looked forward with interest to the fu- 
ture developments in this field. 

Dr. F. H. Adler said that Dr. Crandall 
and Dr. Rose had shown that in these 
cases of progressive exophthalmos' the 
proptosis at the beginning of the disease 
was out of all proportion to the thyrotoxic 
symptoms. It was extremely difficult for 
them to judge the degree of exophthalmos 
in any individual, since the normal read- 
ings, varying so much from one patient 
to another, depended on the physiognomy. 
Some people had more prominent eyeballs 
than others, and the only way they could 
tell in an individual case whether the de- 
gree of protrusion was abnormal was by 
a difference in the measurements of the 
two sides; or b}' noting a change in the 
measurements over a period of time. It 


has been their experience that these cases 
show very little evidence of thyrotoxico- 
sis, judged by tachycardia, sweating, tre- 
mor, and loss of weight. 

Dr. W. E. Fry said that in the first 
case reported by Dr. Crandall, a Naffziger 
operation was done on one side and a 
Shugrue on the other. It had not been 
the intention in dealing with this patient 
to obtain a comparison between the ef- 
fects of the two operations. The Naffziger 
was done first, and due to technical diffi- 
.culties it was not possible to complete the 
operation on the other side. Because of 
that, another type of operation was de- 
cided upon, and the Shugrue was done. 

From the measurements, about the same 
amount of decrease in exophthalmos was 
obtained with each of the operations, 
about 2 mm. As could be seen from the 
figures, the amount of decrease in exoph- 
thalmos was much greater under the X- 
ray and therapeutic treatment. 

Vogt-Koyanagi syndrome 

Dr. H. Abrams, inspired by the ex- 
cellent report of Carasquillo in 1942, pre- 
sented two patients with features of the 
Vogt-Koyanagi syndrome. 

The first patient was a Negro school 
boy, aged 16 years, who was seen at the 
Wills Hospital, on January 6, 1943, com- 
plaining of pain in the left eye and poor 
vision. There was no famity history of 
any eye disease or pigmentary changes 
of the skin or hair. During childhood he 
had had measles, chicken pox, and 
mumps, with no complications. In Janu- 
ary, 1941, a patch of vitiligo was noted 
on the right cheek and it gradually spread 
over the face to involve the right side of 
the nose and the region of the inner can- 
thus. When the vitiligo reached the lid 
margins, poliosis was noted. The patient 
denied any hearing difficulties or tinnitus. 

Physical examination revealed a thin 
male Negro in good general health. An 
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area of vitiligo was present on the riglil 
side of the face, involving a portion of 
the cheek, the side of the nose, and the 
inner-canthus region. The inner one third 
of the upper and lower lids Jiad patches 
of vitiligo and contained pure white cilia. 
Visual acuity on admission was : R.E. 
6/5; L.E. 6/60 (Snellen). There was 
moderate circumcorncal injection; nu- 
merous deposits on Descemet’s mem- 
brane ; many floating, vitreous opacities, 
and marked retinal edema, especially sur- 
rounding the disc. The macular area could 
not be clearly demarcated. One month 
later, visual acuity was unchanged. Ex- 
amination with the biomicroscope revealed 
many old pigment granules on the pos- 
terior surface of the cornea, with some 
endothelial disturbance between the gran- 
ules. No cells were noted in the deep an- 
terior chamber. There were some areas of 
pigment on tlie anterior capsule of the 
lens along the pupillary border. The 
urinalysis, blood chemistr}'^, blood Was- 
sermann, and Mantoux- tests were nega- 
tive. 

The second patient was a white laborer, 
aged 21 years, who complained of failing 
vision and pain in the right eye. Three 
weeks after the onset of pain the eye be- 
came red and irritable; photophobia and 
lacrimation were constant. One week 
later, he noticed the cilia of the inner 
half of the right upper lid had turned 
.white, and they subsequently fell out. 
-Tinnitus was present for a short time. ' 

Examination revealed a well-nourished, 
nervous type of individual. Visual acuity 
’ when first seen was; R.E. 6/12 with and 
without glasses ; L.E. 6/12 without and 
6/9 with glasses. There was a patch of 
vitiligo on the skin of the upper right lid 
at the lid margin, and finely pointed white 
cilia at the margin of the inner half of the 
■ right upper lid. Ocular examination re- 
vealed a phlycteriularlike keratoconjunc- 
tivitis, accompanied by an anterior uveitis. 


corroborated by examination with the 
biomicroscopc. When the uveitis had 
quieted down and most of the white lashes 
had fallen out, the visual acuity was: 
R.E. 6/12, improved to 6/9-I-3 with cor- 
rection; L.E. 6/12, improved to 6/9 with 
correction. The only residual manifesta- 
tions were vitreous opacities and fine pig- 
mentary deposits on the anterior lens cap- 
sule, in addition to the white cilia and 
area of vitiligo. 

He believed that since tliesc patients 
manifested the same symptoms, that is, 
uveitis with poliosis, vitiligo, alopoecia, 
and dyscousia, as reported by Carasquillo, 
although to a milder degree and unilat- 
erally, they should be classified in the 
group of the Vogt-Koyanagi syndrome. 

Discussion. Dr. A. Cowan remarked 
that this syndrome was first described by 
Vogt. Later, a number of cases that had 
already been reported were collected and, 
with about six cases of his own, Avere re- 
ported by Koyanagi. It seemed awkward' 
to have to say uveitis with vitiligo, deaf- 
ness, and alopoecia. So that probably, 
since Vogt was the first one to describe 
the syndrome, there might be some justifi- 
cation, in naming it "Vogt’s syndrome;” 
but he Avould like to ask Dr. Abrams why 
he had added the name of Ko 3 mnagi. 

Papilledema in acute dissejiinated 

LUPUS erythematosus 

Dr. W. H. Steele gave a brief outline 
of the pathologic picture of- acute dis- 
seminated lupus erythematosus, and also 
presented an outline of the fundus lesions 
found in association with this disease. The 
following case was presented:. A white 
woman, aged 20 years, was admitted to 
the hospital on January 3, 1943. Two 
months previously, following a cold, she 
had been admitted to another hospital 
with a diagnosis of facial erysipelas. A , 
course of ^sulfonamides was started , and 
after a few weeks the patient was .dis- .- 
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charged. Immediately after discharge 
there developed a succession of fleeting 
joint pains, malaise, and dyspnea. Tem- 
perature on admission was 104°F. ; blood 
pressure 100/60. Physical examination 
showed a red-brown indurated skin lesion 
in a “butterfly area” of the face ; signs of 
consolidation at the bases of both lungs, 
and enlarged heart with friction rub. The 
patient gradually developed pericardial, 
pleural, and peritoneal effusions, with 
hepatomegal}'-, respiratory embarrassment, 
and periods of semiconsciousness. Neuro- 
logic examination was normal. A lumbar 
puncture on fvvo occasions showed in- 
creased cerebrospinal fluid pressure. 

Ophthalmologic examination showed 
mild conjunctival injection. Examination 
of the fundus of the right eye showed 
blurred disc margins, hyperemic discs de- 
lated 4 diopters, moderate peripapillary 
edema obscuring vessels and containing 
many large, white, fluffy exudates ^with 
flame-shaped hemorrhages and dilated 
veins. The fundus of the left eye was 
similar to that of the right. Frequent 
examination failed to show any change in 
the fundus picture. The patient died 10 
days following admission. 

^Discussion. Dr. W. E. Fry stated that 
his interest during the last few years had 
been in observing the variety of cases 
that presented a papilledema as an im- 
'Portant ocular feature, and he thought this 


Was one that could be added to the list. 
The papilledema was definite. It measured 
d- to^ 5 diopters, and associated with it was 
3ri increased spinal-fluid pressure. That, 
to him, was tlie interesting feature of this 
case, although there were others . that 


would be interesting from anotlier point 
of view. 


Malignant melanoma of the choroid 

Dr. G. M. Johnson reported the case 
of a white truck driver, aged 42 years, 
who entered the Wills Hospital clinic on 


June 20, 1942, complaining of a painful 
red left eye. He gave a vague history of 
pain in the left eye one year before but no 
history of halos. A week before he had 
pain in the left eye which kept him awake 
at night. He had some' teeth extracted on 
June 15 th and following this he claimed 
that the left e 3 '^e had become more painful. 
The family history was noncontribu- 
tory. 

Examination of the right eye showed 
a moderately shallow anterior chamber, 
otherwise normal. In the left eye the con- 
junctiva was chemotic and markedly red. 
The cornea was slightly hazy, the anterior 
chamber obliterated, the iris atrophic and 
bulging forward. The pupil was fixed, 
measured 4 mm., and cast a greenish 
reflex. The lens was hazy and the vitre- 
ous was obscured. Marked photophobia 
was present. The vision in the right eye 
was corrected to 6/6; the vision in the 
left ey’’e was perception of hand move- 
ments at 12 inches, and the light projec- 
tion was good. The tension in the right 
eye was 17 mm. Hg (Schiotz) and in the 
left eye 66 mm. Hg. The diagnosis was 
acute congestive glaucoma. 

On June 22d an Elliot trephining was 
done. The following day the conjunctiva 
was chemotic and red, and the tension 
was very high to palpation. On June 24th 
there was less chemosis, but the anterior 
chamber was shallow and the eyeball was 
hard as a rock. On June 27th a Frost' 
Lang enucleation was performed. The re- 
covery was uneventful. 

Pathologic diagnosis was malignant 
melanoma of the choroid, spindle cell 
type B, glaucoma stage; choroidal, sub- 
choroidal, and subretinal hemorrhage with 
detached choroid and retina. 

The case was presented because it was. 
so typical. The sudden onset of unilateral 
hypertension unrelieved by glaucoma sur- 
gery’-, with atjpical visual fields, suggested 
neoplasm. 
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Discussion. Dr. E. B, Spactli com- 
mented that apparently he had difficulty 
in learning some things, because this was 
the third time that the same situation had 
happened to him ; that is, wherein the 
patient liad been admitted with an acute 
inflammatory glaucoma and the underly- 
ing malignancy was undiagnosed. 

The first of the three was an acute 
unilateral congestive glaucoma of high 
degree in an eye which was operated on 
b}' an iridectom}^ shortly after the pa- 
tient’s admission. The following day the 
tension was just as high as it had been 
the da}' before. For some unknown reason 
he presumed that it was a case of hemor- 
rhagic glaucoma. An enucleation was done 
and an undiagnosed malignancy was 
found. 

The second instance was in a man con- 
siderably older than the first of the two, 
who was admitted with an acute conges- 
tive glaucoma, and who was treated con- 
servatively for one or two days. An 
iridectomy was done under general anes- 
thesia. The cornea cleared up, in that 
instance, at the time of the operation, but 
the tension did not recede. It was per- 
fectly remarkable to place a spatula upon 
the eye and find it as hard as it had been 
before the anterior chamber was opened. 
The patient had the barest of light re- 
flexes in the superior nasal portion of 
the fundus. They thought in this case 
also there was a huge subchoroidal hemor- 
rhage. The next morning the eye was 
' enucleated and an undiagnosed malignant 
melanoma was discovered. 

The third case was rather classical 
except that the eye was a bit more con- 
gested than was the case in the other two 
patients. It could be considered a sub- 
. acute congestive glaucoma.. The diagnosis - 
of the rhalignant melanoma was not made 
until after the enucleation ; the enuclea- 
tion being done because the glaucoma (lid 
not respond to surgery. 


7'hcsc three cases emphasized one 
thing; namely, that unilateral glaucoma of 
high degree, in the absence of any pre- 
existing history, and regardless of the 
fields of vision found, can well be caused 
by an unsuspected intraocular malignant 
melanoma. 

Dr. M. Blair said that he had had an e.\'- 
pericnce similar to that of Dr. Spactli, 
five cases in which malignant hyperten- 
sion caused him to do, first, an iridectomy 
for the relief of pain, and, ultimately, an 
enucleation because the iridectomies made 
matters infinitely worse and subsequent 
biopsies revealed melanosarcoma of the 
choroid. The eye in one of the five cases 
in particular developed metastatic sar- 
coma of the liver and the patient lived 
less than five months from the date of the 
enucleation of the eye. 

The difficulty they had is that they get 
these cases too late. An early diagnosis 
would mean earlier enucleation and le.ss 
danger of metastasis ; also less embarrass- 
ment for the surgeon, who could deter- 
mine the nature of the situation by trans- 
illumination. 

Glass-blowers’ cataract 

Dr. G. J. Dublin, reported glass-blow- 
ers’ cataract as a rare condition, particu- 
larly at the present time when glass 
manufacturing is done almost exclusively 
by machinery. The condition might also 
be present where excessive heat was used 
in processing metals, as noted iri sheet 
millmen, tin-plate workers, blacksmiths, 
and so forth. The , etiolog}’’ of the condi- 
tion had been claimed to be physical, as 
heat or excessive sweating, which precipi- 
tates some aqueous substances ; or by 
infrared- and ultraviolet-ray light. A text- , 
book description of this entity was . re- 
counted, setting forth the period of onset 
and the frequent association with senile 
cataract in its early stages, particularly in 
that this latter complication would mask , 
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the earty S 3 '^mptoms of glass-blowers' cata- 
ract. • 

A differential, diagnosis of glass- 
blowers’ cataract from senile saucer- 
shaped, complicated, and traumatic con- 
tusion cataract was given. A detailed 
description of the case of a glass blower, 
aged 82 years, with bilateral involvement 
was offered. Particular attention was 
called to the fact that the most pathog- 
nomonic finding of this condition was 
lamella, separation. Three types of this 
separation- were noted and a description 
of each with the various diseases with 
which each was associated was given. 

Discussion. Dr. A. Cowan said that Dr. 
Dublin’s case was the first he had ever 
seen in a glass blower. He had seen one 
m a puddler, one in a laborer, and another 
in a carpenter. He agreed with Dr. Dub- 
lin; he could not see how anyone could 
diagnose the onset of glass-blowers^ cata- 
ract by the signs similar to the ordinar}^ 
types of cataract If they studied these 
cases, it seemed to him that it was obvious 
that the anterior zonular lamella did cover 
the entire anterior surface of the lens. In 
capsular, cuticular cases, erosion evidently 
started behind the iris, and in most of 
them the central portion remained intact, 
while dn the. glass-blowers^ type, the sepa- 
rated zonular lamella remained a homo- 
geneous, transparent, more or less intact 
membrane. 

He had never seen a place that would 
indicate a break, and it always seemed 
that if the separated membrane were ex- 
tended it would go down below the lower 
border of the pupil. The break must take 
place out near the equator of the lens. In 
^ne, the anterior zonular lamella was 
eroded, whereas in the other there was a 
Separation of a more or less intact zonular 
l^imella. It was probable that heat, while 

might be a factor, was not the whole 
e«iuse of this condition. 

Dr, M. Blair thought that something 


constructive' might be done by using Sha- 
han's electro-thermophore experimentally 
on the cornea of animals, recording the ef- 
fects of the traumatism of heat of varying 
intensities and varying lengths of expo- 
sure to such temperatures. Or, even bet- 
ter, to duplicate the actual conditions that 
men work in, as far as the workers be- 
fore white heats were concerned. These 
men, even though presumably protected 
by cobalt glasses, formed a veiy large 
percentage of those afflicted with cataract, 
and he could hardly be convinced that 
glass blowers could escape the results of 
similar exposure, especiallj^^ if the expo- 
sure were continued over many years. 

Dr. I. Tassman stated that the question 
arises as to how much indirect traumatism 
entered into the production of cataracts. 
In these cases, Dr. Dublin implied that 
the cataracts were not typical and might 
also occur among people who were en- 
gaged in other occupations, as well as 
among glass blowers, furnace workers, 
and others. Would not indirect^ trauma- 
tism play some part in the production of 
this particular type of cataract? He did 
not know how much blowing a glass blow- 
er must do toda 3 % but in years past, they 
probably did a great deal, which might 
have^ caused considerable increase in the 
pressure and distension within the e 3 ^eball, 
and led to an indirect traumatism to the 
lens. He did not believe the question of 
heat in its relation to the production of 
cataract had ever been definitel 3 ^ settled. 
He thought that some years ago it was, 
shown by actual experiment that the 
temperature in the neighborhood of the 
cr}"stalline lens was not increased as the 
result of exposure of the e 3 ’es to extreme.*: 
of heat, most of which was absorbed b3' 
the iris acting as a screen. There must be 
another important factor that was con- 
cerned in the production of these cata- 
racts. Warren S. Reese, 

Secretary, 
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COLORADO OPHTHALMOLOGI- 
CAL SOCIETY 

February 20, 1943 

Dr. James M. Shields, presiding 
Pigmented nevus 

Dr. William M. Bane presented (lie 
case of L. S., a 21-year-old student nurse, 
who had come to the Out-Patient Clinic 
of the Medical School. She stated that 
seven years ago her attention was called 
to a brown spot at tlie outer edge of the 
cornea of her left eye which extended 
onto the white of the eye. This spot had 
not been noticed previously. Since that 
time it had not grown larger nor had it 
changed in appearance. She experienced 
no discomfort. The vision was normal in 
each eye with and without glasses. 

The appearance was that of a flat pig- 
mented nevus at the outer limbus, with 
irregularly shaped dots of pigment scat- 
tered throughout the superficial layers. 
There were pigment spots in the adjacent 
cornea also. The case had become of in- 
terest from the standpoint of treatment. 
The patient wished to have the spot re- 
moved and the question arose as to wheth- 
er it would be safer to leave it unmolested 
or to excise it. In either case the possibility 
of its developing into a malignant nevus 
had to be seriously considered. 

Unusual change in refraction 

Dr. William M. Bane reported a case 
of unusual change in refraction which oc- 
curred between June 1, 1942, and Febru- 
ary 19, 1943, when the last examination 
was made. The changes consisted of fluc- 
tuation in the apparent hyperopia in the 
right eye only, the amount of hyperopia in 
the left eye remaining unchanged. The 
patient was a 66-year-old woman. On 
June 1, 1942, the following prescription 
was ordered: R.E. -t-0.75D. sph. =0= 
+0.25D. cyl. ax. 180°; L.E. -hO.ZSD. 


sph.=0= +0.12D. cyl. ax. 175°. The vi- 
sion was 5/4 in each- eye with these 
glasses. Examination of the eyes showed 
no structural abnormalities. 

On October 13, 1942, the patient stated 
that the vision in the right eye had been 
blurred for six weeks. The findings were : 
R.E. 4-1. SOD. sph. =C= +1.00D. cyl. ax. 
5°, vision 5/5. A thorough physical exam- 
ination was negative. 

On October 22, 1942, refraction was 
R.E. -I-2.25D. sph.=O=+1.00D. cyl. ax. 
30°, vision 5/5— 2. On November 5, 1942, 
refractive error was R.E. -1-4.50D. sph,. 
=C= -fO.SOD. cyl. ax. 90°, vision 5/5+. 
Studies of the visual fields on the tangent 
screen showed no defect. 

The findings on December 31, 1942, 
were R.E. -hl.SOD. sph. =0= +0.S0D. cyl. 
ax. 180°, vision 5/5 + . X-ray examina- 
tion of her teeth revealed nothing ab- 
normal. On Febniary 19, 1943, refraction 
revealed R.E. 'I-2.00D. sph. O -1-0.25D. 
cyl. ax. 170°,. vision 5/7—2. There had 
been no change in the refraction of the 
left eye. 

’No pathologic change in tlie media or. 
fundus had been observed at any time 
with the pupil dilated, except a floating , 
shred seen at this exarnination. There 
must have been a cause for tliis unusual 
phenomenon, but up to the time of the 
last examination it had not been found. 

CONTRECOUP CONTUSIONAL FUNDUS IN- 
JURY 

Dr. R. W. Danielson presented the 
case of’H. S., a 12-year-old boy, who had, 
been struck in the right eye, one month 
previously, with a BB shot from an air 
gun. The shot had struck at the limbus, 
lacerating" the conjunctiva and had pro- 
duced a complete hyphemia. An X-ray 
picture was negative for shot either in the 
orbit or in the surrounding soft tissues.- 
As the blood was absorbed from the an- 
terior chamber a considerable amount of 
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blood was seen in the witreous.' When last 
‘ seen, the blood had practically become ab- 
sorbed, and a view of the fundus was 
- obtained. There was a marked fibrotic 
stellate lesion in the macula, such as is 
frequently seen in contusional injury. 
The interesting additional feature was the 
finding of a profuse number of multi- 
sized irregular areas of pigment nasal to 
the disc. These also were undoubtedly 
due to the contusion. The vision was less 
than 20/200. 

Congenital remains in vitreous 

Dr. R. W. Danielson presented the 
case of a 38-year-old laborer whom he had 
had the opportunity to see only briefly. 
The man had complained that for the 
past two weeks his right eye had been 
slightly red and that he had noticed some 
floating spots. He stated that as late as 
1940 he had qualified as an expert marks- 
man with his right eye. At this time his 
vision was 20/60 in the right eye. Exami- 
nation showed a faint opacity of the pos- 
terior capsule of the lens. To the nasal 
side in the vitreous was a rotmd highly 
refractory yellowish-white disclike mass 
to which was connected some fibrous tis- 
sue. There did not seem to be any connec- 
tion between the lens and the mass, nor 
tlie head of the optic nen'c and the mass. 
.An X-ray examination for radio-opaque 
foreign body was negative. It was con- 
cluded that this mass represented a con- 
genital remains which in fetal life might 
possibly have been fastened to the pos- 
terior surface of the lens. 

Questionable retinitis proliferans 

Dr. Joseph Tschetter presented the 
case of M. W., aged 49 years, who came 
to the clinic because of blurred vision of 
the left eye of one year’s duration. 

Examination of tlie eyes showed that 
the vision was R.E. 20/20; L.E. 20/100. 
The vision was unimproved with lenses. 


The tension in each eye was normal. 
Physical examination was negative. Fun- 
dus examination of the left eye showed 
a whitish, funnel-shaped area in the upper 
quadrant of the retina with many new- 
formed vessels extending outward into 
the vitreous. 

Walter A. Omart, 
Secretary. 


LOS ANGELES SOCIETY OF 
OPHTPIALMOLOGY AND 
OTOLARYNGOLOGY 

February 22, 1943 
Epibulbar tumors 

Dr. Harold F. Whalman demon- 
strated by kodachrome slides a series of 
epibulbar tumors from the point of view 
of differential diagnosis and critical treat- 
ment. Emphasis was placed on melanoma 
and the epithelial growths, papilloma and 
epithelioma. 

He referred to recent literature on 
melanosis of the conjunctiva, particularly 
the publication of Dr. A. B. Reese, point- 
ing out that acquired melanoma usually 
had at least five years of premalignant 
existence before becoming sarcomatous. 
Hence the history of these cases was im- 
portant and early removal of small mela- 
nomas desirable. Generalized melanosis 
was not amenable to treatment except 
exenteration, if the growth were increas- 
ing rapidly. 

Dr. Whalman pointed out that papil- 
loma might arise in small limbal hyper- 
plasia or pter}'gia and could not be 
distinguished clinically from epithelioma 
except for the tendency to pedunculate. 
He stated that the cornea and sclera of- 
fered resistance to the penetration of 
epithelial cells, but there was nevertheless 
invasion to some extent in both instances. 
Both conditions were treated in the same 
manner; namely, by sharp excision fol- 
lowed by radiation with radium needle. 
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Radium penetration could be easily 
controlled to prevent injury to the lens 
and subsequent cataract formation and 
resulted in little scarring and corneal 
opacit)^ He felt that it was insufficient 
simply to excise the growth, for recur- 
rences were common with papilloma and 
certain with epithelioma when irradiation 
was omitted. He said removal by cautery 
was acceptable and that the heat penetra- 
tion was sufficient to destroy invading 
epithelial cells, but more scarring and 
opacity were likely to result. 

Discussion. Dr. William A. Boyce said 
that in his experience cautery excision of 
the epithelioma had been satisfactory. 

TuBliRCULOUS UVEITIS 

Dr. Paul V. Yingling (by invitation) 
gave a review of tuberculosis of the eye. 
He described all the well-known condi- 
tions and the present conception of treat- 
ment particularly with reference to tu- 
berculin therapy. 

Discussion. Dr. liarold F. Whalman 
referred to the recent publication of Dr. 
C. Alan Woods who found a high per- 
centage of cases of chronic uveitis on a 
tuberculous basis. 

Drs. Clarence Albaugh, Samuel Abra- 
ham, Geo'rge Landegger, William A. 
Boyce, and others discussed the question 
of establishing tuberculous etiology. 

In general, it was conceded that history, 
clinical appearance, chronicity, elimina- 


tion of focal infection, complete labora- 
tory studies for syphilis, undulant fever, 
and plasma, and a fair therapeutic test 
were all that were available to establish 
a diagnosis. 

Preliminary report on the clinical 

USE OF GRAMICIDIN 

Dr. Eugene Christensen reviewed 
the status of the new .agent gramicidin, 
its origin, and clinical application. He 
cited sevenal instances of clinic<al trial in 
cases of conjunctivitis, emphasizing the 
recent • epidemic keratoconjunctivitis, 
which cleared promptl}' with gramicidin 
and did not run its usual protracted 
course. 

Dr. Paul Reed presented several in- 
stances of the clinical application of 
gramicidin in conjunctivitis, with quick 
results. 

Discussion. Dr. John Osburn empha- 
sized the ability of discarding llie mis- 
nomer “shipyard conjunctivitis” in favor 
of its proper terminology. .He said that 
.after all it was not a new entity, that it 
had been described before, and had been 
discussed by Col. Robert E. Wright at' 
the Midwinter Course of the Research 
Study Club of Los Angeles in 1936. It 
was probably caused by a virus, as al- 
ready stated by -many, as cultures he had . 
taken were negative for bacterial growth. 

Harold F. Whalman, 
Editor. 
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PUBLICIZING THE 
PROFESSIONAL MAN 
The layman and, unfortunately, many 
engaged in the professions often fail to 
understand or recognize the fundamental 
differences distinguishing a professional 
career from a commercial occupation. 
Consequently laws, regulations, and prac- 
tices common to the latter are frequently 
believed applicable to the former. Since 
in the near future the public will be called 
upon to pass judgment on proposed legis- 
lation dealing not only with trades, 
^nions, and commerce but with the pro- 
tessions as well, it behooves us as profes- 


sional men to differentiate our particular 
problems as clearly as possible and pre- 
sent them to the public so that its opinion 
may be affected by our point of view. 

The first step in this direction must be 
to define the professional man in terms 
in which we would like to introduce him 
to tlie public. Once we have created a 
professional prototype that merits the 
genuine respect and admiration of all, 
we can hope that doctors will be encour- 
aged to emulate this publicized creation 
and so gain public confidence to the ex- 
tent that public opinion in matters per- 
taining to medical men and medical care 
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will be but a reflection of their own 
views. 

The old family doctor acquired a posi- 
tion of authority and esteem without re- 
sorting to publicity through the fact that 
everyone in his village knew him intimate- 
ly and appreciated his adherence to the 
Hippocratic oath. Today our patients arc 
unable to know their doctors intimately, 
a hiatus having resulted from modern liv- 
ing conditions, but this can be bridged 
by a program of education designed to 
enlighten the layman regarding the pro- 
fessional and ethical requisites of various 
medical organizations and societies. In 
this way the public would be taught to 
recognize the groups, and hence the indi- 
viduals in the groups who, cognizant of 
their obligations as professional men, 
have chosen to abide by certain standards 
that protect the layman from charlatanism 
and deficiency in skill. He would not feel 
a need for further protection by increased 
governmental activity in the regulation of 
medical practice. 

Primarily the layman must be taught 
to realize that the professional man who 
merits admission to the national medical 
organizations and societies is character- 
ized by two fundamental requisites. First, 
he must possess special knowledge and 
training unobtainable except through a 
rigorous course of education and ap- 
prenticeship open to a select few having 
unusual ability ; that is, special knowledge 
of such value to society that its acquisi- 
tion is applauded. Second, he must pos- 
sess a professional philosophy from 
which is derived a code of ethics govern- 
ing the manner in which this particular 
knowledge will be used. The first makes 
available expert advice and opinion and 
the second insures that only unprejudiced 
advice and opinion will be rendered. It 
becomes the grave responsibility of the 
societies then, if they are to be effective 
in shaping public opinion, to censure and 


debar those doctors who do not possess 
the professional philosophy. 

The professional 'man, unlike the indi- 
vidual dealing in commerce, has only 
advice and- skill to offer, which, although 
invaluable at times, are often less tangible 
than commercial goods and consequently 
not so readily appreciated. This situation 
is particularly apparent if the advice or 
opinion is of a negative nature, as when 
the doctor, lawyer, or engineer, after long 
and thorough study, pronounces the 
"status quo” as satisfactory. The layman 
has not been educated to value this find- 
ing as much as if it were a positive or 
concrete one, although the knowledge 
and experience from which the judgment 
is derived is no less valuable than in cases 
wherein the finding is positive, and a 
change in "status quo” prescribed. The 
negative advice has the same intrinsic 
value as far as meriting compensation for 
professional service is concerned. How- 
ever, those among us who can collect the 
same fee for not prescribing as for pre- 
scribing treatment, whether it be pills or 
glasses, are rare indeed, although not ex- 
tinct, and the envy of all. Attainment of 
such a position implies the ultimate in 
professional practice and the public's ap- 
preciation of it, aind should be the goal 
of professional men. 

This goal can be . reached only to the 
extent to which the public realizes that 
the opinion or advice rendered is expert 
in that it is in keeping with the best 
knowledge available at the time and is 
impeccably free from any considerations 
other than the findings "per se.” Hence 
our publicized professional man scrupu- 
lously avoids any practice that could pos- 
sibly be construed by the public as biasing 
his judgment. He cannot profit from the 
sale of merchandise resulting from his 
professional advice. He barricades him- 
self against any associations that might 
imply such profit,, as, for example, hav- 
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ing commercial houses act as his agents. 
He does not dispense drugs or appliances 
for the same reason, that in so dealing 
with merchandise it could be assumed by 
his patients that his prescriptions might 
be in excess of the actual need demanded 
by the medical requirements of the case. - 
It is true that few doctors would care to 
profit by such practices destined to in- 
fluence public opinion against their rec- 
ommendations and generally bring dis- 
credit to their profession. Nevertheless, 
the public is not necessarily tolerant of a 
doctor’s good intentions, and we have to 
admit that we are faced, from time to 
time, witli scandals such as the recent 
rebate situation in New York City, publi- 
cized by the “New York Times,” where 
the performance of certain doctors, not 
possessing a professional philosophy, has 
rendered them and their colleagues vul- 
nerable to a campaign by the public for 
political investigation and control of 
medical practice. 

In seeking advice or help from pro- 
fessional colleagues, or in referring pa- 
tients to them, or to laboratories, the 
professional man uses only those men 
who, he believes, can do the most for 
his patient, not those who will do the 
most for him. He abhors any practice 
that could be interpreted by patients as 
jeopardizing this principle. Even though 
lie may rationalize that a referral to a 
particular colleague who compensates 
him for the act is in the best interest of 
the patient, his abstract thinking is suffi- 
cicntl}' clear to make him realize that such 
practices are detrimental to public re- 
spect for his profession as a whole and 
that he must be on guard against these 
practices, however minor the point at is- 
sue may seem to be. He is fully aware 
of the fact that his authoritativeness and 
dignity, essential qualities of the true pro- 
fessional man, stem from the inner feel- 
ing that he has ministered to his patient 


to the limits of available skill and ability 
uninfluenced by considerations of remun- 
eration. 

At this point we might pause to realize 
that we are publicizing this idealized pro- 
fessional man for purposes of capturing 
and holding public confidence in our 
group to the end that we may dictate our 
own destiny without having politicians do 
it for us. 

This professional man is being adver- 
tised by us as a group. As an individual 
he shuns any advertising inasmuch as it 
could be interpreted as signifying undue 
interest in material profit from his work 
or that such interest, rather than the satis- 
faction of professional attainment and 
the knowledge of his infleunce in his par- 
ticular sphere, might be his prime motive. 
He most certainly could not long retain 
respect and effectiveness if it were known -' 
that he practiced in a way that would 
bring him the most money rather than in 
the way that is best for his patient. Our 
professional man is anxious to do. out- 
standing work and to discuss it with his 
colleagues so that he can be known to 
them and admired by them. But at the 
same time he is sufficiently farsighted and 
endowed with professional pride and con- 
sideration for his colleagues to realize 
that personal publicity in lay publications 
sets an example that ultimately defeats 
the whole scheme of gaining public con- 
fidence, because such a practice indicates 
primary interest in profit for self rather 
than in benefit for another. 

The paragon of virtue that we are pro- 
moting may seem too good to be human 
and practical, and would seem ridiculous 
in business life. Yet our entire medical 
tradition, proceeding from the original in- 
spiration of the Cult of Aesculapius, ma- 
tured into a system of professional ethics 
made practical b}' such leaders as Hip- 
pocrates, Vesalius, Osier, and Helmholz, 
has been accepted by the public to the 
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extent that when John Doe is really ill, 
or, more important, has an acutely sick 
child, this quintessence of professionalism 
is the kind of healer to whom he would 
like to believe he has entrusted the care 
of himself or his child. Present trends 
and practices endanger this tradition and 
the attendant confidence derived there- 
from, and the problem before us is to de- 
termine whether or not it is sound, both 
professionally and economically, to re- 
assert ourselves in a way that will retain 
and perpetuate this confidence. 

It is very true that the public’s choice 
often seems to belie the statement that 
the layman seeks out the truly profes- 
sional man, but ignorant, uninformed 
people make peculiar choices. However, 
motion-picture producers, whose job it 
is to appeal to these people in character- 
izing their hero doctors, realize perhaps 
better than some of us the spiritual type 
of man the public wants for its physician. 
They point the way for us to follow iu 
building up this side of our professional 
man for purposes of publicity. As a mat- 
ter of fact, if the public at times makes 
incomprehensible choice of physicians we 
can blame ourselves for not having a 
■ more active program of public enlighten- 
ment. It is the professional man’s duty to 
be active in such a program as a means 
of furthering public health. 

The truly professional man is primarily 
a student interested in his work and moti- 
vated by a desire to be practical in his 
healing art, scientific in his appraisals, 
and creative in his attempts to improve 
and add to the knowledge of his profes- 
sion. His satisfaction in life comes from 
these activities. Although he can be fi- 
nancially successful, such success is not 
attained by prostituting his professional 
judgment to commercial practices. 

This satisfaction is the origin of that 
certain altruism' so characteristic of the 


publicized "family doctor." It erases all 
greed and selfishness. It jmtidotes the pos- 
sibility of bribery, coercion, or agency 
relationships, making the private physi- 
cian as free and independent in action 
as is possible for any individual to be in 
our interdependent society. 

At this point the question might be 
raised, why publicize a prototype out of 
keeping with the modern trends of in- 
dustrialized and socialized medicine? It 
is very true that our "to-be publicized” 
professional man is out of keeping with 
the planned economy and medicine en- 
visioned in prevalently proposed legisla- 
tion where itulependence of thought and 
action would necessarily be subjugated 
to considerations of pleasing the directors 
of such a plan. The physician’s incentive 
naturally would be to please his superiors 
in the organization rather than to please 
his patient or himself. In such a. plan the 
physician’s responsibility to the patient 
is often minimized, particularly if free 
choice of ph3'sician is not actually real- 
ized. Consequently the patient’s detailed 
care would suffer in proportion to this 
loss of sense of responsibility. Conscien- 
tious men assume responsibility up to a 
certain point, but when ministration to 
their patient is so controlled b)^ standardi- 
zation of procedures that the}’' have no 
freedom of action in the individual case 
even the most admirable character will 
shrug his shoulders and give up. 

It is difficult to see how our idealized;; 
professional man could survive in a con- 
trolled system of medicine that is liable 
to deprive him of the very virtue . for 
which we value him most — namely, the 
rendering of expert opinion unprejudiced 
by any consideration other than the wel- 
fare of the patient. Certainly our profes- 
sional man must champion trends toward 
improved care for the average patient at 
lower cost, but the mechanisms by which 
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these ends are brought about should not 
lower bur standards of professionalism, 
or we run the great danger of making the 
pursuit 'of our profession unattractive to 
those intellects and free spirits in the 
future who could contribute most to the 
advancement of medicine. Publicizing 
what true professionalism means to the 
doctor and the patient cannot result in 
anything but benefit to both, especiall}'^ 
now when the public has in mind the 
much publicized “Kick back” investiga- 
tion in New York (see Medical Eco- 
nomics, 1944, January). 

Scientists above all men value working 
conditions conducive to free thought and 
action. The public must be made to real- 
ize the value in this, and even though 
government assumes a more and more 
important place in medicine the value of 
“private .medicine and institutions where 


action is free of political control must be 
acknowledged as an absolute necessity for 
the furtherance of science. A proper com- 
parison would be the valuable influence 


pf private educational institutions in this 
country where public education is ac- 
cepted as a matter of course. 

Certainly, our ultimate aim in the field 


ef contractural medicine should be to de- 
velop systems of contract whereby the 
intellectual relationship of the doctor to 
^ those to whom he renders -his special 
nowledge should be free from any in- 
uence jeopardizing his professional 
Pulosophy of unbiased expert opinion, 
bias actual or implied, for, as 
"rUi pointed out, every such influence 
"1 undermine public confidence' in the 
profession. 


c must be on guard against becom- 
ug part of any business arrangement or 
j *^ioal organization that pays closest at- 
tention to the advantages of the moment 
Ignores the resultant decline in re- 
Pect and authority upon -which the pro-. 


fcssional man’s effectiveness and future 
contributions for the benefit of mankind 
ultimately depend. 

S. Rodman Irvine. 


CONGENITAL CATARACT AFTER 
RUBELLA IN THE MOTHER 

The question as to whether or not this 
syndrome of congenital cataract, usually 
associated with other malformations in 
the offspring of mothers who have had 
so-called German measles, is something 
new is a challenging one. That it 
could have been happening for a long 
time and have remained undescribed be- 
fore 1941 is possible but unlikely. The 
very fact that some 78 cases were de- 
scribed in a community of only a few 
million people before any cases were de- 
scribed elsewhere is in itself very sug- 
gestive of something new under the sun. 
With the description of three cases by 
Dr. Reese in this Journal in May there 
have been many others cropping up in the 
United States. The writer has seen two 
certain cases and one probable, and knows 
of at least one other in Saint Louis in 
the past three months. 

Almost everyone will recall the epi- 
demic of mild measleslike eruptions 
with slight fever that swept our country 
in the spring and summer of 1943. It was 
so mild that most people were not con- 
fined to bed with it and many undoubted- 
ly had the disease without even being 
aware of the fact. The crop of defective 
children in pregnant mothers who were 
afflicted is only now coming to light. It 
seems most probable that a ne\v virus— 
or a modification of an old one— has 
travelled across the world, as have dis- 
ease epidemics for centuries past, and. left 
these sad little derelicts in its wake. 

Those patients that the writer has seen 
have been very miserable little specimens. 



904 


EDITORIALS 


The}', were badlj' underweight, averaging 
about 10 pounds at 7 to 9 months, cya- 
notic because of their serious heart con- 
ditions, and with very feeble tenures 
on life; so poor indeed that in one case 
tlie baby died not long after a needling 
of the -second eye. A whiff of ether had 
been given for each operation and though 
this was not thought to liave been re- 
sponsible in any way for the death 24 
hours after the second, it was decided 
to use nothing but local anesthesia in 
the next case. This was very sirnply done, 
with apparently no discomfort to the 
infant. Noteworthy is the fact, also com- 
mented on by Dr. Reese, that two of these 
babies Avere very intolerant to even very 
small doses of atropine. One drop of 0.25 
percent caused a temperature rise of from 
2 to 4 degrees with marked flushing. That 
it was the atropine was confirmed by a 
repetition of a similar event when the 
drop was used in the second eye of the 
first child and in one eye of the second 
child. The reaction to atropine, however, 
is only one manifestation of an unstable 
heat-control mechanism, because these 
patients not only developed high fever 
from minimum doses of atropine, but also 
in response to other stimuli, such as the 
. temperature of a very hot day. Probably 
there is a lesion of the heat-control center. 

The cataracts have all been of the same 
type — nuclear. At operation it was easily 
possible — as suggested ^ by Dr. Reese in 
,, conversation — to tip the opaque nuclei 
into the anterior chambers with the knife- 
needle and cut them into small pieces 

- after which they were rapidly absorbed. 

It behooves ophthalmologists every- 
where to be on the lookout Tor this con- 

- dition and for some of those who have 
- facilities for so doing to conduct in- 
vestigations of the possibilities of repro- 

. duping this disease in monkeys, but most 
important to advise'that every precauflon 
. be taken to prevent exposure of pregnant. 


women to infection with this rubella or 
rubellalikc disease. 

Lawrence T, Post, M.D. 


BRITISH OPHTHALMOLOGISTS 
AND OPTICIANS 

Many criteria may be found for 
gauging a nation’s progress in civiliza- 
tion. One of the most important criteria 
is the degree of development of the 
science and art of medicine. An effectiA'e 
argument might be made out for grading 
populations by the extent to which refrac- 
tive errors are corrected. 

In some countries the extremes of 
wealth and poverty are so' great that, al- 
though the eyes of the favored few re- 
ceive excellent care, and although extreme 
errors of refraction are given fairly ade- 
quate attention in the public clinics, the 
vast majority of men, Avomen, and chil- 
dren knoAv little of the benefit and com- 
fort to be deriA’^ed from correction of 
moderate amounts of hyperopia, myopia, 
and astigmatism. 

In at least one European countr)', gen- 
erally regarded as in the forefront of 
pivilization, . the laAV has denied to the 
dealer in optical goods all right to meas- 
ure a customer’s refraction. It may be 
suspected that this fact has hindered, 
rather than stimulated, the medical prac- 
tice of refraction. In the United States, 
on the other hand, and in various parts 
of the British commonAvealth of nations, 
nonmedical refractiohists have obtained a 
large measure of public recognition and - 
have become numerically significant. In 
this large group of English-speaking 
communities, refractive technique and 
patronage have reached their highest de- ‘ 
velopment. 

The" controversy as to the relative 
merits and abilities of medical and non- - 
medical refractionists is constantly with 
us and has been the subject of many bit- 
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ter fights in parliaments and legislatures. 

In the United States, the constitutional 
privileges of separate state governments 
have resulted in widely varying stand- 
ards of optometric regulation. The op- 
tometrist has won legal recognition 
throughout tlie country, yet for the most 
part his educational status is fearfully 
and wonderfully neglected. Only in a few 
areas is anything like a university basis 
of education for tlie optometrist required, 
and it is in those areas that a fairly rapid 
advance in the standards of optometric 
practice may be anticipated. 

,,In Great Britain, the centralized form 
of government has favored a consider- 
ably more uniform treatment of the op- 
tometric problem, the better class of 
“sight-testing opticians’" being usually 
diplomates of one or, other of the t \\’'0 
leading optical organizations, namely the 
British Optical Association and the 
Spectacle-makers’- Company, 

The British government has recently 
announced its intention to establish a 
comprehensive health service for eveiy- 
body in Great Britain. (-‘"A National 
Health Service,” the British government's 
eighty-five page pamphlet, has been reis- 
sued in the United States by The Mac- 
millan Company.) This proposal, with 
regard to which the government invites 
'' frank criticism and discussion by various 
sections of the community, has naturally 
given rise to British medical criticism 
somewhat similar to that accorded to 
the Wagner-Murray-Dingell Bill in the 
United States. 

. The, Council of the British Medical 
Association, whose president. Lord Daw- 
son, has described the government proj- 
ect as ‘‘a genuine statesmanlike endeavor 
to meet an extremely difficult position,” 
has issued a report on the government 
sclieme (British Medical Journal, 1944, 
May 13, page 643). The Association has 
prepared. a Draft Scheme for a National 


Eye Service, and the Council of British 
Ophthalmologists has appointed a sub- 
committee to consider this Draft Scheme. 
The British optical profession has ap- 
pointed its own “Beveridge Report Com- 
mittee.” 

British ophthalmologists are especially 
interested in the question of their status 
as consultants under the proposed law, 
and some guidance as to this relationship 
will undoubtedly be derived from profes- 
sional experience with consultant work 
under the already existing organization 
of National Health Insurance. 

An article in the British Medical 
Journal from the pen of an English 
ophthalmologist (Walker, “The ophthal- 
mic surgeon and the optician,” 1944, 
April 22, page 560) argues that the 
sight-testing optician should be retained 
and utilized, under the proposed National 
Health Service, by giving him a position 
subordinate to, but coordinated with, the 
activities of the ophthalmologist. ( On 
receiving his diploma,” says this writer, 
“the optician will become a medical 
auxiliary.”) Walker is apparently dis- 
posed to allow the refractive error to be 
measured by either the ophthalmic sur- 
geon or the optician, “according to the 
nature of the case or the direction of the 
surgeon.” The optician would naturally 
undertake frame measurements and ar- 
rangements for manufacture and supply 
of spectacles. 

Mr. Walker’s proposal has naturall}^ 
given rise to comments, chief of which 
is in the form of a long letter from W. B. 
Barker, Chairman of the optical profes- 
sion’s committee for study of the govern- 
ment scheme. 

Although recognizing that ophthalmic 
optics has a much wider field than refrac- 
tion alone. Barker regards refraction as 
^'the essential function of the optical 
practitioner.” He remarks that, inasmuch 
as refraction is “based on the science of 
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physics and is concerned with the ade- 
quacy of healthy eyes, it tlnis differs 
from ophthalmology, which is traditional- 
ly occupied with disease.” He further 
alleges that the potential value to the 
community of ophthalmic optics has been 
"gravely and grossly underestimated by 
official medicine.” This statement may be 
compared with the accusation frequently 
made by leading optometrists in the 
United States, to the effect that the medi- 
cal profession, and medical licensing au- 
thorities, are grievously at fault in per- 
mitting the practice of refraction by medi- 
cal men whose basic medical education 
gave them no training in the subject. 

It is significant that, while Barker is 
apparently willing to accept, or even to 
encourage, state control of sight-testing 
opticians, he is not disposed to tolerate the 
proposal that his colleagues shall be 
placed under medical control. He urges 
that the wide field of public health re- 
quires the development of “separate and 
complementary' professions” (namely 
ophthalmology' and optics). 

The sort of feud which smolders, and 
flares up here and there, between the two 
groups, ophthalmologists and opticians, 
depends upon two factors : first, a real 
need for protecting the public against ig- 
norant and unqualified practictioners of 
any kind; second, economic rivalry. 


Walker, in the article already' referred to, 
explains the attitude of hostility of some 
ophthalmologists toward opticians as born 
of fear and of a reluctance to face facts, 
“All this fear,” he says “is unnecessary, 
for there is work for all.” 

“Let any' ophthalmic surgeon,” he con- 
tinues, "count how many opticians of all 
kinds there arc in his own district or 
town, and let him assume that they make 
a sufficient income to keep their ‘shop’ 
open, and then let him remember that 
under this plan every' member of the 
public needing advice will have to be seen 
by' the ‘team’; then having done this, I 
cannot understand how he can say that 
there will not be enough work for 
ophthalmic surgeons, the opticians, and 
the rest.” 

Walker, the ophthalmic surgeon, is 
here of course anticipating the conse- 
quences of the plan which he himself 
proposes for Great Britain. But there is 
economic sense, and sound regard for 
public need, in his general willingness to . 
contemplate a division of labor between 
ophthalmologists and opticians in the 
same community. The vital necessity 
seems to be for adequate knowledge and 
training on botli sides, together with com- 
plete realization that public interest is' 
paramount to professional selfishness. 

W. H. Crisp. 
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1 

GENERAL METHODS OF DIAGNOSIS 

Agatston, Howard. Ocular malinger- 
ing. Arch, of Ophth., 1944^ v. 31, 
March, pp. 223-23 L 
This paper, based on the examina- 
tibn of soldiers, is designed not merely 
to give a list of malingering tests, but 
rather to present a working classifica- 
tion of ocular malingering. 

The author says that in routine 
Army-induction examinations the in- 
cidence of ocular malingering is from 
0.5 to 3.0 percent. He quotes Shastid's 
definition of simulation as the feigning 
of an ocular disease or injury which 
does not exist; of false attribution as 
the assignment of, an untrue cause to 
an existent disease or injury; and of 
^^aggferation as the pretense that an 
injury’' or disease which really exists is 
greater in extent or severity than is 
really” the case. Negative malingering 
is denial or dissimulation of an existent 
disease on defect. 

These forms of malingering are then 
sy^stemalically” discussed under four 
main heads: (1) errors of refraction, 


(2) amblyopias, (3) organic diseases, 
(4) defects in color vision. (3 tables, 
references.) R. W. Danielson. 

Belgrano, C. R. The oculophrenic- 
recurrent syndrome in cancer of the 
lung. La Semana Med., 1944, v. 51, 
Feb. 24, pp, 367-370. 

In tuberculosis, pupillary inequality’' 
and neuralgia or paralysis of the corre- 
sponding side of the diaphragm are 
frequently encountered. The author 
states that the associated existence of 
paralysis of the phrenic and recurrent 
laryngeal nerves is more characteristic 
of cancer of the lung, especially^ if oc- 
curring on the left side. He describes 
such a case. (One illustration.) 

W. H. Crisp. 

Bugnone, Enrique. Vitamin A, hem- 
eralopia, and the biophthalmometer. 
Anales Argentines de Oft., 1944, v. 4, 
Jan.-Feb.-March, pp. 6-17. 

The author reviews the history” of 
the use of vitamin-rich substances for 
the treatment of ocular diseases since 
the time of the ancient Egy^ptians. He 
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describes the biophthalmomcter and its 
usefulness in detecting deficiencies of 
vitamin A, The relation between hem- 
eralopia and the formation of visual 
purple is discussed and the literature 
cited. (2 figures, bibliography.) 

Eugene M. Blake. 

Busacca, A. A simple and practical 
method of stereoscopic ophthalmos- 
copy. Anales Argentinos dc Oft., 1943, 
V. 4, April-May-June, pp. 47-54. 

Busacca has used the corneal micro- 
scope and slitlamp for stereoscopic 
study of the fundus. The contact lens 
is cmplo 3 'cd, permitting a clear view 
of any part of the e^'^eground. It is pos- 
sible to differentiate prerctinal from 
retinal lesions, and to study vascular 
dilatations, the depth of small hemor- 
rhages, changes in the retinal pigment 
layer, and so on. Eugene M. Blake. 

Epstein, B. S. and Kulick, M. A tech- 
nique for optic-foramen roentgenog- 
raphy. Radiology, 1944, v. 42, Feb., p. 
186. 

In the absence of a Pfeiffer angle de- 
vice or the adaptation of the Bullitt 
mastoid localizer, a satisfactory meth- 
od which .will give fairly uniform re- 
sults is described. A cassette is placed 
on a 2-inch block, and a cone with a 3- 
inch aperture is focused so ' that the 
central ray passes through the center 
of the film. The tube and cone are 
then elevated and the patient, in the 
prone position, is placed so that the 
malar eminence, the tip of the nose, 
and the superior orbital ridge form the 
angles of a roughly equilateral triangle 
in the circular roentgenographic field. 
The superior orbital ridge is then ele- 
vated one inch from the cassette and is 
held in position by a wedge of felt. The 
central ray is thereby 'directed per- 
pendicularly downward, passing about 


inch mesial to the external canthus 
of the eye. On the roentgenograms tlie 
optic foramina appear as circular struc- 
tures in the lower portion of each orbit, 
avoiding the foreshortening and oval 
shadow frequently obtained with other 
methods. 

An angle-board technique is also 
described. The ph 3 'sical factors used 
are as follows: approximately 55 kv.; 
50 ma. seconds; cone 7 inches long, 
with 3-inch opening; screens, par 
speed. Owen C. Dickson. 

Gartner, S., and Lubkin, V. Eyes 
from autopsies. Amer. Jour. Ophth., 
1944, V. 27, Ma3’^, pp. 527-529. 

Michaelson, I. C. Defective night 
vision among soldiers; dark-adaptation 
results and their use in diagnosis. Brit. 
Jour. Ophth., 1944, v. 28, March, pp. 
140-147. 

The Koch dark-adaptometer is de- 
scribed and its accuracy in measuring 
both mininium light and form sense is 
estimated. The following conclusions 
are drawn from experimental observa-, 
tions of subjects with and without 
complaints of defective night vision.^ 

(1) The normal minimum light sense 
and form sense vary, but together they 
afford a fairly satisfactory measure of 
individual ability to see in .the dark. 

(2) Cases of defective night vision have 
poor minimum form-sense. (3) Meas- 
urement of minimum light-sense after 
three minutes dark adaptation does not 
appear to be of any diagnostic signifi- 
cance. (4) Measurement of minimum 
■form-sense after thirty minutes dark , 
adaptation also appears not to be diag- 
nostically useful. There are indications 
that poor minimum light-sense is as- " 
sociated with organic disturbance and 
good minimum light-sense with func- 
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tional disturbance, as the cause of de- 
fective night vision. (5) Dark adaptom- 
eters which measure only the minimum 
form-sense have limited usefulness be- 
cause such instruments give no help 
in distinguishing between physiogenic 
and psychogenic defective night vision, 
and certainly this differential diagnosis 
is one of the chief problems of oculists 
investigating defective night vision in^ 
large groups of people. (3 figures, 3 
tables.) 

Edna M. Reynolds. 

Nicholls, J. V. V. Ophthalmology in 
the R.C.A.F. Canadian Med. Assoc. 
Jour., 1944, V. 50, April, pp. 335-338. 

Early in the war the “Projecto- 
Charp’ - was adopted for measuring 
visual acuity instead of the Snellen 
charts. The Maddox rod replaced the 
red and green box, a color-vision test 
was adapted from the American Opti- 
cal Company’s color charts by elimi- 
nating the less useful plates, and a new 
color-lantern test is in process of con- 
struction. An improved spectacle frame 
is furnished air crews, correcting lenses 
being in surface-hardened glass. Sev- 
eral new instruments are being made 
in Canada, modelled largel}"- after Brit- 
ish instruments. Their details are not 
mentioned. A small number of patients 
are benefited by orthoptic training. 
Night vision is tested with a rotating 
hexagon, using female ophthalmic as- 
sistance which also helps in orthoptic 
and secretarial work. The organization 
of the ophthalmic division of the 
R.C.A.F. is described in some detail. 
The large unit consists of an experi- 
enced ophthalmologist, two to three 
medical officers under instruction, and 
three to four female ophthalmic assist- 
ants. The small units consist of one 
ophthalmologist and one female assist- 
ant. "Where necessary, an optometrist 


refracts under supervision of the oph- 
thalmologist in charge. 

Charles A. Bahn. 

Paulo, A., Jr. Orbital emphysema as 
means of radiologic contrast. Rev. Bra- 
sileira de Oft., 1943, v. 2, Dec., pp. 85- 
92. (See Section 13, Eyeball and orbit.) 

Raaf, John. The perimetric diagnosis 
of intracranial tumors. Trans. Pacific 
Coast Oto-Ophth. Soc., 1942, v. 27, pp. 
131-144. 

The author stresses the importance 
of field-taking, not only by ophthal- 
mologists but by neurologists, in diag- 
nosing intracranial lesions whenever 
the patients are mentally and physi- 
cally able to cooperate, which is in 
about two thirds of all patients. He 
notes that none of the fibers of the 
visual pathways lie in the frontal lobe ; 
and hence that frontal-lobe tumors do 
not usually produce visual-field de- 
fects. This thorough paper is valuable 
for review of the anatomy of the visual 
pathways and its study of the field de- 
fects produced by intracranial tumors. 

Lawrence G. Dunlap. 

Sloane, A. E., and Gallagher, J.- R. 
A practical ophthalmic test which fur- 
nishes quantitative data. Arch, of 
Ophth., 1944, V. 31, March, pp. 217-222. 

The testing of vision as part of an 
annual medical examination of adoles- 
cents is an important procedure, and 
in the ideal situation would most effec- 
tively be carried out by a qualified oph- 
thalmologist. Since such highly quali- 
fied personnel is seldom available, one 
must usually rely on a device designed 
to screen out persons who would bene- 
fit by a more thorough examination. 
For such purposes the Massachusetts 
vision test has proved adequate. How- 
ever, there is a need, under certain con- 
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clitions, for a visual test which fur- 
nishes quantitative data for purposes 
of classification and yet can be effec- 
tively administered by a technician. 

In the present report a modification 
of the Massachusetts vision test is de- 
scribed. The authors’ experience with 
it in testing 797 adolescents is dis- 
cussed, and its efficiency and the re- 
sults obtained are evaluated in detail. 

The Massachusetts vision test is di- 
vided into three parts: first, a test for 
visual acuity ; next, a test for the detec- 
tion of latent hypermetropia of a sub- 
stantial degree ; last, a test of binocular 
•balance. The authors’ technique differs 
from the Massachusetts vision test in 
that it provides quantitative measure- 
ments of heterophoria and calls for a 
report on all parts of the test. This 
modification docs not replace the Mas- 
sachusetts vision test in its sphere of 
usefulness as a means of screening out 
children who require further examina- 
tion of the eyes; but it is applicable 
only when quantitative visual data are 
required. (One figure, 2 tables, refer- 
ences.) R. W. Danielson. 

Wescamp Irigoyen, R. The “oph- 
thalmofundiscope” — a simple appara- 
tus for stereoscopic study of the fun- 
dus. Anales Argentines de Oft, 1943, 
V. 4, April-May-June, pp. 63-64. 

The author couples the objective and 
ocular of the corneal microscope to 
, study the fundus. A prism is inserted 
in the ocular to obtain binocular vision, 
and a small automobile-headlamp bulb 
with a linear filament gives the illu- 
rhination. For details of construction 
one should read the original. The 
writer claims a clear view of the eye- 
grounds with his instrument. 

Eugene M-. Blake. 


2 

THERAPEUTICS AND OPERATIONS 

Alvaro, M. E. Sulfonamides in oph- 
thalmology, Rev. Brasileira dc Oft., 
1943, V. 2, Sept., pp. 2-17. 

This is a general review of the effects 
of the sulfonamides, and of complica- 
tions arising from them, as presented 
in the literature. The complications 
mentioned include edema of the eye- 
lids, transitory myopia and other re- 
fractive changes, optic neuritis, iritis, 
edema of the retina, and retinal hemor- 
rhage. Of 36 recorded cases of transi- 
tory myopia, 33 resulted from the use 
of sulfanilamide and three from sulfa- 
pyridine. (Bibliography.) 

W. H. Crisp. 

Bunakov, V. L. Blood transfusion in 
ocular diseases. Viestnik Oft., 1942, 
V. 20, pts, 1-2, p. 47. 

Bunakov did 52 transfusions on thir- 
ty patients. Six cases of optic neuritis 
and eight of scrofulous keratoconjunc- 
tivitis are reported as cured. Of seven 
cases of vitreous opacity caused by 
tuberculous cyclitis, three recovered 
and four were Improved. Transfusion 
was ineffective in one of two cases of 
optic atrophy and in one of panophthal- 
mitis. It had a favorable effect in two 
cases of corneal ulcer, and in one of 
two cases of parenchymatous keratitis. 
Brief case histories illustrate the effect 
of this procedure on the course of vari- 
ous ocular lesions. The experience leads 
the author to the following conclu- 
sions : In many severe ocular diseases 
refractory to orthodox therapy,, a blood 
transfusion may lead to rapid and per- 
manent improvement. It should be used 
widely in scrofulous ocular lesions and 
may be helpful in optic neuritis. Trans- 
fusion is the only procedure (known 
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to the author) which stimulates ab- 
sorption of vitreous opacities. 

- Ray K. Daily. 

Fialho, Abreu. Studies with the sue-, 
tion cup of Werner Herzau. Rev. Bra- 
sileira de Oft., 1943, v. 2, Sept., pp. 
19-27. ' 

This apparatus, consisting, of a rub- 
ber ball attached to a glass tube carry- 
ing, a suction cup at its other end, has 
been used to produce, for therapeutic 
purposes, an edema of the anterior 
segment of the eye. The author’s use 
of the cup in a large number of patients 
produced either negative or indeter- 
minate results. Experiments were made 
as to the effect of the suction cup in 
reducing intraocular pressure in cases 
of glaucoma. Material reductions in 
tension were produced, but in the sec- 
ondary rise of tension following the 
treatment the tension became higher 
than it had been before the treatment 
was applied. The author proposes what 
he calls the suction-cup test for glau- 
coma, to be applied to prodromal cases. 
He states that any eye considered 
normal but which when submitted for 
five minutes to the action of the suction 
cup does not undergo a fall in tension 
at least equal to 50 percent of the origi- 
nal tension must be regarded as pre- 
glaucomatous. This determination is. 
further confirmed if the secondary rise 
of tension, after use of the cup, amounts 
to approximately 10 mm. beyond the 
original tension. (4 graphs, 1 illustra- 
tion.) W. H. Crisp. 

Karninskaja, Z. A., and Tikhomirova, 
P. E. The use of short wave in ophthal- 
mology. Viestnik Oft., 1942, v. 20, 
pts. 1-2, p. '24. 

The authors report briefly on three 
scries of cases treated successfully with 
short waves, after the usual therapeutic 


procedures had proved ineffective. One 
series had postoperative iritis, one had 
traumatic infections, and the third had 
purulent keratitis. The results were 
particularly good in postoperative and 
traumatic iritis, in the pathogenesis of 
which the important factor is trauma- 
tism to the sensory nerves of the iris. 
That' the short waves act on the sen- 
sory nerves is indicated by the fact 
that the relief of pain runs parallel with 
improvement in the objective symp- 
toms. The therapy is of value in puru- 
lent keratitis, on which it probably acts 
by dehydration of the colloids, in addi- 
tion to exerting a thermogenic and 
bactericidal action. In traumatic infec- 
tion, it was ineffective. Ray K.' Daily. 

Khavin, H. O. Blood transfusion in 
traumatic iridocyclitis and other ocular 
diseases. Viestnik Oft., 1942, v. 20, 
pt. 3, p. 31. 

Khavin found blood transfusion of 
value as an adjuvant to the usual thera- 
peutic measures in traumatic and tu- 
berculous iridocyclitis. Six cases are 
reported to illustrate the favorable ef- 
fect of the procedure in the relief of 
pain and absorption of hemorrhage in 
anterior chamber and vitreous. One 
case of severe intractable pannus due 
to trachoma and ' tuberculosis, having 
failed to respond to other forms of 
therapy, improved rapidly after a trans- 
fusion. Ray K. Daily. 

Kronfeld, P. C. Indications for para-^ 
centesis of the anterior chamber. Jour. 
Indiana State Med. Assoc., 1944, v. 37, 
March, pp. 113-116. (See Section 8, 
Glaucoma and ocular tension.) 

Laval, Joseph. Anterior-chamber ir- 
rigation with sulfadiazine. Amer. Jour. 
Ophth,, 1944, V. 27, May, p. 527. 
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McAlcslcr, A. W., and Borlcy, W. E. 
A double-bladed knife for scleral inci- 
sions in shortening of the globe. Amcr. 
Jour. Ophth., 1944, v, 27, June, p. 641. 

Medeiros, Jorge de. Physiotherapy in 
some phases of ophthalmology. Rev. 
Brasilcira de Oft., 1942, v. 1, Dec., pp. 
63-69. 

The author makes rather brief men- 
tion of the following therapeutic meth- 
ods: electrotherapy, ionization, electro- 
coagulation, and fever therapy. 

W. H. Crisp. 

Nano, H. M. New model of blephar- 
ostat. La Semana Med., 1944, v. 51, 
Feb. 24, pp. 374-378. 

The apparatus consists of a rectan- 
gular metallic frame, hinged at the 
middle of each of its long horizontal 
sides, these horizontal sides being 
curved so as to permit of close applica- 
tion across the forehead and the lower 
part of the nose and cheeks, and the 
short vertical sides resting on the 
temples and being secured in place by 
tapes passing around the back of the 
head. An adjustable speculum whose 
blade resembles .that used for raising 
the upper lid of a child can be attached 
to the upper horizontal bar, and an- 
other such short speculum to the lower 
horizontal bar, in such a way as to 
raise the upper and lower the lower lid, 
the. blades of these two arms being the 
only obstacles in the operative field. 
Or the upper lid can be secured .to the 
upper horizontal bar by means of a 
suture. (8 illustrations.) • 

W.H., Crisp., 

Reeves, R. J. X-ray and radium 
therapy in lesions about the eye. North 
Carolina Med. Jour., -1944, v. 5, March, 
pp. 85-87. 


Soft beta rays arc preferred because 
of their limited penetration and lesser 
likelihood of damaging the lens. Irradi- 
ation should be considered in inflam- 
matory external ocular lesions which 
have resisted other therapeutic meas- 
ures. In vernal conjunctivitis, a 50- 
pcrccnt erythema dose is used. One 
treatment may afford relief, but usu- 
ally complete control is obtained only 
by'- numerous treatments 'at two-week 
intervals. In blepharitis and eczema of 
the lids, 4 to 5 weekly treatments of 
100 to 150r are given. If not cured, an- 
other scries may be given after a one- 
month interval. Recent corneal scars 
are more successfully’^ treated by irra- 
diation. Old scars should be treated, for 
one year or more with small irradiation, 
dosage one to two months apart. In 
tuberculous disease of the cornea, 
sclera, and iris, small doses over a two- 
year period are advised. Epitheliomas 
of the cornea are frequently radiosen- 
sitive. If the lesion is large, enucleation 
is preferable, with subsequent radium 
or X-ray therapy. Epithelioma of the 
lids, if more than a few millimeters in 
size, should be treated with beta radium 
or soft X ray. Failures are frequently 
due to insufficient treatment. Lympho- 
ma and angioma in and about the 
orbit should be treated by irradiation. 
For retinoblastomas enucleation is the 
method of choice. Charles A. Bahn. 

Shereshevskaja, L., I. Short'-wave 
therapy in inflammatory diseases of the 
eye and its adnexa. Viestnik Oft., 
19,42, V. 20,. pt. 3, p. 53. 

Conclusions are drawn from a lab- - 
oratory study on rabbits, and from 
clinical data. Short waves are safe in 
oligothermic doses. Intensive irradia- 
tion can produce immediate damage to 
the cornea. There is no late injury such 
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as 'may develop following X-ray irra- 
diation. Short-wave therapy is no pana- 
cea for any disease. It does however 
shorten and alleviate the course of the 
disease in corneal ulcers, corneal infil- 
tration, and postoperative iritis. On 
rabbits a change in the caliber of the 
blood vessels following irradiation was 
riot demonstrable. In four out of twen- 
ty patients the vessels dilated in two to 
three minutes after the beginning of 
the treatment, and contracted again 
immediately after the treatment 
stopped. In serpiginous ulcer this treat- 
ment did not arrest the progress of the 
ulcer; but when the ailment reached 
its acme short waves hastened healing. 
In superficial ulcers and corneal infil- 
trates the effect of short-wave therapy 
was very gratifying from the subjective 
''and objective standpoints. The .anal- 
gesic effect was pronounced in all cases. 
Postoperative infections were not ar- 
rested by this treatment, but it relieved 
the pain of postoperative iridocyclitis 
and it hastened recovery in iritis. In 
phlegmon of the lacrimal sac it was ef- 
fective only if used very early. In in- 
fections of the lid and styes it over- 
came the process very rapidly. 

Ray K. Daily. 

Thygeson, Phillips. Sulfonamide 
compounds in treatment of ocular in- 
fections. Connecticut State Med. Jour., 
1943, v. 7, Nov., p. 746. 

Pertinent literature on the use of the 
sulfonamide drugs in ophthalmology 
is anal3"zed in the light of the Avriter’s 
personal experience rvith chemother- 
ap\'. Most of the details given in this 
paper will be found in papers previ- 
ously abstracted in this Journal (1943, 
V. 26, p. 1233; and 1944, v. 27, p. 197). 

Theodore M. Shapira. 


3 

PHYSIOLOGIC OPTICS, REFRACTION, 
AND COLOR VISION 

Batson, O. V., and Carpentier, V. E. 
Stereoscopic depth perception. Amer. 
Jour. Roentgenology and Radium 
Therapy, 1944, v. 51, Feb., pp. 202-204. 

Physicians with little or no depth 
perception can obtain only slight bene- 
fit from stereoroentgenograms. Sixteen 
phj’-sicians entering the study of roent- 
genology Avere examined by the au- 
thors as to Ausion, refraction, stereo- 
scopic vision, and fusion. Ten had ac- 
ceptable depth perception (70 percent 
on stereometric cards). Three more 
had normal oculomotor and ocular 
function, but Avere apparently stereo- 
scopically inert : a short practice period 
brought them to normal. Of the re- 
maining three, one required ten days 
and one six months to become stereo- 
scopically acceptable. The remaining 
physician had not acquired stereoscopic 
efficiency when this contribution Avas 
Avritten. Roentgenologists should be 
examined stereoscopicallj'-, and should 
be given training if it is needed. 

Charles A. Bahn. 

Belmonte Gonzalez, N. The residual 
astigmatism in the different ametro- 
pias. Arch, de la Soc. Oft. Hisp.-Amer., 
1943, V. 2, Jan.-Feb., pp. 56-61. 

Residual astigmatism is defined as 
the difference betAv^een the corneal as- 
tigmatism as determined by the oph- 
thalmometer and the astigmatism re- 
A'^ealed by subjective refraction. It is 
lenticular and is perhaps caused by 
tilting of the lens in respect to the 
A’isual axis of the eye. The author fol- 
loAA^s the biastigmatic method of re- 
fraction as practiced by Marquez. 

J. Wesley McKinney. 
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Biiostozky, E. M., Hina, S, A., and 
Mikhailov, PI. I\I. The effect of diet on 
light sensitivity. Vieslnik Oft, 1942, 
V. 20, pts, 1-2, p. 52. 

In a laborators^ investigation on the 
effect of various diets on light sensi- 
tivity the following conclinsions were 
arrived at: Qualitative changes in diet 
react on light scn.sitivity. It is reduced 
on a n7eat-and-dair3'--products diet, and 
to a lesser degree on a vegetable diet 
Light sensitivity begins to fall on the 
second day after changing from a nor- 
mal meat milk and vegetable diet to a 
meat and milk diet; on the fifth day it 
falls to 55 percent of normal. Upon re- 
turn to a balanced diet it remains low 
for two days and reaches normal three 
days later. A vegetable diet also leads 
to reduced light sensitivity, but the re- 
duction is less marked and normal is 
reached on the third daj’’ after restora- 
tion of a balanced diet. For integrity 
of night vision it is essential to watch 
the diet, which should contain fresh 
A’-egetables along with meat and milk 
products. Ray K. Daily. 

Copps, L. A. Vision in anisometro- 
pia. Amer. Jour. Ophth., 1944, v. 27, 
June, pp. 641-644. (References.) 

Crozier, W. J., and Wolf, E. Flicker 
response contours for the sparrow, and 
the theory of the avian pecten. Jour. 
Gen. Physiology, 1944, v. 27, March, p. 
315. (See Section 19, Anatomy, ewbry- 
ology, and comparative ophthalmolo- 
gy-) 

Crozier, W. J., and Wolf, E. Theory 
and measurement of visual - mecha- 
nisms. 10. Modifications of the flicker- 
response contour, and the significance 
of the avian pecten. Jour. Gen. Physi- 
ology, 1944, V, 27, March, p, 287. (See 


.Section 19, Anatomy, embryology, and 
comparative 0 {)hthaJmology.) 

Girling, W. N. M. Plastic, molded 
contact lenses. Northwest Med., 1944, 
V. 43, Jan,, p, 17. 

Among the advantages of pla.stic 
molded contact lenses over the older 
glass-molded lenses arc the facts that 
the plastic is not afifcctcd by the tears, 
that it can he trimmed or tightened, 
and that it is rclativcl,v indestructible. 
The contact lens has found a field of 
irscfulncss in high myopes, h 3 'pcropes, 
and astigmntics as rvell as in cases of 
corneal scarring, keratoconus, aphakia, 
and lagophthalmos. 

' After making castings of the ante- 
rior segment of the globe, with moldite, 
the author makes conjunctival cultures 
and determines the pH of the tears. H 
alkaline, as is the case with staph^do- 
coccus or streptococcus infections, the 
conjunctivas are treated with a sul- 
fonamide preparation until the pH is 
or near 7.4. The buffered lens solution 
is prescribed at a PH of 7.4. The author 
checks the fit of the finished lens by 
adding fluorescein to the lens solution 
and examining' for areas of possible 
contact with the cornea, using a strob- 
lite lamp and the slitlamp. 

Benjamin Milder. 

Kazdan, L. The use of a contact lens 
to improve vision in a seriously injured 
eye. The Canadian Med.. Assoc, Jour., 
1944, v. 50, Feb., p. 157. 

This article may be of interest in re- 
lation to similar cases resulting from 
war or from accidents generally. A 
male patient aged 32 years, first seen 
in 1939, had suffered the loss of his left 
eye and the right eye had traumatic 
aniridia and secondary cataract follow- 
ing limbal rupture, sustained i.n a 
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Street-car accident in 1931. The patient 
was wearing a small + 10.00 lens fixed 
. behind a pinhole disc in the right hsli 
of his eyeglass frame. The vision was 
20/50, the field very narrow, and get- 
ting a6out was difficult. The author 
performed a needling and made a cast 
of the conjunctival sac. A contact lens 
with a +10.00 correction was made 
and was painted black except for a 
central pupillary area. With this the 
patient obtained ‘TOO percent normal” 
vision and a field which enabled him 
to return to his normal pursuits even 
to the extent of driving his car. 

F. M. Crage. 

Lijo Pavia, J. Myopia gravis. Pig- 
mentation, hemorrhages, and sequelae. 
Rev. Oto-Neuro-Oft., 1943, v. 18, Jan.- 
Feb., pp. 15-25. 

After experimental work begun in 
1939, in cases of high myopia with 
fundus pathology, the author claims 
some beneficial results following ^ad- 
ministration of vitamin K and syn- 
thetic sex hormones. A menopausal 
individual, a high myope with severe 
chorioretinal atrophy, papillary exca- 
vation, and macular pigmentation, had 
a subjective visual improvement of the 
left eye from 1/25 to 1/S, and of the 
right eye from counting fingers at 0.4 
meter to 1/50 (corrected). There was, 
too, a satisfactory improvement in the 
fundus picture after the administration 
of both ovarian and testicular hor- 
mones. In another high myope with 
severe chorioretinal changes including 
hemorrhages in the retina synthetic 
vitamin K apparently caused disap- 
pearance of the hemorrhagic areas, but 
visual acuity did not improve. The au- 
thor has embellished his paper with 
excellent black-and-white and color 
rctinographs, pictured singly and in 
panorama. , Edward Saskin. 


McFarling, A. C. The clinical im- 
portance of refractive errors. Jour. Ok- 
lahoma State Med Assoc., 1944, v. 37, 
March, p. 96. 

A ten-year-old boy was examined 
for a few seconds with an ophthalmo- 
scope. Following the examination the 
boy became pale, soon his face muscles 
were twitching, then he vomited, and 
finally he fell into a general convulsion. 
Atropine examination revealed a com- 
pound astigmatic error of refraction. 
The author believes that the peculiar 
behavior of the child was due to eye- 
strain. If an irritation is greater in in- 
tensity than the minimum required for 
sensation in the particular nerve cell, 
then it may radiate and superimpose 
itself on adjacent neurons. The nuclei 
of the nerves of the ocular muscles, of 
the facial nerve, and of the vagus lie 
beneath the aqueduct of Sylvius on the 
floor of the fourth ventricle. A constant 
irritation like eyestrain will radiate to 
adjacent nuclei and may thus be instru- 
mental in producing such gastric symp- 
toms as were encountered in this case, 
and when such excitation spreads over 
a large part of the brain it may result 
in a convulsion. R. Grunfeld. 

Noyes, J. R. Two unusual symptoms 
of eye strain. Laryngoscope, 1942, v. 52, 
May, p. 376. 

A middle-aged woman with deafness 
and an annoying tinnitus was com- 
pletely relieved of her “head noises” on 
correction of a hyperopic-presbyopic 
refractive error. Proof of the relation- 
ship was established by recurrence of 
tinnitus, first on omitting the glasses 
for a few days and second upon control 
of later relapse by increasing her pres- 
byopic addition. Several such cases 
have since been seen by the author. 

Globus hystericus is another symp- 
tom which in the absence of abnormal 
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food and air-passage findings may re- 
spond to correction of refractive errors. 
Two cases arc quoted, each in an indi- 
vidual with high-strung nervous sys- 
tem. Both were relieved by adequate 
lenses. Symptoms recurred later with 
increasing loss of accommodation, but 
responded to increased presbyopic cor- 
rection. Owen C. Dickson. 

Pimentel, P. C. Influence of the ame- 
tropias upon character. Rev. Brasilcira 
dc Oft., 1943, V. 1, March, pp. 141-147. 

As general tendencies in the myope, 
the author emphasizes the tendency 
toward reading and toward manual 
work, memory of what is read, prefer- 
ence for interiors, concentrated atten- 
tion, intro.version, timidity, tendency 
to analysis and deduction, paucity of 
friends. In hyperopes he finds tendency 
toward sports, memory for what is 
heard, preference for life in the open 
air, tendency toward inattention, ex- 
pansivcncss, tendency to inductive 
reasoning, and abundance of friends. 
These tendencies, however, are modi- 
fied by the number of children in a 
family, the general tendency in myopia 
being corrected by growing up side by 
side with brothers and sisters ; whereas 
a hyperope who is the only child and 
is privately educated tends toward the 
faults of character more usually attrib- 
^uted to the myope. The basic tendency 
of a refractive error is also modified by 
early correction with glasses, the cor- 
rected myope becoming less introver- 
sive, while the corrected hyperope (and 
also sometimes the myope) may be af- 
fected by the criticism which the 


nonrcfractive in origin. Amer. Jour. 
Ophth., 1944, v. 27, May, pp. 520-523. 

Sloanc, A. E. Refraction clinic. 
Amcr. Jour. Ophth., 1944, v. 27, May,, 
pp. 529-531. 

Sloanc, A. E., and Gallagher, J. R. 
A practical ophthalmic test which fur- 
nishes quantitative data. Arch, of 
Ophth., 1944, V. 31, March, pp. 217-222. 
(Sec Section 1, General methods of 
diagnosis.) 

Sugar, H. S. Suppression amblyopia. 
Amer. Jour. Ophth., 1944, v. 27, May, 
pp. 469-476. (4 tables, references.) 

4 

OCULAR MOVEMENTS 

Barkwill, B. G. A review of diag- 
nosis and treatment of 500 orthoptic 
cases. Trans. Pacific Coast Oto-Ophtli. 
Soc., 1942, w. 27, pp. 124-130. 

The author believes in cutting hy^ 
perojiic corrections one quarter per 
diopter and myojiic corrections only a 
total of one quarter of a diopter. For’ 
orthoptic training he uses a synopto- 
phore, a telebinocular, and prisms. In 
prescriptions he uses no lateral prisms 
and only two thirds of the average 
near or distance A'^ertical imbalance 
over one degree and up to six or eight 
degrees. In amblyopia exanopsia up to 
the age of 12 3 '^ears he bandages the 
good eye five days per week constantly 
for 6 to 36 months. In discussion it was 
brought out that orthoptists rather 
than oculists were doing most of the 


glasses provoke among his compan- 
ions and by the possibility of a changed 
relationship to sports. W. H. Crisp. 

Pino, R. H., and Hultin, G. L. Treat- 
ment of asthenopia nonpatholpgic and 


muscle-training work. A Nav}'’ com- 
mander stressed the fact that after 
orthoptic training ceased, the eyes 
slipped back to their original behavior, 
especially under conditions of anox 
emia and fatigue, and he asked those ^ 
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present not to give orthoptic training 
just for . teniporary relief. Another dis- 
cusser differentiated between orthop- 
tic training used in cases of muscle im- 
balance and that used in training 
squint cases. Lawrence G. Dunlap. 

Barnard, R. I., and Scholz, R. O. - 
, Ophthalmoplegia and retinal degenera- 
tion. Amer. Jour. Ophth., 1944, v. 27, 
June, pp; 621-624. (References.) 

■ Fagin, I. D., Pagel, R. W., and Sand, 
H. H. Exophthalmic ophthalmoplegia. 
Amer. Jourf Ophth., 1944, v. 27, May, 
pp. .504-514. (4 illustrations.) 

Irvine, R. S. Increasing the action of 
a paretic inferior oblique by means of 
the O’Conner cinch shortening. Amer. 
Jour. Ophth., 1944, v. 27, June, pp. 644- 
645. 

Lancaster, W. B. Duties and train- 
ing of an orthoptic technician. Amer. 
Jour. Ophth., 1944, v. 27, May, pp. 515- 
519. 

Ochaporski, S. V. Etiology of motor 
paralysis of the eye, Viestnik Oft., 
1942, v. 20, pt. 3, p. 3. 

'This is a review of the material of 
the Kuban Eye Hospital for the last 
thirty years. Among 296,000 ambula- 
torj'" patients there were 997 cases of 
paral 3 "sis, divided as follows : paralysis 
of the facial, 295 cases; of the" sixth 
nerve, 282; of the third nerve, 252; of 
the fourth nerve, 11; of the cervical 
'sx'mpathetic, 2; total ophthalmoplegia, 
60; internal ophthalmoplegia, 90; pa- 
ralysis of accommodation caused by 
diphtheria, 11 ; and from other etiology, 
4. 

In 66 of the 295 cases of facial paralj’’- 
sis, the disease began in childhood. 
Because^ of occupational exposure to 
colds it is more frequent in men. Of 23 


patients who had a lagophthalmos kera- 
titis, in two there was also paralysis 
of the trigeminal; most of these cases 
were in old people with long-standing 
paralysis. Three were in children, in- 
cluding a six-month-old infant with 
congenital paralysis, a seven-year-old 
child in whom the paralysis followed 
measles, and an 11-year-oId boy with 
traumatic paralysis. The etiology of the 
facial paralysis is tabulated as fol- 
lows: diseases of childhood, 25 cases; 
infections in adults, grippe and so on, 
17 ; syphilis, 19 ; brain lesions, 7 ; ar- 
teriosclerosis, 19; trauma to the head 
or face, 24; disease of the ear, 16; 
operations on the ear, 22; operations 
on the parotid, 9 ; colds, 27 ; unknown 
etiology% 110. 

The etiology of 282 cases of paralysis 
of the sixth nerA’-e was: syphilis, 124; 
diseases of the brain, 39; cranial 
trauma, 20; infectious diseases, 19; 
spinal puncture, 21 ; congenital, 2 ; tu- 
berculosis, 2 ; sinusitis, 1 ; unknown, 49. 
The frequency of sixth-ner\m paraly^sis 
following spinal anesthesia led Russian 
surgeons and g}mecologists to abandon 
this form of anesthesia. 

The etiology of 243 cases of isolated 
paralysis of the oculomotor was : syphi- 
lis, 134; nonluetic diseases of the cen- 
tral nervous system, 33 ; cranial trauma, 
20; infectious disease, 14; spinal punc- 
ture, 2; congenital, 3; paranasal sinu-- 
sitis, 1 ; ptomaine poisoning, 1 ; un- 
known, 29. In 17 cases there was an 
isolated paralysis of the internal rectus. 
In cases of oculomotor paraly’^sis there 
were also frequently other symptoms 
of disease of the central nervous sys- 
tem. 

Of the 11 cases of trochlear paralysis, 
3 Avere due to brain lues, 2 to operations 
on the frontal sinus, 1 to traumatism, 
and in the others the etiology was not 
determined. 
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Of 60 cases of total oplillialmoplcgia, 
40 were luetic, 8 traumatic, 3 caused 
by nonluetic diseases of the central 
nervous system, 5 by diseases of child- 
hood, one postoperative. 

The cases of internal ojdithalmo- 
plegia were all in patients over 16 years 
of age. Syphilis was the cause in 78 
cases, fish ])oisoning in 2, encephalitis 
in 1, and in 9 the etiology was not 
learned. 

Unidentified .syphilis may have been 
the cause of some cases classified as 
of unknown etiology. In the syphilitic 
cases it was not always possible to de- 
termine the status of the disease, or to 
make differential diagnosis between 
tabes and neurosyphilis. Paralysis of 
the third, fourth, and sixth nerves was 
met but rarely in a large material of 
acute encephalitis, while paralysis of 
gaze was frequent. No case of multiple 
sclerosis was found in this material. In 
one case paralysis of. the oculomotor 
was the first symptom of a tumor of 
the nasal sinuses. Ray K. Dailjc 

Reinhardt, P. H. Correction of exter- 
nal rectus paralysis .with contracture 
of the opposing internus. Amcr. Jour. 
Ophth., 1944, V. 27, June, pp. 636-640. 

5 

CONJUNCTIVA 

Campos, Evaldo. More concerning 
submucous resection of pterygium. 
Rev. Brasileira de Oft., 1943, y. 2, Sept., 
pp. 29-36. 

Reference is made to recommenda- 
tion of this technique by Edilberto 
Campos, ten years or so ago. The 

■ author, and other Brazilian ophthal- 
mologists, appear to have experienced 
many recurrences after operation upon 

■ pterygium by the McReynolds, method. 
The author’s description is unfortu- 
nately not supported by illustrations. 


Apparcnlly,. after separating the head 
of the ]>lerygium, he makes traction on 
this ])art in the direction of the center 
of the cornea, cuts across the neck of 
tile jiterygium cautiously so as to di- 
vide only the epithelial layer and then 
with scissors dissects away the sub- 
mucous structures toward the caruncle 
and upward and downward. He uses 
no suture. (References.) 

W. H. Crisp. 

Dosorova, H. I. Pterygium operation 
with transplantation of mucous mem- 
brane from the lip. Vicstnik Oft., 
1942, V. 20, pts. 1-2, p. 59. 

The author’s technique consists in 
excision of the pter^'gium, and cover- 
ing the exposed surface with a flap of 
mucous membrane excised from the 
lip; sutures are used only occasionally, 
because the flap adheres well without 
them. In 134 cases there was no recur- 
rence. Dosorova claims that this pro^ 
cedure has in addition a favorable ef- 
fect on associated conjunctivitis. , 

Ray K. Daily. 

McKee, S. H. Certain virus diseases 
of the eye. Canadian Med. Assoc. Jour., 
1944, V. SO, March, p. 261. 

Viruses are defined as filter-passing, 
particulate matter, probabl)’" endowed 
with life, but obligate parasites having 
definite affinity for specific -living tissue 
cells. The virus diseases listed as of in- 
terest in ophthalmolog}*- are vaccinia, 
herpes simplex, herpes zoster, varicella, 
lymphogranuloma venereum, tracho- 
ma, inclusion conjunctivitis, and the 
recently described epidemic keratocon- 
junctivitis; 

Intracellular inclusion bodies, either 
cytoplasmic or intranuclear or both, 
are fairly characteristic of virus infec- 
tion. Considerable difference of opinion 
has arisen regarding the interpretation 
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o{ ^vhat ihc cUfTcrcnt parts of the Inclu- 
sion body actually mean. It is felt that 
the elementary body in its progress in 
division swells to form the initial body. 
This corresponds to young and old 
forms. 

The virus etiology of trachoma and 
inclusion conjunctivitis has been es- 
tablished by proof of the transmissi- 
bility of the disease through the ele- 
mentary' bodies. Stainitig reactions and 
relative sizes of the elementary bodies 
of epidemic keratoconjunctivitis, vac- 
cinia, fowl-pox, psittacosis, and tracho- 
ma arc almost identical. 

Owen C. Dickson. 

MacManus, Adeline. Survey of case 
notes of phlyctenular ophthalmia. Irish 
Jour. Med. Science, 1943, Nov., pp. Gli- 
bly 

The writer made an investigation 
into phlyctenular ophthalmia among all 
patients who attended the Royal Vic- 
toria Eye and Ear Hospital in Dublin 
during the five-year period 1934-1939. 
The disease was found in 721 (1.6 per- 
cent) patients in a total number of 
47,519. As to age incidence 26 percent 
of patients were preschool and 41 per- 
cent of school age, 11 percent adoles- 
cents, and 20 percent adults. The fe- 
male sex was represented in the pro- 
portion of 59 percent. Seasonal inci- 
dence Avas; January to March 24 per- 
cent, April to June 23 percent, July to 
September 31 percent, and October to 
December 21 percent. The affection 
was unilateral in 74 percent, and in 52 
percent of these it occurred in the right 
eye. In 3,5 percent of the cases the 
phlyctens were centrally located in 
both eyes. Regarding exciting causes, 
it was observed that the disease oc- 
curred as a sequel to acute infection in 
15 instances, in 42 cases tonsils and 
adenoids were considered the source 
of infection and were removed, and in 


4 casc.s septic cervical glands were 
j)rc.senl. Trauma as an c.xciling factor 
wa,s mentioned in eight instances, epi- 
scleritis and iritis were present in two 
cases, eight cases were associated with 
blepharitis, and four with trachoma. In 
regard to complication.s, three phlyc- 
tenular ulcers were complicated with 
hypopyon, and in two cases enucleation 
was necessary ns the ulcer perforated. 
As to housing conditions, 31 percent of 
the cases came from slums, 3S percent 
from the middle class, 6 percent from 
a more prosperous class, 2 percent in 
patients living in new flats, and 22 per- 
cent were from country places. The 
writer tabulates the incidence of phlyc- 
tenular ophthalmia in connection with 
the occupation of the fathers of affected 
children and the occupation of adult 
patients. He concludes that unemploy- 
ment or death of the wage earner, and^ 
meager income, as probable cause of 
undernourishment poverty and bad 
housing, are important etiologic factors 
in (he disease. M. Lombardo. 

Morrison, W. H. Primary diphtheria 
of the conjunctiva. Nebraska State 
Med. Jour., 1944, v. 29, Feb., p. 51. 

A seven-month-old girl was brought 
to the author because she had a copious 
discharge of pus from the eyelids. The 
lids were edematous and red, but not 
indurated. The conjunctiva Avas in- 
jected, the cornea clear. Staphylococci 
Avere found in the smear and Avere cul- 
tured from it. Under sulfathiazole 
ointment, the discharge diminished. 
Tavo days later the child vomited. The 
lids Avere coA'ered Avith a gray' trans- 
parent membrane AA'hich could neither 
be Aviped off nor torn aAA'ay', Diphtheria 
bacilli Avere cultured from this pseudo- 
membrane. R. Grunfeld. 

Price, D., and MacManus, A. Report 
on an investigation into phlyctenular 
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ophthalmia. Irish Jour. Med. Science, 
1943, Nov., pp. 603, 610. 

This report on 140 patients examined 
shows that 57 were under 5 years of 
age, 73 between 5 and 15 years, 2 were 
aged 15 and 1 aged 18. Of these 61 (44 
percent) were male. A positive tuber- 
culin reaction was elicited in 138 (98.5 
percent) either by the percutaneous or 
by a secondary intradermal test in 
negative reactors. Active primary tu- 
berculosis was present in 77 cases (55 
percent), and progressive lesions were 
present in 17 (12 percent). The site of 
the primary focus in positive cases was : 
pulmonary, 102; cervical glands, 5; ab- 
domen, 1 ; middle ear, 1 ; and in 29 no 
focus was found. Bone and joints le- 
sions developed subsequently in 7 of 
the pulmonary cases. Of the 138 cases 
72 were found to be sufTering from 
radiologically demonstrable pulmonary 
lesions, the majority being in the pri- 
mary stage. Physical examination 
showed dental defects in 22 percent 
and unhealthy tonsils in 25 percent, 
while among 140 cases 7 subsequently 
developed oseous lesions. In the writers’ 
opinion phlyctenular ophthalmia should 
be approached from the tuberculosis 
angle, the eye lesion being merely an 
incident in the tuberculosis. (Refer- 
ences.) M. Lombardo. 

Rocha, Hilton. Primary conjunctival 
chromomycosis. Ophtalmos, 1943, v. 3, 
no. 2, pp. 205-211. 

The patient, .a 43-year-old merchant, 
was an enthusiastic hunter, a fact 
which the author adduces in relation 
to the statement that chromomycosis 
usually attacks laborers. In each eye, 
there were precipitates on Descerhet’s, 
and the media generally were hazy. 
After failure, of various treatments in- 
cluding desensitization to tuberculin, 
.biomicroscopy showed in , the. bulbar 


conjunctiva of the right eye, close to 
the transitional fold, two small black 
points in size less than the head of a 
pin. Thinking of a parasite, the author 
excised these two nodules with a small 
fragment of conjunctiva. With appro- 
priate staining, the pathologist' found, 
beneath an area of conjunctival atrophy 
from compression, a granuloma, con- 
stituted b}'^ epithelioid cells and giant 
cells of the Langhans type, the central 
area of the granuloma being occupied 
by a colony'’ of brown fungi. Between 
the two granulomas, in the lamina pro- 
pria, was an inflammatory’’ infiltrate, 
consisting of ly^mphocytes, plasmo- 
cytes, and eosinophiles. The patholo- 
gist proposed a diagnosis of conjunc- 
tival chromomyxosis from I-Iormodcn- 
drum Pedrosoi. Two months later, the 
pathologist found myxelial filaments of 
a similar character in pus derived from 
a verrucous dermatitis of the patient’s 
right foot. This is stated to be the first 
case of its kind reported in the- world 
literature. (One clinical photograph, 4 
photomicrographs.) W. H. Crisp. 

Sherman, H., and Feldman, L. Hy- 
persensitiveness of the mucous mem- 
brane. 4. The effect of local reactions 
elicited by specific and nonspecific ex- 
citants upon the ophthalmic mucous 
membrane in allergic and nonallefgic 
individuals. Jour, of Allergy, 1944, v. 
IS, March, p. 77. 

When the conjunctiva - was stimu- 
lated with a nonspecific excitant, his- - 
tamine, and after three to seven days 
was restimulated with a specific sub- 
stance, for instance ragweed, then in 67 
percent of the cases an increased vascu- 
lar response, occurred in the form of 
vascular dilatation. No consistent 
change, in reactivity occurred when 
histamine was used for the initial- ex- 
citation and for restimulation, or when 
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.1 specific stibsluncc was used for the 
initial excitation. R. Grunfcld. 

6 

CORNEA AND SCDERA 

Berezinskaja, D. L Corneal trans- 
plantation in chemical burns of the eye- 
ball. Vicstnik Oft., 1942, v. 20, pts. 
1-2, p. 19. 

This is a detailed report of a labora- 
tor}' study on rabbits. Their eyes were 
burned with lO-pcrccnt sodium hydrox- 
ide or 30-pcrcent sulphuric acid. The 
transplanted material consisted of cor- 
nea of dead rabbits, preserved on ice. 
The transplantations were made at 
various periods subsequent to the in- 
jury. The data show that after chemical 
burns the transplant becomes gradually 
replaced by connective tissue, more 
rapidly after acid then after alkali 
burns. The new connective tissue at 
first surrounds the transplant, then 
penetrates, and finally replaces it. The 
formation of connective tissue is pre- 
ceded by vascularization of the injured 
cornea; the vessels advance from the 
periphery, surround the transplant, 
sometimes invade it. After acid burns 
. the corneal vascularization is more 
abundant and the inflammatory infil- 
trate in the transplant and adjacent 
tissue is more pronounced. This infil- 
trated and partially necrotic tissue is 
gradually replaced by newly formed 
connective tissue. The cornea adjacent 
' to 'the transplant becomes transparent 
several weeks after the transplantation, 
and this effect is attributed to the ac- 
_tion of the transplant on the cloudy 
cornea. The transparency of the cornea 
following alkali burns is better than 
that after acid burns ; the biochemical 
processes initiated by the transplanted 
tissue act better on cornea injured by 
alkali, because alkalies increase corneal 
permeability, while acids coagulate the 


tissue. The data show mucli more fre- 
quent "taking” of the transplant after 
alkali than after acid burns, and more 
severe complications in the eyes where 
the graft failed to take after acid burns. 

Ray K. Daily. 

Chcchik'Kunina, E. A. Keratoplasty 
in serpiginous and purulent comeal ul- 
cers. Vicstnik Oft., 1942, v. 20, pts. 
1-2, p. 30. 

On the basis of laboratory investiga- 
tions on rats and of clinical experience 
in 16 cases, the report on which is tabu- 
lated, the author concludes that kerato- 
plasty as a therapeutic procedure is 
superior to a kcratotomy or a Zonder- 
man trephining. Keratoplasty leads to 
fewer synechias and a higher visual 
acuity. In addition to the favorable ef- 
fect of trephining, keratoplasty .exerts 
a biologic action on the transplant. 
That the tran.splant possesses unusual 
vitality is indicated by the fact that 
placed in an infected area it suffers but 
slight initial infiltration, which rapidly 
clears up, the transplant then taking. 
The biologic effect of the transplant 
manifests itself in rapid resolution of 
the inflammatory process and restora- 
tion of corneal transparency. Pain 
ceases immediately after the operation, 
and the inflammatory process subsides. 
Progressive ulcers are promptl}’- ar- 
rested, and within thc'-next few days 
the cornea becomes clear, the infiltra- 
tion disappears, the surface becomes . 
covered with epithelium, • and the de- 
fect is filled in. The resulting opacity 
is rapidly absorbed. 

Considering the severity of the infec- 
tions, surgical and postoperative com- 
plications are few. The unfavorable 
features of this operation are opacifica- 
tion of the transplant, frequency of an- 
terior synechia, and associated rise in 
intraocular tension. The results of par-- 
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tial keratoplasty were not satisfactory 
in this type of ulcer. Ray K. Daily. 

Gifford, S. R., Puntenney, and 
Bellows, J. Notes on keratoconjunctivi- 
tis sicca. Trans. Amer. Ophth. Soc., 

1943, V. 41, p. 80. (See Amer. Jour. 
Ophth., 1943, V. 26, Dec., p. 1343.) 

Loewenstein, A. Herpes comeae and 
virus infection. Glasgow Med. Jour., 

1944, V. 141, Feb., p. 54. 

The author discusses in general virus 
infection in ophthalmology and corneal 
herpes in particular. In 1911 Grueter 
discovered' the transmissibility of cor- 
neal herpes to rabbit cornea. In 1919 
the author was successful in transmit- 
ting the contents of the labial herpes 
vesicle to the cornea of rabbits. His 
technique was as follows : The blade of 
a Graefe knife Avas dipped into the con- 
tent of a lip vesicle, then two horizon- 
tal, not too superficial, corneal sections 
were made. Forty-eight hours later 
many delicate vesicles were seen with 
the loupe along the superficial inci- 
sions. Under the slitlamp the lesion 
appeared as a grayish-white infiltrate. 
After three days the whole central area 
was covered with a grayish-white infil- 
trate and there was an accompanying 
iritis. The corneal ulcer never appeared 
dendritic in shape. From this rabbit 
herpes a second, third, and fourth series 
of rabbit corneas could be infected. The 
author proved the existence of very 
delicate cocci seen with the May-Griin- 
wald-Giemsa stain, but he could not 
cultivate them. It is now proved that ' 
corneal herpes belongs to the filtrable- 
virus group. 

Only the dendritic form, and not the 
diffuse, patchy, and disciform types of 
herpetic keratitis, creeps along the 
nerve fibers. .But the ever present hy- 
pesthesia cannot be explained other- 


wise than by damage to the nerve fi- 
bers. I'ebrile herpes is dermotropic, 
whereas herpes zoster, is distinctly 
neurotropic. In 15 percent of infected 
rabbit corneas there are seen nervous 
symptoms, excessiA^e salivation, con- 
vulsions, trismus, and paresis of the 
legs, and death occurs Avithin 15 to 18 
days; these effects being explainable 
as due to herpetic encephalitis. Intra- 
cerebral injection of herpes Aurus leads 
directly to encephalitis, Avith all the 
typical symptoms of human lethargic 
encephalitis. There exists a generalized 
A^aricellar zoster Avith obAUOus dermo- 
tropic rather than neurotropic proper- 
ties. One type of ophthalmic herpes 
zoster, herpetic iritis, is clinically re-, 
stricted to mesodermal tissue. 

Soon after the herpes iridis heals 
there remains an extensive vitiligo iri- 
tis, a circumscribed damage to the an- 
terior layer of the iris. Similar Autiligo' 
is found after chickenpox and after 
smallpox, another proof that the A^ariola 
and A^accinia viruses are closely related 
to the herpes virus. Among other virus 
infections are: epidemic punctate 
keratoconjunctivitis, trachoma, inclu- 
sion conjunctivitis, molluscum conta- 
giosum, and lymphogranuloma venere- 
um. These examples suffice to stress 
the importance of virus diseases in - 
ophthalmology. R. Grunfeld. 

McKee, S. H. Certain virus diseases 
of the eye. Canadian Med. Assoc. Jour., 
1944, V. 50, March, p. 261. (See Section, 

5, ConjunctiA''a.) 

MacManus, Adeline. Survey of case 
notes of phlyctenular ophthalmia. Irish ' 
Jour. Med. Science, 1943, Nov., pp- 
611-612. (See Section 5, Conjunctiva.) 

Popov, M. Z. Therapeutic keratoplas- 
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ty in purulent corneal ulcers, Viestnik 
Oft., 1942, V. 20, pts. 1-2, p.-40. 

Popov’s clinical conclusions arc: (1) 
In the majority of cases keratoplasty 
arrests the progress of serpiginous ul- 
cer, relieves pain, photophobia and hy- 
pop 3 '-on, and shortens the period of 
hospitalization. (2) A thin partial 
transplant takes very well. (3) To ob- 
tain a transparent transplant and rapid 
recovery from the inflammatory proc- 
ess, it is neccssar\’ to resect the infil- 
trated segment completel}'. The fact 
that the transplant remains transpar- 
ent or becomes but slightly opaque in- 
dicates that the cells of the transplant 
exert a definite influence on the proc- 
esses of proliferation and regeneration. 
It impedes the development of cicatri- 
cial tissue, which is so abundant in the 
end result of corneal ulcers. (4) There 
is a marked contrast between the ex- 
cellent cosmetic effect (from apparent 
transparency of the transplant) and the 
low visual acuity. This is probably due 
to microscopic changes. (5) Kerato- 
plasty is the most effective therapeutic 
procedure in the treatment of corneal 
ulcers. How to keep the transplant 
transparent is one of the problems j’^et 
to be solved. (6) Incomplete kerato- 
plasty is a safer surgical procedure 
than total keratoplasty, but its visual 
results are poor. Ray K. Daily. 

Price, D., and MacManus, A. Report 
on an investigation into phlyctenular 
ophthalmia. Irish Jour. Med. Science, 
1943, Nov., pp. 603-610. (See Section 
5, Conjunctiva.) 

7 

UVEAL TRACT, SYMPATHETIC 

DISEASE,. AND AQUEOUS HUMOR 

Berlin, C. Behcet’s syndrome with 
involvement of the central nervous sys- 


tem. Arch, Derm, and Syph,, 1944, v. 
49, April, p, 277, 

From 12 cases found in the literature 
and from one of the author’s own, the 
main features clinically of Behcet’s 
syndrome are described as simultane- 
ous or separate attacks of aphthous le- 
sions in the mouth and on the genitalia 
and ocular changes mostly of the char- 
acter of a hypopyon iritis. The attacks 
may or ma}' not begin at the same time, 
the ocular disorder not rarelj’ develop- 
ing several years later. Additional 
symptoms arc: crj'thema-nodosumlike 
lesions (5 cases) ; acneform or papulo- 
pustular eruption (3 cases) ; furuncle- 
like p 3 'oderma (1 case) ; hydrops of the 
knee (1 case) ; and cerebral symptoms 
(2 cases). The predominant age is the 
third decade; men are twice as fre- 
quently affected as women ; the course 
is chronic; prognosis poor, as therap}' 
is of no avcail and no instance of healing 
has been recorded. 

In the author’s reported case, which 
showed the classic signs of the sjm- 
drome with in addition a furunclelike 
pyoderma, death occurred after a cere- 
bral attack and necropsy revealed small 
multiple foci of inflammation and sof- 
tening in the brain. 

Theodore M, Shapira. 

8 

GLAUCOMA. AND OCULAR TENSION 

Fialho, Abreu. Studies with the suc- 
tion cup of Werner Herzau. Rev. Bra- 
sileira de Oft., 1943, v. 2, Sept., pp. 
19-27. (See Section 2, Therapeutics 
and operations.) 

Hardesty, J. F. The use of doryl in 
glaucoma. Amer. Jour. Ophth., 19^, v. 
27, June, pp. 625-628. 

Pokrovsky, A. I. A modification of 
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the Lagrange operation. Vicstnik 
Oft., 1942, V. 20, pis. 1-2, p. 3. 

The steps of the operation as done 
b)'’ Pokrovsk}'’ arc: (1) a conjunctival 
incision 10 mm. above the limbus, and 
dissection of the conjunctival flap to 
the limbus. (2) With a scalpel a scleral 
incision 7 to 8 mm. is outlined at the 
edge of the limbus. (3) The incision is 
extended gradually through the deeper 
layers of tlie sclera. (4) With a small 
cataract knife a semilunar scleral flap 
is outlined, 2.5 mm. above the incision. 
(5) This flap is grasped with forceps 
and dissected obliquely downward to- 
ward the limbus, forming a pocket just 
above the scleral incision. (6) The 
scleral fibers are carcfull}'- cut through 
and the anterior chamber opened. (7) 
The scleral incision is completed with 
scissors. (8) The scleral flap is cut 
away. (9) Iridectomy is performed. 
(10) The conjunctival flap is replaced. 
The merits which the author claims for 
the procedure are protection of the 
ciliary body from injury, and conse- 
quent absence of postoperative syne- 
chia, a flat cicatrix with a thinned 
sclera, and a subconjunctival fistula 
covered with thick conjunctiva. (Illus- 
trations.) Ray K. Daily. 

9 

CRYSTALLINE LENS 

■ Bonfipli, Amelio. Iritracapsular ex- 
traction of cataract with sclerocorneal 
suture. Ophtalmos, 1943, v. 3, no. 2, pp. 
177-186. 

The author gives a clear description 
of his personal technique, with excel- 
lent illustrations. The tear sac is 
washed out with physiologic salt solu- 
tion. Adrenalin solutionis injected sub- 
con junctivally below the lower* limbus, ■ 
to increase dilatation, of the pupil in 
this region and so facilitate grasping 


the lens capsule near the lower equator. 
After fixation of the superior rectus, a 
variation of the Slallard suture is in- 
serted. Starling through the conjunc- 
tiva vertically about 6 mm. above, the 
edge of the loosened flap, the suture is 
inserted in the sclera 4 mm. from the 
limbus, is brought out 2 mm. from the 
limbus, is then carried horizontally 
through the cornea 1 mm. below the 
limbus, forming a tunnel of about 2 
mm. in the cornea, and is finally carried 
upward, parallel with the doVvnward 
arm, through the sclera and out again 
through the conjunctiva. The corneal 
incision is made Avith Graefe knife and 
scissors. The portion of the suture ap- 
plied to the cornea is used to raise the 
corneal flap while the intracapsular 
extraction is performed, the capsule 
forceps being carried as far down as , 
possible between the iris and the lens; 

W. H. Crisp. 

Halbron, Pierre. The physiochemical 
characteristics of the normal and the 
pathologic crystalline lens. Rev. Bra- 
sileira de Oft., 1942, v. 1, March, pp. 
121-139. 

This is in the nature of a thesis, and 
reviews the literature of research with 
regard to the physical and chemical 
properties of the crystalline lens, with 
special reference to the parts played by 
the folloAving factors in producing lens 
pathology: calcium and potassium, 
modification of sugar lipoids (probably 
more the result than the cause of lens 
opacity), hydrolysis of the proteins in 
relation to respiratory disturbances, 
and acid tendencies of the pH- The 
author adds a table of the physiochemi- , 
cal characteristics of the lens, and a 
six-page, .bibliography. • W. H. Crisp. 

Rocha, H., and Cpscarelli. Anterior 
lenticonus.. Ophtalmos, 1943, v. 3, no. 2, 
pp. 219-225. 



ABSTRACTS 


925 


In the ease reported here, the patient 
was a white woman aged thirty years. 
The corneas were regular. In each 
eye there was a perfectly transparent 
lenticonus, the skiascopic measurement 
calling for plus 1.00 sphere at the pe- 
ripherj' and minus 10.00 sphere at the 
center. The base of the lenticonus was 
3 to 4 mm. in diameter. There were 
also a few equatorial opacities of the 
coronary-cataract type and some hla- 
ments of persistent pupillary mem- 
brane between the iris and lens. There 
was no adhesion between the apices 
of the cones and the posterior surface 
of the cornea. Conjectures as to the 
causation are discussed, with brief ref- 
erence to the literature. (3 illustra- 
tions.) W. H. Crisp. 

Salit, P. W. Sugar content of cata- 
ractous human lenses. Amer. Jour. 
Ophth., 1944, V. 27, June, pp. 612-616. 
(3 tables, references.) 

10 

RETINA AND VITREOUS 

Anfinsen, C. B. Distribution of cho- 
linesterase in the bovine retina. Jour. 
Biol. Chemr, 1944, v. 142, Feb., p. 267. 
(See Section 19, Anatomy, embrjmlogy, 
and comparative ophthalmolog 3 ^) 

.Anfinsen, C, B. Distribution of 
diphosphop 5 Tidine nucleotide in the 
bovine retina. Jour. Biol. Chem., 1944, 
V. 152, Feb., p. 279. (See Section 19, 
Anatomy, embryology, and compara- 
tive ophthalmology.) 

• Barnard, R. 1., and Schblz, R. O. 
Ophthalmoplegia and retinal degenera- 
tion. Amer. Jour. Ophth., 1944, v. 27, 
June; pp. 621-624. (References.) 

■ Coscarelli, Ennio, Coats’s retinitis. 


Ophlalmos, 194.3, v. .3, no. 2, pp. 195- 
204. 

After brief preliminary consideration 
of the subject, the author describes in 
detail a .single case. The patient was a 
white boy of 12 years. Diminution of 
vision of the left eye had been noticed 
for a year or more. This eye was 
slightly divergent. The anterior seg- 
ment was normal. The fundus reflex 
had a greenish tinge. The ]>cripapiUary 
retina had a whitish-yellow color, ex- 
cept in the upper outer quadrant where 
it was a gra 3 'ish-grcen. In the upper 
.and lateral rclin.al quadr.ants, yellow 
areas alternated with dark areas which 
at many points were almost black. Alost 
of these areas were in the same plane 
as the normal retina, and were crossed 
by the clearh' visible vessels. In the 
peripherj' of the upper outer quadrant, 
where the fundus had a greenish rosy 
tint, there was a definite cystic eleva- 
tion, of the same color. A similar cj^st, 
but less sharply defined, occurred in 
the upper inner periphery. The vessels 
had a considerably increased caliber 
near the disc, but more or less normal 
caliber in the rest of the fundus. Here 
and there were seen new-formed anas- 
tomotic elevations, the white cords of 
perivasculitis, and minute scattered 
hemorrhages. When the patient looked 
downward, a three-lobed rosy mass be- 
came visible, very prominent, and at- 
tached in the region of the ora serrata. 
This mass protruded toward the in- 
terior of the eye, occupied the whole 
inferior quadrant, and even extended 
into the lateral quadrant. The vessels 
in the upper region were distended, and 
generally bordered by yellowish granu- 
lar bands. The lower region, that of 
the rosy tumefaction, showed vessels 
with new-formed capillaries, small 
hemorrhages, and innumerable small 
dilatations of a sacular or aneurismic 
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character, Tlic vision of this eye was 
limited to counting fingers at about 0.5 
meter. The vision of the right e 3 '’C was 
normal. Both eyes had normal tension 
and normal pupillary reflexes. (One 
color plate, references.) W. H. Crisp. 

Michaclson, I. C. Defective night vi- 
sion among soldiers; dark-adaptation 
results and their use in diagnosis. Brit. 
Jour. Ophth., 1944, v. 28, March, pp. 
140-147. (Sec Section 1, General meth- 
ods of diagnosis.) 

Stephenson, W. V. Efficacy of vaso- 
dilators in fundus disease. Amer. Jour. 
Ophth., 1944, V. 27, June, p. 644. 

11 

OPTIC NERVE AND TOXIC 
AMBLYOPIAS 

Gomes, Brenno. External ophthal- 
moplegia from crotal (snake) poison. 
Ophtalmos, 1943, v. 3, no. 2, pp. 187- 
194. (See Section 16, Injuries.) 

Singh, Amarjit. A case of neuromye- 
litis optica (Devics’ disease). Indian 
Med. Gazette, 1944, v. 79, Jan., p. 24. 

The author gives the history of one 
case of this disease, a variety of acute 
'disseminated encephalomyelitis charac- 
terized by acute onset of paraplegia and 
optic neuritis. There is no known treat- 
ment. In the author’s case, death oc- 
curred within one week. 

W. H. Crisp.. 

• 13 

EYEBALL AND ORBIT 

Ferreira, J. A., and Austregesilo, Jr. 
Syndrome of Claude Bernard Horner. 
Rev. Brasileira de Oft., 1943, v. 2, Sept., 
pp. 39-40. 

A single case is recorded by Ferreira, , 


and is commented upon by Austregesilo 
from the neurological point of view. 
The patient was a white child aged 
nine years. The left eye presented mod- 
erate enophthalmos and partial ptosis 
of the upper lid, and there were also 
heterochromia and anisocoria. As to 
each c 3 'c the visual acuity, twilight vi- 
sion, chromatic sense, and peripheral 
visual field Avere normal. Dilatation of 
the left pupil under cocaine or atropine 
was less than .of the right. The neuro- 
logic examination showed slight facial 
asymmetry (the left side of the face 
being broader than the right), scolio- 
sis, flatfoot, hypotrophy of the muscles 
of the left hand, hypopigmentation of 
the nipples, and spina bifida occulta. 

W. H. Crisp. 

I-Iaik, G. M. Progressive exophthal- 
mos in toxic disease of the thyroid 
gland. Arch, of Surgery, 1944, v.. 48, 
March, p. 214. 

The treatment of exophthalmos 
associated rvith hyperthyroidism, par- 
ticularly of the Amriety AAdiich becomes . 
progressiA’^e after thyroidectomy, has 
hitherto been unsatisfactor3^ Thy- 
roidectomy, far from correcting the 
condition, frequently seems, to aggra- 
vate it. 

Recent studies indicate that the 
cause of exophthalmos in hyperthy- 
roidism is local edema, sometimes 
associated Avith hypertrophy of the 
extraocular muscles. The proposal that 
irradiation be substituted for thy- 
roidectomy is based on the theory that 
with a less abrupt alteration in the 
endocrine balance there is a greater 
chance for more gradual readjustment 
of the optic structures. 

A case of progressive post thy- 
roidectomy exophthalmos is reported 
and is ' analyzed in the light of these 
ncAv concepts. It was unusual because 
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of the extreme youth and tlie race 
(Negro) of the patient. 

Theodore M. Shapira. 

Kendell, A. M., and Krasnov, lil. L. 
Schiiller-Christian disease. Viestnik 
Oft., 1942, V. 20, pt. 3, p. 69. 

The patient, a woman 43 years of 
age, with negative family and personal 
histor}’', developed bilateral exophthal- 
mos and lost her teeth. A few years 
later she began to suffer from extreme 
thirst, and eight years after onset of the 
disease she developed inflammator}" 
symptoms of the left eye with an in- 
creased exophthalmos. X ray showed 
absorption of the bones of the skull, 
and enlargement of the orbit with 
thinning of its walls. The long bones 
were not involved, except for the head 
of the femur, which was deformed and 
flattened. Exophthalmos, diabetes in- 
sipidus, and loss of teeth established the 
- diagnosis of Schuller-Christian disease. 
The patient was treated with injections 
of pituitrin, which relieved her head- 
ache, thirst, and diuresis. The exoph- 
thalmos remained unchanged, but the 
inflammatory phenomena subsided and 
vision improved. Ray K. Daily. 

Magnus, J. A. Orbital cellulitis in a 
baby, caused by acute osteomyelitis of 
.the maxilla. Brit. Jour. Ophth., 1944, 
' V. 28, March, pp. 135-138. 

The literature is reviewed and the 
r differential diagnosis between osteo- 
myelitis of the superior maxilla and 
orbital involvement secondary to acute 
nasal sinusitis is clearly outlined. 

- A case of orbital cellulitis in a child 
of two weeks is presented. There was 
marked edema of the left upper and 
lower eyelids, with chemosis and prop- 
tosis of the eyeball. On the fifth day 
after admission to the hospital, the 
child was . operated upon. A deep inci- 


sion was made through the medial 
part of the left lower lid, down to the 
bone. A large subperiosteal abscess in 
the floor of the orbit was opened and 
a great amount of pus discharged 
through the opening. A suction appara- 
tus was used frequently to clear out 
the discharge from the nose and the 
incision. The proptosis and swelling 
of the lids subsided within the next 
four da 3 rs, and the temperature re- 
turned to normal. The incision in the 
left lid closed except for a small fistula 
through which a sequestrum appeared 
four months after operation. The fistula 
closed after removal of the sequestrum, 
and nine months after the operation 
the scar of the left lower lid was 
scarcely visible and the child was in 
perfect health. (5 photographs, refer- 
ences). Edna M. Reynolds. 

Paulo, A., Jr. Orbital emphysema as 
means of radiologic contrast. Rev.- 
Brasileira de Oft., 1943, v. 2, Dec., pp. 
85-92. 

Four X-ray pictures, a diagram, and 
a photograph of the patient illustrate 
this supplemental means of X-ray 
diagnosis. The patient, a girl of ten 
years, had slowly progressive exoph- 
thalmos on the left side, and a pre- 
liminary series of X-ray pictures had 
failed to give adequate information. 
Orbital emphysema was produced by 
retrobulbar injection of about 7 c.c. of 
air. The exact nature of the (appar- 
ently soft) tumor is not stated. Very 
little absorption of the injected air 
occurred within 24 hours, and, to re- 
lieve the patient’s discomfort, the air 
was released by puncture of the dis- 
tended conjunctival sac. It is suggested 
that the air would be better evacuated 
as soon as the pictures were made. 

W. H. Crisp. 
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Salter, W. T., and Soley, M. H. The 
treatment of Graves’s disease with 
severe exophthalmos.' Med. Clin. North 
Amer., 1944, v, 28, March, p. 484. 

Severe, progressive exophthalmos 
has been noted most after treatment of 
hyperthyroidism. Not infrequently, 
however, this condition may occur 
during the untreated phase of Graves’s 
disease, making necessary such a meas- 
ure as supraorbital decompression be- 
fore thyroidectomy, or irradiation of 
the thyroid. A small group of patients 
with Graves’s disease will show a per- 
sistent and progressive exophthalmos 
even after adequate treatment of thy- 
rotoxicosis. That hyperthyroidism is 
only one factor in some cases of 
Graves’s disease is borne out by the 
finding of a typical Graves syndrome 
with no hyperthyroid element. It is 
also suggested in cases in which the 
hyperthyroidism has been controlled 
but the Graves’s disease persists. 

About -40 percent of patients with 
Graves’s disease will show progression 
of exophthalmos after treatment of 
their hyperthyroidism. In addition to 
the usual findings of measurable exoph- 
thalmos, photophobia, lacrimation, 
conjunctival and scleral and occasional 
lid edema, there may be added diplopia, 
corneal ulceration, papillitis, and occa- 
sional loss of the globe from infection. 

Management of exophthalmos is not 
standardized. One case now reported 
occurred in Graves’s disease without 
hyperthyroidism, which was controlled 
by giving large doses of thyroid. The 
explanation was that thyroid substance 
inhibited a nocuous pituitary sub- 
stance, the excess of which was re- 
sponsible for the exophthalmos. 'In 
the presence of mild exophthalmos and 
hyperthyroidism, irradiation’ of the 
thyroid; in three courses of 900 r at 
6-week intervals, may be used. In the 


presence of severe hyperthyroidism, 
subtotal thyroidectomy is advisable. 
Any untoward eye symptoms should , 
be carefully watched. 

Treatment of the eyes in this condi- 
tion consists of glasses with side 
.shields for protection, prisms for con- 
trollable diplopia, saline C3’^c washes, 
sulfathiazole ointment for ulceration, 
suturing of the lids for cosmetic 
reasons or for corneal protection, and 
measures to control entropion. Gener- 
ally papillitis and secondary optic 
atrophy constitute indications for 
supraorbital decompression. Exoph- 
thalmos preventing closure of the lids 
is also frequently an indication for de- , 
compression. Edema may persist after 
surgery if it has been delayed too long. 

Six to 9 mm. recession of the globe 
after a temporary postoperative in- 
crease in exophthalmos may be ex- 
pected to follow the Naffziger supraor- 
bital-decompression procedure. 

Owen C. Dickson. 

14 

EYELIDS AND LACRIMAL APPARATUS 

Gifford, E. R., Puntenney, I., and 
Bellows, J. Notes on keratoconjunc- 
tivitis sicca. Trans. Amer. Ophth. Soc., 
1943, V. 41, p. 80. (See Amer. Jour. 
Ophth., 1943, V. 26, Dec., p. 1343.)- 

Hazen, H. H. Dermatitis of eyelids. 
Arch. Derm, and Syph., .1944, v. 49, 
April, p. 253. 

Acute or chronic dermatitis of the 
eyelids is com'mon. It may be' dtie^ to 
many causes, the commonest of which 
are seborrheic dermatitis, cosmetics 
applied to the face, and irritants trans-, 
ferred by the hands, of which nail 
polish ranks first. Diagnosis is best 
made by History, from examination of 
the hands and face, from results of 
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patch tests, and from information ob- 
tained by elimination of suspected sub- 
stances, Theodore M. Shapira. 

Kurlov, I. H. A pocket flap for res- 
toration of the lids. Viestnik Oft., 1942, 

V. 20, pts. 1-2, p. 12. 

The operation is performed at two 
sittings. In the interim between the 
two a thin strip of cartilage from the 
ear is implanted into the flap if it is to 
be used for the upper lid. The first op- 
eration consists in preparing a mucocu- 
taneous flap. An incision 2.5 cm. long is 
made verticall}’- downward beginning 
at the outer canthus. The outer lip of 
the incision is undermined to form a 
pocket 2 cm. deep. Two parallel inci- 
sions are made from the ends of the in- 
ner lip of the incision toward the center 
of the face. There is thus outlined a 
. quadrangular flap of skin, attached at 
, one long end. A piece of mucous mem- 
brane from the lip is sutured over the 
skin with the epithelial surfaces op- 
posed. This double flap is then buried 
in the previously prepared pocket and 
held there with sutures. The free end of 
the mucous membrane is turned over 
and sutured to the free end of the cuta- 
neous pocket to form the future inter- 
marginal space. The wound is dressed 
daily and irradiated with a quartz light 
, every other day. 

The second operation is performed 
15 days later, when the mucous mem- 
brane flap has become attached to the 
outer wall of the pocket. The muco- 
cutaneous flap is cut on a pedicle, to 
the desired size and form, and is' 
^ arranged to fill the full thickness defect 
of the lid. The free end of the mucous 
membrane is sutured to the remaining 
conjiinctiva of lid or eyeball, and the 
skin sutures are placed so as to. give 
the flap the contour of the lid. 

. Ray K. Daily. 


Rocha, Hilton. Molluscum contagio- 
sum, Ophtalmo.s, 1943, v. 3, no. 2, pp. 
212-218. 

With some reference to the litera- 
ture, two cases are reported. A white 
girl aged seven years, whose right eye 
for one month had shown congestion, 
photophobia, and tearing, had warty 
elevations, about the size of a grain of 
rice (with depressed yellow centers) 
one at the external canthus, one at the 
outer end of the margin of the upper 
lid, two on the chin, one on the upper 
lip, and a half dozen in the left axilla. 
A diagnosis of molluscum contagiosum 
having been made, the two nodules on 
the e 3 ’^elids were curetted and were 
swabbed with iodine. There was rapid 
healing of a corneal ulcer Avhich had 
existed before excision of the nodules. 
A young white man aged 17 years had 
a' nodule of the same kind in the right 
upper lid next to the eyelashes. A 
sulfonamide was prescribed and the 
nodule excised. Healing occurred 
under this treatment, and so the author 
is somewhat disposed to question his 
diagnosis. (One clinical photograph, 3 
photomicrographs.) W. H. Crisp. 

Tikhomirov. P. E. Diagnosis of 
epiphora, Viestnik Oft., 1942, v. 20, 
- pt. 3, p. 34. , ■ 

This is a detailed discussion of the 
diagnostic procedures for the etiology 
of epiphora, with tabulated data of, the 
author’s own studies in support of his 
conclusions. The objective examination 
consists of the following steps: (1) In- 
spection of the lids with special atten- 
tion to the border of the lower lid and 
conjunctiva, the lacrimal lake, the. 
duncta, and the semilunar fold. (2) The 
adequac}" of the lacrimal canaliculi is 
tested by instillation of 1-percent 
fluorescein or 3-percent collargol. If 
the passages are normal, colored fluid 
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disappears from the conjunctival sac 
in one half to two minutes. If this test 
is negative, the color remains in the 
conjunctival sac a longer time, indicat- 
ing- disturbance in the function of the 
lacrimal canaliculi. The action of the 
canaliculi may be visualized by instill- 
ing one to two drops of collargol and 
immediately illuminating the canaliculi 
with the slitlamp; the drainage 
through the canaliculi can be seen as 
a dark disappearing line. A cotton- 
wound probe is introduced into the 
nose two to three minutes after in- 
stillation of the stain into the con- 
junctival sac. The data show that in 
85 percent of normal cases the fluid 
appears under the inferior turbinate 
mthin 2 to 5 minutes; only in 14.5 
percent of the cases was it delayed for 
6 to 10 minutes. (3) If this test is 
negative and the stain does not appear 
on the probe, the permeability of the 
lacrimal passages is determined by 
probing or irrigation. (4) Stenosis of 
the lacrimal sac is determined by 
irrigation ; and is localized by X rays 
with an opaque medium. (5) The ex- 
amination is completed by examination 
of the nose, and by search for the cause 
of functional epiphora, if no organic 
lesion be found. 

The author’s investigations lead him 
to the following evaluation for the 
canaliculus test; a positive test in one 
half to one minute indicates excellent 
suction by the canaliculi ; positive with- 
in two minutes, good function ; delayed 
to three minutes, impaired function; 
negative for five minutes, complete 
lack of function. The test for the 
presence of colored fluid in the nose is 
interpreted as follows : Positive withia 
three minutes indicates excellent 
permeability of the lacrimal passages; 
after 4 to 6 minutes good permeability ; 
after 7 to 10 minutes, impaired permea- 


bility; after 10 minutes markedly im- 
paired permeability; negative for 30 
minutes, impermeability. A rapidly 
I)ositivc nasal test is an indication of 
normally functioning lacrimal pass- 
ages. 

The most reliable method of demon- 
strating the presence of colored fluid 
in the nose is to pass a cotton wound 
probe under the inferior turbinate. The 
data on Schirmer’s test, applied to 46 
persons, lead the author to conclude 
that it is not a reliable criterion of the 
degree of epiphora. In cases without 
epiphora the presence of pathology in 
the nose had no effect on rapidity of 
lacrimal drainage. Ray K. Daily. 

15 

TUMORS 

Baltin, M. M, Late results of treat- 
ment of carcinoma of the lid with 
Bucky’s border rays. Viestnik Oft., 
1942, V. 20, pt. 3, p. 63. 

This treatment was effective in 35 
cases of carcinoma of the lid, a number 
of which were under observation for 
a five-year period. Good results are 
obtained only in superficial growths. If 
the neoplasm extends into the inter- 
marginal space and the cartilage, the 
immediate result is good but there is 
recurrence usually within a year. In 
six cases, with recurrence the car- 
cinoma extended deeply into the lid. 
The growth which recurred was much 
smaller, so that the subsequent surgi- 
cal procedure was less extensive 
Irradiation with these rays-is indicated 
as a prophylactic measure after surgi- 
cal removal. Treatment with fractional 
doses is better than irradiation rvith 
massive doses. No changes in the lens 
could .be demonstrated in any of the 
cases observed over a five-year period. , 

, Ray K. Daily. 
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Pcrtzcva, V. A., and Levkocva E. F. 
Incidence and forms of lid carcinoma. 
Vicstnik Oft., 1942, v. 20, pts, 1-2, p. 
55. 

A review of the literature and an 
analysis of 114 tumors seen at the 
Helmholtz Institute during a ten-year 
period. Of these 96 were basal-cell 
carcinomata, and 17 were spinocellular 
cancers. One case presented a typical 
picture of adenocarcinoma. In 80.7 
percent of the cases the lower lid and 
inner canthus were involved ; in 19.3 
percent the upper lid and outer can- 
thus. Ray K. Daily. 

Rocha, H., and Tavares, C. L. 
Familial characteristic in retinoblasto- 
mas. Ophtalmos, 1943, v. 3, no. 2, pp. 
169-175. 

A new familial group of cases is re- 
ported by the author. The parents were 
both Portuguese, there was no con- 
sanguinity, and there was no knowl- 
edge of cases of ocular tumor in the 
ascendants and collaterals. Of 11 chil- 
dren five had died, two in consequence 
of retinoblastoma and three from other 
causes. Excluding these three, the 
pertinent facts regarding the other 
eight children are as follows : Two had 
died from retinoblastoma after removal 
of the affected eye. Two, aged re- 
spe'ctively eight and four years, had 
been operated upon for retinoblastoma 
but were still living. Four, aged respec- 
tively 14 years, 11 years, 7 years, and 14 
months, were in sound health. In all 
• the affected cases the tumor was 
unilateral. W. H. Crisp. 


16 

INJURIES 

Arruda, Jonas de. Traumatic fistula 
of the anterior chamber. Rev. Bra- 
sileira de Oft., 1942, v. 1, Dec., pp. 
95-98.' 


A 17'ycar-old worker in a pin factory 
was struck in the right eye with a pin 
which flew from one of the machines 
used in manufacture. The pin did not 
adhere to the eye, and in the absence 
of pain no further attention was paid 
to the incident. Six months later the 
patient consulted the ophthalmologist 
because it had been noticed that this 
eye did not see so well as the other. 
The vision of the right eye was reduced 
to 1/5, while that of tlie left eye was 
normal. Examination of the right e}^ 
showed the pupil normal and active. 
There was a, filtrating subconjunctival 
scar occupying the lower inner sector 
of the bulbar conjunctiva and extending 
to tlie cul-de-sac. The slitlamp showed 
in the corneal epithelium a dystrophic 
lesion of the dendritic type. Through 
the conjunctival ectasia could be seen at 
the five-o’clock position a limbal open- 
ing, dark in color, and through which 
apparently tlje aqueous was escaping. 
There was a funnel-shaped elevation of 
the iris beneath this opening, and adher- 
ing to the limbal scar. The tension of 
this eye was 3 mm., that of the left eye 6 
mm. Incidental changes in corneal re- 
fraction caused distortion of the oph- 
thalmoscopic view of the fundus. The 
surgical intervention employed con- 
sisted of turning back a conjunctival 
flap, releasing the anterior synechia, 
obturation of the minute limbal open- 
ing with a small pedicle flap of epi- 
sclera, and finally suturing of the 
fistular tissue, the suture being made 
to include the sclera. Three weeks later 
the cornea had its normal aspect, the 
dystrophic disturbance having dis- 
appeared, and the corrected vision of ' 
the right eye had risen to 1/2. The 
tension of the affected eye had risen 
to 12 mm., and that of the other eye 
to 16 mm. (References.) 

W. H. Crisp. 
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^ News items should reach the editor by the twelfth of the month 


Deaths 

Dn Edgar S, Bell, Chicago, Illinois, died 
April 17, 1944, aged 75 years. 

Dr. Jacob F. Burkholder, Chicago, Illinois, 
died June 7, 1944, aged 82 years. 

Dr. Justus B. Chaffin, San Angelo, Texas, 
died March 21, 1944, aged 67 years. 

Dr. Andrew Christensen, Chicago, Illinois, 
died April 5, 1944, aged 82 years. 

• Dr. Eugene Dickenshied, Allentown, Penn- 
sylvania, died April 16, 1944, aged 84 years. 

Dr. Robert J. Ferguson, New Haven, Con- 
necticut, died May 15, 1944, aged 72 years. 

Dr. Albert E. Fritze, Chester, Illinois, died 
April 6, 1944, aged 83 years. 

Dr. Carl Hamburger, born in 1870, died in 
May, 1944, in Gland near Geneva, Switzerland. 
His studies in the physiology of nutrition of 
the eye, of problems concerning glaucoma were 
among his most important. His “Theoretical 
and practical notes on glaucoma” were pub- 
lished in this Journal (October, 1930). Doctor 
Hamburger practiced in Berlin from 1898 un- 
til 1939, when he was forced to leave; he 
found refuge in Switzerland. 

Dr. Ralph A. Hatch, Boston, Massachusetts, 
died April 1, 1944, aged 62 years. 

Dr. Harry M. Ivins, Santa Cruz, California, 
died March 21, 1944, aged 65 years. 

Dr. Charles M; Mooney, Columbus, Ohio, 
died March 24, 1944, aged 73 years. 

Dr.^ Hans Paulsen, Chicago, Illinois, died 
April 11, 1944, aged 58 years. 

Dr. Edward H. Porter, Tiffin, Ohio, died 
May 14, 1944, aged 71 years. 

Dr. Albert Thompson, Saint James, Minne- 
sota, died March 10, 1944, aged 71 years. 

Dr. Arthur D. Whiting, Saint Cloud, Minne- 
sota, died March 19, 1944, aged 71 years. 

Miscellaneous 

“ The Leslie Dana Gold Medal, awarded an- 
nually for outstanding achievements in the pre- 
vention of blindness and the conservation of 
virion, will be presented this year to Miss Linda 
Neville of Lexington, Kentucky, it has been^ 
announced, by the National^ Society for the 
Prevention of - Blindness. Miss Neville is the 


founder of the Kentucky Society for tiic Pre- 
vention of Blindness. Selection of the recipient 
of the Leslie Dana Gold* Medal is made by the 
Saint Louis Society for the Blind, through' 
which the medal is offered by Mr. Leslie Dana- 
of Saint Louis. This highly prized token of 
recognition in the field of public health is given 
upon the recommendation of the Association 
for Research in Ophtlialmology. 

Societies 

A joint meeting of the . Reading, * Pennsyl- 
vania, Eye, Ear, Nose, and Tliroat Society and 
the Reading Dental Society was held June 22; 
1944. The speaker was Lb CoL James B. 
Brown, Chief of the Plastic Center of Valley 
Forge General Hospital. His topic was “Mili- 
tary plastic surgery” and his talk was illustrated 
with slides and motion pictures. 

At the recent annual meeting of the Florida' 
Medical Association Dr. Shaler Richardson of 
Jacksonville was chosen president-elect. 

Among the speakers at the meeting of the 
Fifth Councilor District Medical Society held , 
on May 16th in Magnolia, Arkansas, was Dr. 
Wiley R. Buffington, New Orleans, who spoke 
on “Certain ocular manifestations resulting 
from systemic diseases.” 

Personals 

Lt, Col. E, O^G. Kirwan, professor of 
ophthalmology in the Calcutta Medical College, 
retired in May, 1944 and, according to a recent 
communication from a colleague in India, he., 
expects to .proceed to America. His address 
will be: Lt. Col. E. O’G. Kirwan, C.I.E., I.M-.S., 
800 South West Vista Avenue, Portland, Ore- 
gon. 

Dr. Kenneth C. Swan, for the past five years 
connected with the medical department of the 
University of Iowa, has been made Associate 
Professor of Ophthalmology at the University 
of Oregon Medical School, effective July 10, 
1944. . - • 
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CHOLIxX'K ESTERS WITM MYDRIATIC AXD CYCLOI'EECIC ACTlOX^ 

KKXN-r-Tri C. Swa.v. M.D.. and Nokmak G. Whiti;. M.S. 

Io:i-a Cily, lotat 


Before a previous mcctitig of this So- 
ciety, the authors^ reported that the cor- 
neal penetration of drugs was profoundly 
affected by their physical properties. For 
example, the onset and intensity of cor- 
neal anesthesia induced by a group of 
topical anesthetics could be correlated 
with their surface activity. It was con- 
ceived that modifictitions in physical 
properties might likewise intensify or 
even alter the ocular effects of autonomic 
drugs. Choline esters were the first auto- 
nomic drugs so modified." Some of the 
results are reported herein. 

The most characteristic action of pre- 
viously known choline esters is stimula- 
tion of structures innervated by the para- 
sympathetic nervous system ; for example, 
the ocular effects of acetylcholine arc 
miosis and spasm of accommodation rc- 
- suiting from stimulation of the iris 
sphincter and ciliary muscles. Many other 
choline esters have been synthesized, but 
in their preparation emphasis was placed 
on the development of more stable and 
potent compounds than acetylcholine, 
such as carbamylcholinc. The possibility 
of reversing the characteristic action of 
acetylcholine 'did not receive considera- 
tion. Moreover, no attempts were made to 


*From the Department of Opluhatmoloc 
^ollege of Medicine, State University of low 
at 01 a' study being conducted under a gra 

Marklc Founc 
fourteenth scientific ineeti 
j-lie Association for Research in Ophth; 
"lology, at Chicago. June 13, 1944. 


correlalc the pharmacologic action and 
the physical properties of the choline 
esters prior to tliis inve.sligalion. 

The phy.sica! propcrlic.s of organic 
molecules are determined by the charac- 
teristics and interrelationships of their 
comjionent chemical groups. Choline con- 
tains a dominant quaternary ammonium 
group which has a verj' liigh affinity for 
water; consequently, choline and acetyl- 
choline salts (fig. 1) arc hygroscopic and 
relatively' surface inactive. A review of 
the literature revealed no simple choline 
esters in which the highly hydrophilic 
quaternary' ammonium group had been 
counteracted or balanced by addition of a 
large hydrophobic group to the molecule. 
Investigation of this i>ossibilitv necessi- 
tated synthesis of a new compound in 
which the liigbly water-soluble choline 
group was combined Ihrougli an ester 
linkage to a large water-insoluble hydro- 
carbon group. The resultant elongated 
molecules would be expected to orient 
themselves at the surfaces of water solu- 
tions and thereby lower surface tension 
(fig. 2). Such surface-active molecules 
penetrate living cells rapidly, alter ccllu-- 
lar permeability, induce alterations in 
enzy'ine sy’stems, and otherwise profound- 
ly' influence cellular phy'siology'. There- 
fore, conversion of a choline ester from a 
surface-active compound would be ex- 
pected to influence its pharmacologic ac- 
tion. 

Carbamylcholinc (doryl), most potent 
. and stable of previously knowi simple 
933 
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choline esters, was selected for the initial 
conversion to a surface-active compound. 
The hydrophilic NH„ group was replaced 
by a water-insoluble group, di-butylamine' 


tail elsewhere.'’’ The new drug produces 
mydriasis by inhibition of the iris sphinc- 
ter, and also recession of the near point 
of accommodation. Its effects on the intra- 


CH 


CH3- N ■ CK;,- OH CHOLINE 

HYDROPHILIC AMMONIUM GROUP 

CHg- N • cHa - CH^ O • CO -CH^— acetylcholine 

CH 


Fig. 1 (Swan and White). Dominant liygroscopic groups in choline and acetylcholine. 


(fig. 3). The resultant surface-active com- 
pound, di-n-butyl-carbamylcholine chlo- 
ride, was found to have ocular effects the 
reverse of those of carbamylcholine. 
Whereas carbamylcholine produced mio- 
sis and spasm of accommodation, the new 
drug produced mydriasis and cycloplegia. 

The ocular pharmacology of di-n-butyl- 
carbaraylcholine has been reported in de- 


ocular muscles, therefore, simulate ocu- 
lomotor nerve paralysis. Miosis and 
spasm of accommodation induced by 
eserine, pilocarpine, and carbamylcholine 
are effectively antagonized. Di-n-butyl- 
carbamycholine has little effect on the 
extraocular muscles of mammals or on 
the iris muscles of birds- which are of the 
striate type. Likewise, the smooth muscle 



Fig. 2 (Swan and White). Structure and mode of action of surface-active choline esters.. 






CHOLINE ESTERS’ MYDJHATIC ACTION 


of the lid and the iris dilator fibers, both 
innervated by the synipathclic nervous 
system, arc unaffected. 

The exact site of action of the new 
drug has not yet been determined ; how- 
ever, there is evidence that its major ac- 
tion is peripheral ; that is, upon eitlier llie 
neiA'e endings or muscle cells. Retrobul- 
bar injections of di-n-butyl-carbaniyl- 

r' 

CHj • N • Ciij • CHj. • O • C 0 • N H 2 

CH3'a 


atldition of i)vnyl groups is not a <losage 
phenomenon. Even in tbrei^hnld concen- 
trations in the acpieous humor, mydria.Yi.< 
produced by di-n-carbamykbobne is not » 
preceded by miosis. Moreover, di-n-butyl- 
carbamylcholine is not chemically related 
to previously Ivtiown drugs with mydriatic 
and cycloplegic action; for esample. the 
atropine series. Therefore, it must rej>re- 

CARBAN\YLCHOLIN£ 


CH3 * U • CHj2 




Ciiz' O'CO • N 


C4H9 

C4H9 


Dl- n-BUTYL- 
CARBAMYLCHOLINE 


Fig. 3 (Swan and White). Sut»stitulion of a waier-iiisoluhlc amine for the hydrophilic 
NHs group in carbamylciioline (doryl). 


choline result in prompt mydriasis in liv- 
ing cats and rabbits ; however, rclrobuF 
bar injections made immediately after 
cessation of the circulation"*' have little 
effect- on the pupil, although u^tracorncal 
injections still produce some mydriasis. 
Therefore, it is probable that mydriasis 
following retrobulbar injections results 
from the drug being carried to the intra- 
ocular muscles by the ciliary vessels rath- 
er than from action of the drug upon the 
ciliaty nerves and ganglion. 

From these experiments it is evident 
that the new drug has the same general 
site of action as have previously known 
choline esters, but its effects are opposite. 
This reversal of action of carbamylciioline 
by the addition of hydrophobic groups is 
Unprecedented in autonomic pharmacolo- 
gy* Several autonomic drugs, notably 
^Jcotine, produce stimulation in small 
doses, and depression in large, but the 
reversal of action of carbamyl choline by 

Cessation of circulation was determined by 
^ammation -of the retinal and conjunctival 

• Ci>5ciS* 


sent a m-w class of autonomic drugs. 

To determine the mo.st effective mem- 
ber of the new class as well as to correlate 
pharmacologic action with chemical .struc- 
Ivircs atid physical properties, a number 
of compounds closely related to di-n- 
butyl-carbamylcliolinc were .syntlicsized 
b\' the authors. The di-but\'lamine group 
was replaced by other aliphatic amines of 
varying size and affinity for water. .As 
shown in table 1, the surface-active de- 
rivatives were mydriatics and C 3 ’cloplegics 
whereas carbam^’lcholine (dor}'!) and it.s 
surface-inactive derivatives were miotic 
and cyclotonic drugs. The di-propyl-amtne 
derivative was intermediate in surface ac- 
tivity and had little pharmacologic ac- 
tivity. In a second series of new com- 
pounds, aromatic hj'drocarbon groups 
rather than simple carbon chains were 
substituted for the butyl groups. Again 
the surface-active compounds were myd- 
riatics and cycloplegics whereas the sur- 
face inactive compounds were mydriatics 
and cyclotonic drugs (table 2). In both 
series balancing of the hydrophilic quater- 
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nary ammonium group in choline with a 
hydrophobic group of sufficient size to 
effect a marked increase in surface ac- 
tivity seemed essential for mydriatic and 
cycloplegic action. Rather than the addi- 
tion of a specific chemical group, substi- 
tution of any water-insoluble amine for 
•the hydrophilic NTL group in carbamyl- 
choline. (doiyl) seemed effective. 


mate end of the molecule was not altered. 
As shown in table 3, replacing one of the 
methyl groups in di-n-butyl-carbamyl- 
choline by an ethyl group increased both 
surface and pharmacologic activity of the 
compound. This compound, dibutoline, 
proved to be the most effective of the new 
class of drugs. When the metliyl groups 
at the choline end of di-n-butyl-carbamyl- 


TABLE 1 

Chemical structure, surface tension, and pharmacologic action 

OF ALIPHATIC DERIVATIVES OF CARDAMYLCHOLINE 


COMPOUND 

STRUCTURE 

SURFACE 

TENSION 

OF 5% Aqueous Sol 
Dymes per cal*25*C. 

PHARMACOLOGIC 

ACTION 

CHOLINE 

SALT 

ESTER 

LINK 

AMINE AND ITS 
Water Solubility 

CARBAMYLCHOLIHE 

(doryl) 

(ch,),-n-(ch 4 - 

Cl 

o 

0:0 

H 

N* 

H 

' Water \ 
^Soluble } 

til 

> 

P 

0 

< 

— 

tti 

u 

< 

u. 

cx 

tO 

ttj 

> 

P 

< 

1 U 

GC 

_.J 

67 

STRONG 

MIOTIC 

DIMETHYL- 

CARBAMYLCHOUNE 

*■ 

•• 

.CH, 

H. 

CH 3 

^ Water ^ 
Soluble ^ 


64 

MIOTIC 

DIETHYL- 

CARBAMYLCHOLIHE 


- 

CHi'CHs 

^ Water ^ 
Soluble^ 


62 

WEAK 

MIOTIC 

DIPROPYL- 

CARDAMYLCHOUME ; 

- 


.(CH 4 -CH, 

N 

^SuGHTLY^ 
Water 
^Soluble y 


' 

59 

INACTIVE 

DI5UTYL- 

carbamylcholihe 


•• 

(CHd,-CH, ' 

Water ' 
Insoluble 


Surface Active 

41 

STRONG MYD- 
RIATIC AND 
CYCLOPLEGIC 

BUTYL- AMYL- ^ 
CARDAMYLCHOLINE 

•• 

- 

N , ' 

^ Water ] 
^IhsolubleJ 


39 

MYDRIATIC 

AND 

CYCLOPLEGIC 

OIAMYL- 

cardamylcholihe 

* 

1 

- 

N 

f Water ] 

^INSOIUBLE^ 


36 

mydriatic 

AND ■ 
CYCLOPLEGIC 


To study further the apparent relation- 
ship between physical properties and 
pharmacologic action of the choline esters 
a third series of compounds was synthe- 
sized in which surface activity was varied 
by modification made at the choline rather 
than at the carbamate end of the molecule. 
The hydrophilic properties of the quater- 
nary ammonium group were varied while 
the hydrophobic character- of the carba- 


choline were otherwise replaced by ethyl, 
propyl, or butyl groups, surface activity 
and pharmacologic potency were reduced. 
The hydrophilic character of the ammo- 
nium end of the molecule Avas also re- 
duced by substituting di-ethyl and di- 
methyl groups in place of the tri-methyl 
(fig. 4). These tertiary' amines were less 
surface active, and their mydriatic and 
cycloplegic actions weaker than those of 
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TABLE 2 

Chemical .srKacrtrRi; surface activitv, ako pharmacolo?;u: actiox 

OF AROMATIC DERIVATIVES OF CARnAMYECHOElNE 



.STRUCTURE 

SURFACE 

TEM5IOH 

Of 5% Aquious^ 

Dt«5 FIR CM ^*C. 

PHARMACOLOGIC 

ACTIOn 

CHOU ME 
SALT 

ESTER 

LINK 

AfAlNE ARO m 
Water Solubuity 

PIPEPIDIME 

DERIVATIVE 

jHffijjl 

i 

Vch/"'' 

hlOMLY\ 

Water 

^SokuBit; 


w 

> 

u 

< 

*: 

«/ 

< 

ct 

3 

o 

61 

MIOTIC 

PHENYL- 

CAPDAMYLCHOime 


■ 

1 

‘h 

^ Water 
^Soluble j 


60 

MIOTIC 



■ 

"■o ' 

V/atep ’ 

^InSOLODtty 


w 

> 

u 

< i 

< 

ct 

zi 

tn 

i 

MYDPIATIC 

AMO 

CYCLOPUEGIC 

DIBEHZYL- 

CAPBAMYICHOIIHE 

- 

■ 

ch.<3 

f V/ATER ’ 

r 

46 

Satucmco 5<Jt 

(u5S7KAh 3^) 

MYDRIATIC 

AND 

CYCLOPLEGIC 


TABLE 3 

Changes in surface activity and mypratic action resulting from 

, MODIITCATIONS IN THE nUATFJ^NARY AMMONIUM GROUP 


COMPOUND, 

STRUCTURE 

SURFACE 

TENSION 

OF 5 % Aqueous Sol. 
Dymes per cm. 25 ’C. 

COMPARATIVE 
MYDRIATIC 
ACTION (rabbit) 

^Dl-n-BUTYL- 

CARBAMYLCHOLINE 

1 

0 C4H9 

h-(ch4-o-c-h^ 

I C4H9 

40 

+ + -F 

DlMETHYL'ETHYb 

DERIVATIVE 

(dibutolihe) 

CH,, 

CHj- 

C.H/ 


36 

+ + + + 

diethyl-methyl- 
derivative j 

c.Hs; 

CHj 


41 

j + + + 

TRl ethyl- 
derivative 

CzHs- 

c,h/ 


i 

41 

1 

+ 4 - + 

TRI butyl- 
derivative 

C^Ho 

C4H,- 

C4H/ 

•• 

56 

-i- 

DIAAETHYL- 

PROPYL 

derivative 

CH. 

CH,; 

C5H/ 

•• 

43 

+ + 
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the corresponding quaternary compounds. 

Physical properties, particularly sur- 
face activity, seem intimately related to 
the reversal of action of carbamylcholine, 
but other factors influence the potency 
and toxicity of the new class of drugs. 
The most highly surface-active com- 
pounds, the di-amyl derivatives, are less 
potent than the less surface-active di-butyl 


profoundly alter the potency and toxicity 
of the drugs. For example, the surface- 
active betamelhylcholine derivatives re- 
tain mydriatic and cycloplegic action but 
are much less potent than the correspond- 
ing cholines. The surface-active homo- 
choline derivatives, unlike the correspond- 
ing cholines, are highly toxic. Finally, the 
carbamate group seems to contribute to 


CHj 

CH,- 

H 


H 








^ t.* 

d. n o 

I 

C 4 H$ 


C2H5 


H 


:< 








•.*4 • • 9 




Fig. 4 (Swan and White). Surface-active carbamic acid , esters 
of di-methyl and di-ethyl amjno ethyl alcohol. 


series; that is, there appears to be an 
optimum size for the hydrophobic group 
added to carbamylcholine (doryl) for 
maximum mydriatic and cycloplegic ac- 
tion. Also, modifications (fig. 5) which 
do not significantly affect surface tension, 


the potenc}^ of the new class. Surface- 
active esters of * choline such as the palmi- 
tate and the fluorene-9-carboxylate which 
lack the carbamate group have only weak. 
antispasmodic effects on the iris sphinc-- 
ter. The favorable influence of the car-- 


CH, C4H9 

CH, •N-CH;j-CH^ O-CO-N* 

CH/CI ’C+Hg 

DI-n-BUTYL- 

CARBAMYLCHOLIHE CHLORIDE 

CH3 . .C+Hg 

CH3 • N • CH^- CHa CH a-O • CO • N . 

CH^'CI ... C4H9, 

D 1 - n - BUTYL- CARB AMYL- X 

HOMO- 

CHOLINE CHLORIDE 

CH3 CH3 .C4H9 

CH3 •'« • CHy CH ■ 0 - CO • N . 

CHj'ci C4H9 

Dl -n- BUTYL- CARBAMYL- 

BETA-METHYL- 

1 CHOLINE CHLORIDE 


Fig. 5 (Swan and White). Structural modifications in the center of the 
di-n-butyl-carbamyl choline chloride molecule. 
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baniale group probably results from its in- 
hibitory action on choline esterases ;* con- 
sequently, carbamic .acid esters of choline 
are more stable and, therefore, more po- 
tent than enters like acetylcholine which 
are rapidly hydrolyzed in the tissues. The 
latter have only fleeting action. 

Dibutoline, the most effective of the 
new class of drugs, is relatively surface 


the fornu'r are irritating when instilled 
into the conjunctival sac. whereas single 
in.slillations of the sulfate .salt are well 
tolerated. No difference has been luhed 
in pharmacologic activity of the diOVrent 
.salts, probably owing to the fact that in 
the intraocular tissues dibutoline e.\‘ists 
in minute concentrations, and therefore, 
is highly ionized. The ocular [)harma- 


TAHLE 4 

SURF.\CE ACTIVITY AM) DEOKKE OK CONJU.VCTIVAI. IKKITATIO.V I‘l!imf(T:il 
■JIY AQUEOUS .‘JOI.UTION OF VARIOUS DlIlUTOI.INE SAI.TS 


DIBUTOLINE 

SALT 

SURFACE 

TENSION 

OF 5% A<^yi0V3S Sol. 
Dynes per cm.25*C 

CONJUNCTIVAL 

IRRITATION 

FROM Single Instillations 

OF 5 % Solutions 

IODIDE 

36 

+ + 

CHLORIDE 

39 

+ •h 

METHYL 

SULFATE 

45 


SULFATE 

47 



active in ionic form. Surface-active drugs 
penetrate the cornea readily and have 
antibacterial action; however, high con- 
centrations or repeated instillations pro- 
duce conjunctival irritation and punctate 
' disturbances of corneal epithelium.'' For 
clinical purposes, it was desirable to find 
a- salt of dibutoline which would be only 
partially ionized in therapeutic concen- 
trations and therefore less apt to cause 
conjuhetival irritation. It was found that 
whereas the 5-percent solutions of the 
chloride salt of dibutoline were almost 
completely ionized and had an interfacial 
tension of 36 dynes per cm. at 25°C., 
equimolecular solutions of a double salt, 

, the sulfate, were only pa:rtially ionized and 
had an air-water interfacial tension of 47 
ynes (table 4) . Five-percent solutions of 


cology and clinical use of dibutoline 
sulfate arc reported in detail elsewhere.*' 

Discussion 

The discovery of an apparent relation- 
ship between the pharmacologic action 
and physical properties of the carbamyl- 
cholinc series may provide a basis for the 
development of other new therapeutic 
agents. Therefore, a theoretical discussion 
of the possible mode of action of tlie new 
class, of drugs is of practical importance. 
The most plausible theory is that the 
new drugs act as “inhibitory analogues” 
of acetylcholine. An “inhibitor}' ana- 
logue” is a compound which, by virtue of 
its chemical similarity to a normal me- 
tabolite, replaces the latter in the tissues 
but is incapable of fulfilling its meta- 
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bolic functions ; consequently, physiologic 
functions dependent upon the presence of 
the normal metabolite are interrupted. 
There are numerous examples in bacterial 
metabolism, notably para-aminobenzoic 
acid and para-amino-benzene-sulfonamide 
(sulfanilamide.’’) The latter is thought to 
inhibit the multiplication of certain bac- 
teria by competing with the normal metab- 
olite, para-amino-benzoic acid, for en- 
zymes essential for growth. A similar re- 
lationship may exist between tlie new se- 
ries of cholinelike esters and acetylcho- 
line. Acetylcholine normally is involved in 
the mediation of nerve impulses to tissues 
like the iris sphincter and ciliary’' muscles. 
The new compounds are chemically simi- 
lar to acetylcholine but are surface active 
and, therefore, would be expected to have 
the greater affinity for the tissues. If tlie 
new drugs displaced acetylcholine from 
the muscle-receptor system but were in- 
capable of fulfilling its role in the normal 
transmission of nerve impulses, relaxa- 
tion of the involved muscle would result. 

Summary and Conclusions 

Balancing of the hydrophilic quater- 
nary ammonium group in carbamylcholine 
^ (doryl) with hydrophobic carbon groups 
results in a reversal of its pharmacologic 


action on the intraocular muscles. Where- 
as carbamylcholine (doryl) produces mio- 
sis and cyclotonia, di-n-butyl-carbamyl- 
choline produces mydriasis and cyclo- 
plegia. Correlation of physical properties 
with the pharmacologic action of other 
new drugs synthesized by the authors in- 
dicates that the unique reversal of action 
of carbamylcholine seems dependent upon 
its conversion to a surface-active com- 
pound. The surface-active carbamylcho- 
line derivatives have a potent peripheral 
antispasmodic action on the smooth mus- 
cles of the eye innervated by the para- 
sympathetic nenmus system; that is, the 
iris sphincter and ciliary muscles. The 
mydriatic and cycloplegic effects of other 
surface-active choline esters are consid- 
erably weaker. 

The surface-active carbamylcholine de- 
rivatives are chemically unrelated to pre-' 
viously known mydriatic and cycloplegic 
agents — for -example, the atropine series 
— and, therefore, constitute a new class 
of drugs. For clinical purposes the sul- 
fate appears to be the most satisfactor}' 
salt and dibutoline the most effective 
member of the new class. It is suggested 
that the new drugs may act as “inhibitory 
analogues” of acetylcholine. 

. 3181 SW. Marqiiam Hill Rd., 

Portland; Oregon. ' 
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A -QUANTITATIVE TEST FOR IvIEASURING DEGREE OF RED-GREEN 

COLOR DEFICIENCY* 

Louise L. Sloa^’, Pn.D. 

Randolph Field, Texas 

The types of color-vision lest needed ever, be of low intensity nnd subtend a 
for the classification of Air Force per- small visual angle. 

sonnel are (1) a simple, rapid, and rcli- The Color-Threshold Tester consists 
able screening test that will distinguish essentially of the following parts: (1) a 
the normal from the color-deficient appH- 60-walt lamp enclosed in a lamp house, 

cants, and (2) a supplementary quanti- (2) a diffusing" milk-glass suriacc illumi- 

tative test that will classify the latter nated to the desired brightness b}' adjust- 

group as to the degree of defect, and will ment of the distance of the lamp from 

be of aid in determining whether the the surface, (3) a disc containing three 

.applicant is competent to make the color apertures for varying the size of the test 
discriminations required in his particular field, (4) a disc with eight apertures con- 
job. ■ laining neutral filters for varying the 

The Color-Threshold Tester was de- brightness of the test field, (5) a disc 
vised for use as such a supplementary with eight apertures containing color fil- 
test. Since recognition of colored-light ters for varj'ing the color of the test field, 
signals is generally considered to be (6) guide lights located on cither side 
among the most important and most diffi- of the test field for controlling fixation, 
cult of the color discriminations required The aperture disc contains three circu- 
of air-crew members, a color-naming test lar openings one-eighth, one- fourth, and 
was developed that would involve abilit}’ one inch in diameter. When the subject is 

to recognize colored lights of low in- 10 feet from the lantern, the smallest 

tensity subtending small visual angles. aperture subtends a visual angle of 3 
The colors used in airport beacons, minutes, 40 seconds. (If the tests arc 

airway-course' lights, airport-boundary' made at a distance of 20 feet, the onc- 

and strip lights, traffic-control projectors, fourth inch aperture is used. The one- 

obstruction lights, approach lights, and inch aperture is used only in calibrating 

so forth, must meet the specifications set the instrument.) Two small holes drilled 

by the Bureau of Standards for Aviation in the front of the lamp house at 2jp2 

Colors. The allowable variation in hue inches from the test field on the right and 

and saturation is defined in terms of on the left, covered with blue gelatine 

standard “limit glasses” used in combina- filters (Wratten No. 46), provide tiny 

tion with a standard light source. To blue lights which scrv'c as guide lights for , 

Stimulate in a test tlie conditions in- controlling fixation. They also serve to 

volved in the recognition of colored-light orient the lantern properly with respect 

. Signals, the test lights should be of high to tlie subject, because if the lantern is 

purity and should differ markedly in turned away appreciably one or the other 

. ^ ominant wave-length. They should, how- of the guide lights will be hidden. 

, ^*,Read at the fourteenth scientific meeting of Wratten 

me Association for Research in Ophthalmol- neutral filters of the following densities : 
gy, in Chicago, June 13, 1944. ^ 2.1, 1.8, l.S, 1.2, 0.9, 0.6, 0.3, 0.0. By 
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means of this disc the brightness of the 
test field can be varied over a range of 
2.1 log units in steps of 0.3 log unit. Each 
successive brightness level is, therefore, 
double the preceding one. 

Test lights of eight different colors are 
used : two reds, two )'ellows, two greens, 
a blue, and a white. The choice of filters 
for these colors was based principally on 
two considerations : (1) They should pro- 
vide colors close to the limiting standards 
for Aviation Colors, since these are the 
more difficult for both normal and color- 
deficient subjects ; (2) they should in- 
clude colors of particular difficulty for 
the color-deficient subject. Although red- 
green color-deficient persons probably 
see the blue, yellow, and white lights es- 
sentially as they appear to the normal, it 
is important that they be included, because 
their presence makes the correct naming 
of red and green more difiicult for the 
color-deficient subjects. One of the reds 
used in the instrument approximates the 
yellow limit of Aviation Red, which may 
be difficult to distinguish from a reddish 
yellow ; the other is a longer wave-length 
red, which at low intensity may not be 
visible at all to the protanopic type of the 
color deficient. The two greens and the 
two yellows used are within, but close to, 
the “limiting” Aviation Colors. The blue 
is within, but close to, the green limit for 
Aviation- Blue. The White light is close to 
the blue limit for Aviation White. In a 
test in which the color-deficient individual 
is required to name colors, it is particu- 
larly important to include a white light, 
because confusion of green and white is 
characteristic of this group and because 
they more frequently call a white light 
green than they call a green light white. 
Blue is seldom used as a signal or recog- 
nition light at the present time, and at 
low intensities is easily confused with 
green even by those with normal color 
vision. It has been included, however, in 


order to make the test a more complete 
and more fundamental measure of color 
discrimination. 

The minimum intensity at which each 
of the eight test lights is shown is so 
chosen that all but a small percentage of 
those with normal color vision can iden- 
tify the color at this level of intensity. 
At the lowest level of intensity, therefore, 
the eight colors are of approximately 
equal difficulty insofar as recognition of 
the color is concerned, but are not of 
equal intensity. The intensities of the 
eight colors at the second level are double 
the minimum values and are, therefore, 
again approximately equal to one another 
in “difficulty” but not in intensity. At each 
succeeding level the brightnesses are in- 
creased by 0.3 log unit. 

Procedure 

The test is made in a dark room. The 
subject is first shown the eight colors at 
the highest level of intensity by placing 
the intensity control wheel at level No. 8. 
The color wheel is started at No. 8 and 
turned clockwise. As the colors are shown, 
they are named by the operator as green, 
white, red, yellow, blue, green, orange or 
amber, and red. The subject is told that 
he must use only these terms in naming 
the colors to be shown him. He is in- 
structed to look midway between the two 
guide lights. The intensit}'’ control is then 
set at level No. 1 by turning it one step 
clockwise, and the eight colors from No. 

1 to No. 8 are shown at this level. The 
intensity control is then shifted to level 
No. 2 and the eight colors are shown in 
the reverse order from No. 8 to No. 1. 
The operator proceeds in this manner 
until all eight colors have been shown at 
each of the eight levels of intensity. It 
has been found that no preliminary period , 
of dark adaptation is re.quired other than 
the minute or so taken in explaining the 
procedure and showing the cqlors at the 
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highest intensity, unless -the subject has 
just come in from out-of-doors. 

Method of scoring 

Table 1 shows a series of t 3 ’pical rec- 
ords for color-deficient subjects with vari- 
ous degrees of defect. It will be seen that 
the errors characteristic of the color- 
deficient group are confusion of green 
with white, amber with red, and failure 


to sec the red light at all at low intensities. 
Both normal and color-deficient subjects, 
on the other hand, confuse blue with green 
in this test, yellow with white, and amber 
with yellow. Color-deficient subjects fre- 
quently name a color corrcctl}' in the 
middle range of intensities and yet make 
characteristic errors at higher inten.sities. 
This may be due to chance guessing of 
the correct answer, but is probabh' also 
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1 

Ir 2a 3g 4b 5y 6r 7\v 8g 


1 

— 

r 

b 


r 

r 

r 

w 

2 

y 

y 


w 


r 

\v 

w 

3 

y 

y 

U 

g 

y 

r 

y 

g 

4 

r 

y 

g 

g 

y 

r 

y 

g 

5 

r 

y' 

g 

g 

y 

r 

\v 

g 

6 

r 

O i 

1 

g < 

g 

y 

1 

y 

g 

7 

r 

0 

g 

b 

0 

r 

\v 

g 

8 

r 

0 

g 

b 

o 

r 

w 

g 

Score 52 

5 

7 

6 

6 

7 

8 

7 

1 


Answers r o g b y r w g 

counted a b g w y b 

correct y a 

o 


III 



Ir 

2a 


4b 

Sy 

6r 

7w 

Sg 

1 

— 

g 

b 

— 

g 

— 

b 

— 

2 

b 

\v 

g 

b 

g 


w 

b 

3 

g 

\v 

b 

b 

g 

b 

w 

g 

4 

b 

o 

g 

b 

W 

g 

w 

g 

5 

g 

o 

b 

1 b 

0 

g 

w 

b 

6 

r 

o 

g 

b 

o 

r 

w 

w 

'I 

r 

o 

g 

b 

o 

r 

g 

g 

8 

r 

0 

g 

b 

0 

r 

w 

g 

Score 34 

3 

5 

8 

7 

5 

3 

1 

T"! 


n 

Ir 2a 3g 4b 5y 6r 7w Sg 


1 

r 

y 

g 

r 



w 


2 

r 

y 

\v 

b 

y 

r 

y 

g 

3 

r 


g 

b 

y 

r 

>■ 

g 

4 

r 

y 

w 

r 

y 

r 

\v 

g 

5 

r 

y 

g 

g 

y 

r 

g 

1 

g 

6 

r ; 

y 1 

g 

g 


r 

y 

\v 

7 

r 


g 

b i 


r 


g 

8 

r 

y 

g 

h 


r 

g 

1- 


B 

1 

4 

4 1 

Ti 

8 

0 

m 


IV 

Ir 2a 3g 4b 5y 6r 7\v 8g 

1 

b 

r 

b 

g 

a 

g 

g 

b 

2 

b 

a 


b 


g 


\v 

3 

g 



g 

r 

- 

r 

\v 

a 

4 

g 

r 


b 

y 

r 

r 

w 

5 

y 

y 

g 

b 


r 

a 

\v 

6 

r 

r 

\ 

W 1 

b 

r 

r 

w 

y 

7 

a 

r 

b 

b 

r 

r 

w 

w 

8 

a 

r 1 

W 1 

b i 

r i 

r 

\V 1 


Score 1 7 j 

B 

B 

m 

8 

1 

DD 

T| 

D 















944. 


LOUISE L. SLOAN 


due in part to the fact that the color de- 
ficient associate certain briglitnesscs with 
certain color names. 

The method of scoring adopted was 
chosen after considerable experience with 
the test, because it gives the highest re- 
producibility of scores in repeated tests 
and the greatest differentiation between 
the scores of normal and color-deficient 
subjects. The answers which are counted 
correct for each color are shown in 
Record I in Table 1.* 

The numerical score is obtained as fol- 


intensities; this is in accord with practi- 
cal considerations, since errors in recog- 
nition of colors of higher intensity are 
more serious in actual practice. This 
method of scoring also takes into account 
tlie characteristic differences in the re- 
sponses of normal and color-deficient sub- 
jects. It was found that if the test is 
scored by simply counting the total num- 
ber of errors, it does not .provide so effi- 
cient a means of differentiating these two 
groups as when it is scored in the manner , 
described. 


TABLE 2 

Distribution of scores on Color-Threshold Test for normal and color-deficient subjects 


Scores 

Percent of Cases 

200 209 Color 

Normals Deficient 

Score Equal To 

Or Greater Than 

Percent 

200 

Normals 

of Cases 

209 Color 
Deficient 

64-60 

95.0 

12.0 

60 

95.0 

12.0 

59-55 

4.5 

12.4 

55 

99.5 

24.0 

54-50 

0.5 

12.4 

50 


37.0 

49-45 

0.0 

12.4 

45 


49.0 

44-60 


16.3 

40 


66.0 

^ 39-35 


11.5 

35 


77.0 

' 34-30 


9.6 

30 


87.0 

^ 29-25 


5.3 

25 


92.0 

24-20 


3.4 

20 


95.0 

19-15 


3.4 

15 


98.5 - 

14-10 


1.0 




9 or less 


0.5 





lows : The part score for each of the eight 
test lights is obtained by counting the 
correct responses starting from intensity 
level No. 8 and continuing to lower inten- 
sities until an error occurs. Correct re- 
sponses at still lower levels are not 
counted. The score for the entire test is 
the^sum of the eight part scores.' 

The method of scoring in which correct 
responses at lower levels of intensity are 
not counted when an error is made at a 
higher intensity puts a greater penalty 
on mistakes made at high than at low 

*It might be thought that since blue may 
be called green, white called yellow, and so on, 
the test could be simplified by the omission of 
some of the colors. It is probable, however, 
that reduction in the number of colors used 
would make the test less satisfactory in differ- 
entiating degrees of defective color perception. 


Table 2 shows the distribution of scores 
of 200 normal and 209 color-deficient sub- 
jects. It may be seen that 95 percent of 
the normal group and 12 percent of the 
color-deficient group make scores of 60 
or bettter. The scores of the remaining 
88 percent of the color-deficient group 
range from 59 to 9. ' 

In order to determine the reproduci- ' 
bility of the scores, 98 color-deficient - 
subjects were given two independent tests. ■ 
In 58 cases the second test was given im- 
mediately after the first, in 43 cases the 
two tests were made on different days. 
The results are summarized in table 3, 
which shows the mean scores, the stand- 
ard deviations, and the test-retest corre- ' 
lation. In interpreting these values, it 
should be remembered that the scores 
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- TABLE 3 

Test-retest results on Color-Threshold Test for 98 color-deficient suhjects 



No. of 
Cases 

Mean Score 

Test 1 Test 2 

Standard Deviation 
Test 1 Test 2 

Correlation 

Coefficient 

Two tests 

Same session 

55 

44.2 

44.9 

14.4 

14.7 

plus 0.94 

Two tests 
Different days 

43 

45.3 

45.8 

12.1 

10.1 

plus 0.80 


on this test do not show a normal distri- 
bution. The mean scores in the two tests 
show no evidence of improvement due to 
practice, whether the second lest is given 
immediately after the first or on another 
day. 

It is of interest to know the extent 


to which the scores on this test arc re- 
lated to scores on tests measuring other 
aspects of color discrimination. One hun- 
dred color-deficient subjects given the 
Color-Threshold Test were also given 
five other color-vision tests; namely, (1) 
a modified RCN Lantern, (2) a shorl- 


TABLE 4 

Relationship betaveen scores of various tests (100 color-deficient subjects) 


Number with Same Grade 

Score, Color-Threshold Test on Both Tests 

64-53 52-40 39-18 

E.vpected on 

Obser\’ed Basis of Chance 


Errors 

Canadian 

Lantern 

0-5 

6-8 

9 or more 

23 7 1 31 

8 13 10 31 58 33.3 

1 15 22 38 

Errors ( 

Simplified \ 

- Farnsworth Test [ 

0 

1-4 

5 or more 

20 10 5 35 

10 16 10 36 54 33 4 

2 9 18 29 

Errors ( 
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. A.O. j 

4-12 
13-15 
, 16-17 

20 10 4 34 

5 13 11 29 • 51 33.2 

7 12 18 37 

32 35 33 

'' / 

Score, Color-Threshold Test 

64-57 56-35 34-18 

Errors 

Eabkin 

f 1-10 
{ 11-12 
r 13 

17 9 3 29 

1 12 ‘5 it ” 

24 58 18 


Score, Color-Threshold Test x 

64 63-35 34-18 

tirade, 

, Anomaloscope 
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eneci .form of the Farnsworth 100-Hue 
Test, (3) an abridged version of the 
A.O. Pseudo-Isochromatic Charts, (4) 
the Rabkin Polychromatic Charts, (5) 
an anomaloscope (a modified Eastman 
color temperature meter). ^ 

In order to compare the six tests with 
one another, scores have been chosen 
for each which define three grades of de- 
fect. For three of the tests (the RCN 
Lantern, A.O., and Farnsworth) it is 


The grades on the Color-Threshold, 
anomaloscope, and Rabkin tests show a 
somewhat similar degree of agreement 
when the score ranges for the Color- 
Threshold Test are chosen so that the dis- 
tribution as to the number of individuals 
in each grade is approximately-the same 
in the two tests compared. These results 
indicate that an individual with, for ex- 
ample, marked inability to distinguish 
colored lights of low intensity will prob- 


TABLE 5 

Relationship between scores on Color-Threshold Test and performance in field tests 


Color- 






Threshold 

Biscuit Gun — 

1 Mile, at dusk 



Score - 

Pass 

Fail 


Pass 

Fai( 

44 64 

24 

5 

50-64 

20 

1 

43 01 less j 

4 

21 

49 or less 

8 

25 


Pyrotechnic Signals, Red and Green 
\ 

6 miles, 5000 ft., at night 

Pass Fail Pass Fail 


44-64 

7 

2 

54-64 

4 

0 

43 or less 

1 

5 

53 or less 

4 

7 


Note: 

Scores of 55 or better made by 24 percent of color-deficient group 

Scores of 50 or better made by 37 percent of color-deficient group 

Scores of 45 or better made by 49 percent of color-deficient group 


possible to define these so that about , one 
third of the subjects fall in each grade. 
In comparing these three tests with the 
Color^Threshold Test, therefore, the 
scores on the latter have been chosen to 
give a similar distribution. Table 4 shows 
in the form of contingency tables the re- 
lationship betvi^een the grades on the 
four tests. It is obvious to inspection that 
there is' some relation between the differ- 
ent tests. If there were no relationship 
whatsoever, about one third of the group 
would by chance show the same grade, 
whereas, for example, 58 of the 100 sub- 
jects have the same grade on the Color- 
Th'reshold Tester and the Canadian Lan- 
tern, 


ably also show poor ability in other tasks 
requiring color discrimination. Since, 
however, the agreement with the scores 
on other tests is not perfect, the quantita- 
tive color-vision test chosen for the se- 
lection of air-crew personnel should be 
the one which correlates most closely with 
practical field tests related to the tasks re- 
quired of such personnel. 

Table 5 shows for color-deficient sub- 
jects the relationship between scores on 
the Color-Threshold Test and the results 
of practical field tests. One of the field 
tests consisted in having the subjects iden- 
tify the red, green, and white signals from 
a traffic-control light, commonly called a 
“biscuit gun.” The biscuit gun is a hand- 
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heldi signal light, whose essential parts arc 
a lamp, paraboloidal reflector, red and 
green filters, and a sighting device for 
directing the beam. With a few excep- 
tions, the 54 subjects took part in two in- 
dependent tests involving identification 
of biscuit-gun signals, and were classified . 
as failing if they made an)'' errors in either 
test. The conditions under which the tests 
were conducted were such that none of 
the control group of subjects with nor- 
mal color vision made any errors. 

The data given in table 5 show that 
there is a fairly close relationship between 
Color-Threshold scores and ability to 
identify the “biscuit-gun” signals. If a 
qualifying score on the Color-Threshold 
Test of 44 or greater is taken, the results 
are in agreement with those of the practi- 
cal field test in 45 of the 54 cases. If the 
qualifying score is raised to 50, the num- 
ber who pass the Color-Threshold Test 
but fail to identify biscuit-gun signals is 
reduced from five to one. 

In a second series of experiments, the 
subjects were required to identify red, 
green, and yellow pyrotechnic signals. In 
these tests the control group of normal 
subjects made no errors, but only' 9 of the 
80 color-deficient subjects failed to make 


errors. These 9 individuals had scores of 
57 or greater on the Color-Threshold 
Test. Because of their small number, it is 
probably not worth while to attempt to 
select the color-deficient individuals who 
arc able to distinguish the three pyro- 
technic signals. Similar tests in which 
only red and green flares were used were 
given to a small group of color-deficient 
subjects. The results, shown in table 5, 
suggest that an appreciable number can 
identify red and green flares if only these 
two colors are used. As was the case in 
the tests with the biscuit gun, the scores 
on the Color-Threshold Test show a fair- 
ly close relation to the results of the field 
tests. 

The decision as to whether some color- 
deficient ktbjects can safely be qualified 
for pilots, bombardiers, navigators, or 
service pilots, and so on, must depend on 
further study of the color discriminations 
required of each group. Since the scores 
on the Color-Threshold Test show a fair- 
ly close relationship with actual perform- 
ance, this test should prove to be of value 
in selecting those with adequate color 
vision for certain tasks. 

AAF School of Aviation Medicine. 
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Discussion 


Dr. F. C. Cokdes (San Francisco' 
The CAA stresses the importance of di 
tinguishing low intensities of green ai 
brown in depth perception. As an exar 
pie, in distinguishing a meadow from 
plowed field. Does the threshold lante 

give us any information on this particul 
ty'pe? 


Dr. Sloan; I am glad someone asked 
that question. There has been a good deal 
o discussion. It was thought at one time 
t at identifying the nature of the terrain 
was one of the difficulties that the color 
b^d might encounter. In fact, one of the 


standard examples was that the men 
would not be able to tell the swampy 
ground, which is a bluish-green color, 
from a nice, smooth grass field, which is 
yellow-green. What they forget is that 
this is a blue-yellow discrimination and 
not a red-green discrimination at all. 

The case mentioned would presumably 
be a red-green discrimination. But for two 
reasons I do not think red-green color, 
discrimination is an important factor in 
identification of terrain ; All of the color- 
deficient subjects who took part in these 
experiments were civilian pilot instructors. 
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limited to day flying. Some of them had 
quite marked defects, but they never had 
any difficulty in picking a field for a 
forced landing. They all laughed when we 
asked whether, color had anything to do 
with it. They said, “You select a field by 
the smoothness or whether there are 
ditches or Avhere the wind is coming from 
and by the texture rather than by color.” 

I think the same is true of camouflage. 
In all the books on camouflage, color is 
stressed very little. It is the inequalities 
in surface brightness by which you judge 
the type of landing field. I would not say 
that some particular situation might not 
occur in which confusion of a reddish 
field with a green field might not be made 
by a color-blind person. I thought at one 
time that a plowed field would make a 
poor landing field, but they tell me that it 
makes a good landing field if you land in 
the right direction in relation to the fur- 
rows. 

We had a pilot fly while wearing red 
goggles, which eliminated all hue differ- 
ences. When these are worn for a while 
everything appears as a washed-out pink. 
He said that he had no difficulty whatever 
, while wearing them in knowing what the 
different fields were and he did not be- 
lieve that color is an important clue. The 
goggles may have distorted the bright- 
nesses a little, but at least they did not 
handicap him. We should make such tests 
on more pilots. In this one case the pilot 
was perfectly willing to wear red goggles 
while selecting a landing field. 

Dr. T. J. Dimitry (New Orleans) : 
Do women pass these simple tests better 
than men ? 

Dr. Sloan: Since I have been at the 
School of Aviation Medicine I have not 
tested many women. At the Wilmer In- 
stitute I saw one or two color-blind wom- 
en, but they are extremely rare. I imagine 
that all the WASPS are given the same 
tests and I haven’t heard of any problem 


of color blindness there. In standardizing 
this test, we have given it to the various 
secretaries around the School, and they 
make normal scores on it. We have come 
across one color-blind wornan. She is 
the mother of one of the enlisted men who 
is color blind. In reading the pseudo- 
isochromatic charts she makes a few er- 
rors. I believe that the women carriers, if 
tested carefully enough, might show very 
slight defects. 

Dr. H. S. Gradle: How does the test 
lantern differ from the Williams Test 
Lantern, and what is the time of exposure 
of tlie color field ? 

Dr. Sloan : I am not very familiar with 
the Williams Lantern. All of the so-called 
lantern tests have a great deal in common. 
Many do not use standardized colors 
which can be reproduced. The test field in 
the Williams Lantern is much larger than 
that in the Color-Threshold Tester, which 
makes the test easier. One important fea- 
ture of the test I have described is that 
colors are shown at very low intensities 
such that even the normal individual can 
barely distinguish them. 

The other question was about the time' 
of exposure. It has been asked before 
whether we should control time of ex- 
posure. We tried having a shutter, and it 
just complicated the instrument. We al- 
low about five seconds and then proceed 
to the next color if we do not get ,an an- 
swer. Even if you had a shutter, you 
would still have to have some means of 
regulating the time of exposure. Person- 
ally, I do not believe that time of exposure 
makes too much difference. The normals 
give the right answer promptly and the' 
color deficient want to take longer.' We 
have tried giving them as long as they 
want and they still do not give the correct 
answer. 

Dr. Harry S. Gradle; I remember 
that six or eight months ago there was a 
great furor about training color-deficient . 



MEASURING RED-GREEN COLOR DEFICIENCY 


men who had been rejected; Have you 
had any^ of these men ? - — , , 

Dr. Sloan : Yes. we have had quite a 
few. 

Dr. Gradle: Will you make a state- 
ment for us? 

Dr. Sloan : One of the treatments for 
color blindness consists in exposing the 
eyes to a bright red light. Immediately 
after this, the subject attempts to read 
the charts. He is able to see some of them 
because the preexposure to red has some- 
what the same effect as viewing the charts 
through a green filter. Similarly, pre- 
exposure to green light, which is used 
next, has somewhat the same effect as 
viewing the charts through a red filter. 
A¥hen this process is repeated day after 
day the subject gradually memorizes a 
number of the charts. We have tested 
about 10 men who have taken such treat- 
ments and they fail on all tests of color 
vision in which this training is not a fac- 
tor. The Rabkin Polychromatic Charts, 
for example, are produced in Russia and 
are not among those used in training color 
vision, because the}'^ are difficult to obtain. 
We also use a test similar to Nagel’s 
Momaloscope. This is also failed by the 
subjects who have taken the so-called 
_ cures’’ for color blindness. The pseudo- 
isochromatic-chart type of test is not 
meant for use in repeat tests. These charts 
work very well if the subjects have not 
had a chance to study them. 

We thought that vitamin A as a cure 
for color blindness was worthy of a trial. 
A number of color-deficient individuals 
took large amounts for three months. 
Yhey were given a number of different 
- before and after but not during the 
treatment. None showed the slightest evi- 


dence of any improvement. 

Dr. Gradle : Still I should like you to 
come out positively : Did this so-called 
treatment for color blindness have any 
influence on the color perception of the 
individual? 

Dr. Si.oan : Absolutely none. 

Dr. Alrert C. Snell : Do you consid- 
er the Ishihara test an adequate screening 
test for the inductees? 

Dr. Sloan : The Ishihara tests that arc 
available in the Army -at the moment arc 
so faded that they certainly ought to be 
condemned. It is not possible to get new 
ones, so that leaves only the American 
Optical Company test available. This is 
not so good a test as the Ishihara. What 
w^e have done is to select a series of 17 
charts from the complete American Op- 
tical edition. We eliminated the charts 
which the normals read incorrectly, and 
those tliat the color blind practically al- 
way read correctly. In tlie end we had 17 
charts that gave a very clean-cut separa- 
tion. The normals may occasionally make 
as many as three errors. At least 90 per- 
cent of the color-deficient group make 15 
to 17 errors ; 17 being the maximum possi- 
ble. There are a number in the color- 
deficient group who do not fail all of 
them, but, in general, the abridged ver-~ 
sion is far better than the complete 
American Optical Company test, in my 
opinion. Substitution of the abridged se- 
ries of charts is something that can be 
done immediately. There is, however, 
need for better tests, because with pseudo- 
isochromatic charts i there is always the 
possibility of coaching. I think that event- 
ually they ought to design new pseudo- 
isochromatic charts that cannot be learned 
Or use some otlier type of screening test. 
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Introduction 

The amblyopia associated with strabis- 
mus is distinguished from other types of 
reduced visual acuity in two ways: (a) 
the amblyopic eye is ophthalmoscopically 
normal in every respect; and (b) its 
visual acuity can be improved in certain 
cases and to various degrees by prolonged 
occlusion of the dominant eye. 

Until both these characteristics had 
been adequately established it was uncer- 
tain whether the strabismus was the 
cause or the consequence of the amblyo- 
pia. Up to very recently the view has 
been maintained that a congenital defect 
of the central retina in one eye, attended 
by low visual acuity, might cause the stra- 
bismus. The absence of anatomic signs, 
however, and the success with which the 
amblyopic condition can frequently be 
improved by use and training, have dem- 
onstrated the essentially functional na- 
ture of the defect in the great majority 
of cases. It now appears probable that 
ordinarily the amblyopia is an adaptation 
to strabismus which prevents diplopia 
by suppression of the response from one 
eye.* 

The nature of this supression is still 
obscure. Some functional deterioration 

* From the Dartmouth Eye Institute, Dart- 
mouth Medical School, and the Biological Lab- 
oratories of Harvard University. Presented at 
the fourteenth scientific meeting of the Asso- 
ciation for Research in Ophthalmology, at Chi- 
cago, June 13, 1944. This research was sup- 
ported in^part by a grant to one of us (G. W.) 
by the Josiah Macy, Jr., Foundation.' 

t An excellent review of this subject and its 
literature can b? found in the paper by Harms 
(1938), 


of the visual mechanism might be associ- 
ated with disuse of one eye (hence am- 
blyopia cx anopsia) ; or alternatively re- 
sponses from the affected eye might be 
actively inhibited {“Hcmmungsamblyo- 
pic” ; cf. Harms, 1938). In the latter 
event this type of amblyopia may differ 
only in its relative permanence from 
those cases of alternating strabismus in 
which either eye alone is capable of a high- 
visual acuity, while the visual acuity of . 
the deviated eye is temporarily suppressed. 

The site of the defect also is not 
known. The demonstration that strabis- 
mic amblyopia is curable has led man}' 
workers to assume it to be “psychic” in 
nature; we take this to mean that it in- 
volves the participation of the cerebral 
cortex. A cortical dysfunction or inhibi- 
tion might confine its effects to the cor- 
tex itself, or might project them centrifu- 
gally upon lower levels of the visual path- 
ways. Harms (1938), as the result of 
studies of the pupillary light reflex in 
normal and amblyopic eyes, has concluded 
that the inhibition, though originating in 
the cortex, is projected so as to suppress 
the activity of the retina itself.* 

* It might be supposed that because of the 
semidecussation of the optic tracts and conse- 
quent central projection of corresponding areas 
of the two retinas upon the same side of thcv 
cortex, any cortical effect upon visual sensa- 
tion should involve binocular fields. Actually, 
however, these anatomic arrangements do not 
in themselves entail sensory “fusion.” Sher- 
rington (1906, p. 3S4ff.) has shown that on the 
contrary the uniocular image retains a high 
degree of sensory integrity in binocular vision. 
The fact that strabismic amblyopia is uni- 
lateral, therefore, is not in conflict with its 
presumptive cortical origin. The same may be 
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In order to learn more about these mat- 
ters, and at the suggestion of one of us 
(H. M. B.), we undertook an investiga- 
tion of the absolute threshold of vision in 
amblyopic and normal eyes. All measure- 
ments reported here were performed at 
the Dartmouth Eye Institute in Hanover, 
New Hampshire. 


Appahatus 


The adaptometer used 'for measuring 
visual thresholds in these experiments 
was designed and built by one of us (G. 
W.) at the Biological Laboratories of 
Harvard University. A description of its 
general design and operation follows ; the 
details of its construction will be dis- 
cussed elsewhere. 

The distinguishing feature of this in- 
strument is the use of a high-pressure 
.mercury arc as source. From its radiation 
nine highly monochromatic regions of 
the spectrum are isolated with color fil- 
ters. These include lines at about 365, 
405, 436, 492, 546, 578 and 623 mp. ; and 
narrow continuous bands centered at 
about 690 and 760 mp.. The intensity 
which is delivered to the test field at each 


of these wave lengths is varied accurately 
by means of a calibrated optical wedge. 
The wedge alone provides a range of in- 
tensities of about six logarithmic units 
(about 1,000,000 times) ; the intensity 
can be still further reduced when neces- 
sary with neutral filters. 

The test field is circular, and subtends 
a maximal visual angle of 2 degrees. Dia- 
phragms may be placed over it to reduce 
its size to any desired degree. The field 
is exposed to the eye in flashes of con- 
stant duration, regulated with a camera 
s utter. In all the present experiments 
flashes of 0.04 second were employed. 


functional scotomata which 
” f ^ ' accompanj' strabismic amblyopia 

nu deviated eye in case* 

suemating strabismus. 


By means of a slide built into the 
viewing section of the instrument cither 
eye can be occluded at will. In the present 
experiments the two eyes were measured 
alternately, the dominant eye serving as 
control for the amblyopic. 

A fixation point is provided which may 
be moved to any position within a radius 
of 12 degrees from the center of the test 
field. This was constructed from a gen- 
eral design invented by' Abney and ^^'at- 
son (1916). Light is led down a very nar- 
row glass rod to appear as a bright point 
at its tip. The rod Is mounted in a uni- 
versal ball-joint so that it can be moved 
freely^ into any' desired position. By' this 
means it is possible to fixate the eye so 
that the image of the test field falls on 
the fovea or on any' region of retina with- 
in 12 degrees of it. The fixation point is 
illuminated continuously', and its bright- 
ness is regulated with a rheostat. 

With this instrument one can measure 
conveniently': (a) the dark adaptation — 
the decrease of threshold in darkness fol- 
lowing a preliminary' exposure to light — 
of any' desired area of retina at any' avail- 
able wave length ; . (b) the variation of 
threshold with location of the field on 
the retina, at any' of the available wave 
lengths ; and (c) the energy' threshold of 
the retina at various wave lengths of the 
spectrum, in central and peripheral areas. 
All three ty'pes of measurement were in- 
cluded in the present experiments. 

Observatioks 

All the experiments reported in this 
paper were performed upon five patients. 
Their clinical histories are appended be- 
low. Two of them were male college stu- 
dents, 18 and 23 years of age. The others 
were children — two 10-year-old boy's and 
one 11-year-old girl. One of the students 
(G. E. T.) could be seen repeatedly' and 
was the subject of the most extensive 
series of measurements. The others were 
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available only during routine visits to the 
clinic, none of them more often than 
twice. All these patients presented typical 
histories of strabismic amblyopia. In all 
of them the corrected -vision of the domi- 
nant eye was at least 20/25, whereas that 
of the amblyopic eye was 20/200 or less. 
, It should be noted that all these pa- 
tients were wholly unused to iJrocedures 
such as the present one. For all of them 
it contained novel experiences and de- 
mands : long periods spent in total dark- 
ness, the requirement that they fixate ac- 
curately a point of light, and that they 
simultaneously recognize a flash of light 
at the absolute threshold of vision, often 
at a considerable distance from the fixa- 
tion point, and often witli the added de- 
mand that they specify its color. In view 
of their inexperience and of the youth of 
three of the patients the results obtained 
were gratifyingly accurate and clear. 

In all -our experiments the threshold 
was measured in the two eyes alternately, 
the behavior of the dominant eye serving 
as control for that of the amblyopic eye. 
In every case the data obtained with tlie. 
better eye agreed with those from ordi- 
nary normal observers. The most relevant 
datum however, under all circumstances, 
is the relative performance of the two 
dyes father than their absolute capacities. 

It should be understood that absolute 
thresholds measured under carefully con- 
trolled conditions in normal observers may 
vary more than a logarithmic unit (that is, 
more than by a factor of 10) from person 
to person, and may vary 0.3 to 0.4 loga- 
rithmic unit in the same individual from 
day to day. In inexperienced observers 
the variation encountered in the course of 
a single measurement is usually 0.15 to 
0.25 logarithmic unit, and may be larger. 
Differences of less than 0.3 logarithmic 
unit in our measurements therefore are 
probably not significant unless consis- 
tently maintained, and sporadic dif- 


erences even as high as 0.4 logarithmic 
unit need not be significant. 

Dark adaptation. This was measured in 
a peripheral field in two patients. The 
subject was first highly light-adapted by 
exposure to a bright white light tor '3 
minutes. At the close of this period the 
light was turned off, leaving the patient 
in complete darkness. At periodic inter- 
vals thereafter the threshold was deter- 
mined alternately in the dominant and the 
amblyopic eye. The minimal exposures to 
light which this procedure involves do 
not disturb the course of dark adaptation. 

The results of one such experiment^ 
performed on the student G. E. T., are 
shown in figure 1. The test field sub- 
tended a visual angle of 2 degrees, and 
was located so that its center lay 8 de- 
grees below tlie fixation point ; that is, so 
that its image. fell on the retina 8 degrees 
above the fovea. Thresholds were meas- 
ured with yellow light (578 m|;.). 

At the beginning" of dark adaptation 
the threshold falls sharply, reaching a first 
plateau which is maintained until about 
the thirteenth minute. Then the threshold 
falls again to a second and final plateau, 
attained in about 35 minutes. The decline 
in threshold to the first plateau is known 
to be due to the adaptation of cones; the 
second segment of adaptation is due to 
rods. 

It is clear from figure 1 that tlie thres- 
holds in the light-adapted condition and , 
throughout the entii'e course of dark / 
adaptation are essentially identical in the 
dominant and amblyopic eyes. Data from 
a similar experiment with the boy, R. H. 
S., although not so precise as those shown 
in figure 1, revealed the same correspon- 
dence in the thresholds of normal and 
amblyopic e3''es. 

Threshold contours. These were meas- 
ured in the completely dark-adapted eyes 
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of' three patients. The field, which' sub- 
tended a visual angle of 1 degree, was 
centered within the fovea and at various 
distances above and below it, and the 
threshold was determined in each posi- 
tion. In this way one obtained a contour 
of the distribution of thresholds over the 
retinal surface. 

In the student, G. E. T., this was done 
at two wave lengths, in the red (690 m[;.) 
and violet (436 m[A) ; in the student, T. P., 
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diation. The latter color was seen only 
within the fovea itself ; that it was seen at 
all in light of such low wave length and 
in the dark-adapted eye-— both conditions 
which favor the stimulation of rods — is 
an assurance of a remarkable capacit}’ for 
accurate central fixation with the ambly- 
opic eye. Even the deep red radiation 
(690 mp.), which favors the stimulation of 
cones, was seen b}' G. E. T. as colored only 
within a radius of 1 degree of the fovea. 



minutes in darK 

Fig. 1 (Wald and Burian). Dark adaptation following a 3-minutc exposure to bright white 
The initial fall of threshold to a first plateau is due to cones, the second fall to a final 
nnnimal level is due to rods. Data from the amblyopic eye are shown with solid circles, those of 
the dominant eye with open circles. Thresholds are in arbitrary units of relative energJ^ 


the contour was measured only above the 
fovea and in violet light. The data ob- 
tained in these experiments are shown in 
figure 2. In addition, a complete contour 
was measured in green light ( 546 mp.) in 
the boy, G. E. C. 

When located peripherally the field 
looks colorless, since here the threshold is 
due to rods, , which excite only achro- 
matic sensations. A field 1 degree in diam- 
cter, if fixated centrally with sufficient 
accuracy, falls entirely within the rod- 
ree foveal area, and hence should be- 
seen as colored. The appearance of color 
m this experiment is indicated in figure 
’ small letters, r for red, and h for 
blue, the reported color of the 436 mp ra- 


Characteristically such threshold con- 
tours have the bell-shaped form shown in 
figure 2, the threshold of the dark- 
adapted retina rising from the periphery 
toward the fovea. The central rise in 
threshold is particularly marked in violet 
light, for two reasons: the yellow pig- 
mentation of the macular area selectively 
absorbs violet light ; and the shift from 
rod to cone vision as the field moves into 
the fovea involves a decreased sensitivity 
to the violet (the Purkinje shift; cf. 
figure 3). 

In figure 2 any tendency toward sys- 
tematic deviations in threshold in the two 
eyes is indicated by separate curves. In 
red light G. E. T, displayed no such dif- 
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ferenccs periplicrally or fovcall)'. In vio- 
let light this observer’s threshold in the 
amblyopic eye fell slightly bclozo that of 
the dominant eye in the central region 
from 2 degrees above to 2 degrees below 
the fovea. In violet light T. P. did not 
show this difference centrall}', but in the 
region 3 to 6 degrees above the fovea his 


follows: The thresholds of the amblyopic 
eye, foveal and peripheral, are very close 
to those of the dominant eye in all cases. 
The small differences which have been 
observed are not maintained consistently 
from subject to subject; and to the de- 
gree that they are significant they reveal a 
greater sensitivity in the amblyopic eye. 



Fig, 2 (Wald and Burian). The variation of thresliold with position of a Fdegree field on 
the retina, measured in red (690 mti) and violet light (436 m^i) in the completel}-' dark-adapted eye , . 
The field appears colorless in the peripherj', but colored centrally either red (r) or (b). 

Solid circles show data from the amblyopic, open circles those from the dominant eye. 


amblyopic eye yielded thresholds slightly 
lower than the dominant eye. The data 
obtained with green light from G. E. C., 
not shown in the figure, displayed no con- 
sistent differences in threshold centrally 
or peripherally. 

These results may be summarized as 


Spectral sensitivity. The amounts of 
energy needed to stimulate minimal sen- 
sations of light or color A^ary greatly with 
the wave length. In a special series of 
experiments the thresholds of completely 
dark-adapted subjects Avere measured at 
a series of wave lengths, in fields of 
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fixed size and retinal location. 

When such experiments are performed 
in peripheral areas of the retina, the 
image of the test field appears colorless 
regardless of the wave length. This is due 
to the fact that the threshold of the dark- 
adapted periphery is due to rods alone — 
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pig. 3 (Wald and Burian). The variation of threshold with wave length in foveal and 
P^“P^«ral fields in a completely dark-adapted subject. All thresholds in the peripheral x 
leld were reported -as colorless, all the foveal thresholds as colored. Solid circles show 
data from the amblyopic eye, open circles those from the dominant eye. Thresholds are 
m arbitrary units of relative energy. 


the intensity may be raised further until 
the color threshold is reached. The dif- 
ference between the “white” and color 
thresholds is the familiar “photochro- 
matic interval.” A central field is most 
likely to appear initially as colorless when 
low wave lengths are emplo 3 ’^ed, since to 


even in red light, contrary to a persistent 
misapprehension. Fields fixated centrally 
may appear at the threshold as col- 


ored, an indication that cones are stimu- 
lated ; or they may appear initially as col- 
orless, showing that the stimulated are? 
mcludes rods. In the latter event, aftei 
the white” threshold has been recorded 


these the- rods are peculiarly sensitive. 

The variation of- threshold with wave 
length in central and peripheral fields, 
measured in the student G. E. T., . is 
shown in figure 3. In a 2-degree field cen- 
tered 8 degrees below the fixation point 
the data are typical of those obtained 
from rods. The threshold is minimal' 'at 
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about 505 rising steeply and more or 
less symmetrically toward both shorter 
and longer wave lengths. Throughout the 
spectrum the thresholds of both amblyopic 
and normal eyes of this observer remain 
close together, with the threshold of the 
amblyopic eye consistently slightly lower 
except at 365 mp,, where the thresholds of 
both eyes are equal. 

With a field 1 degree in diameter 
fixated centrally this observer yielded the 
data shown in the upper curve of figure 
3. Such a field, if the fixation is suffi- 
ciently accurate, ordinarily should fall en- 
tirely within the rod-free area of the 
fovea, about 1.7 degrees in diameter, and 
thus should stimulate only cones. Actually 
the curve shown is a typical cone func- 
tion. The threshold is minimal at about 
565 mfjL, the value normal for foveal cones 
(Fedorov, et al., 1940). The displacement 
of the minimum threshold toward the 
red as compared with the rod function is 
typical of the shift of sensitivity associ- 

■ ated with the transfer from rod to cone 
vision (the Purkinje shift). Furthermore 
this observer reported correctly at the 
absolute threshold the colors of the field 
at all wave lengths. There can be little 
doiibt that throughout this experiment 

..the subject maintained a sufficiently ac- 
curate fixation^ to hold the field wholly 
within the rod-free area. 

In this purely foveal field the thresholds 
of dominant and amblyopic eyes were 
essentially identical. What differences ap- 
peared were small and were not con- 
sistently maintained from one wave 
length to another. The moderate dif- 
ference recorded at 436 mir may have been 
significant, however, since it appeared 
also in the central measurements at 436 
m[A from this observer, shown in figure 2. 

What is perhaps most surprising in 
these data is their unequivocal eyidence 

■ that the patient could fixate centrally 
with his amblyopic eye with great pre- 
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cision. To hold a 1-degree field entirely 
within the fovea in the dark-adapted eye 
is a. feat in an}'' .untrained observer; that 
this could be done with an amblyopic eye 
was wholly unexpected. 

The spectral sensitivity in a 1-degree 
field fixated centrally was measured also 
in T. P, The data are shown in figure 4. 
In this instance the result obtained in the 
amblyopic eye differs in a consistent way 
from that in the dominant eye. In the 
latter case the curve is typically cone in 
form and position, the threshold minimal 
at about 565 m|j.. In the amblyopic eye the 
curve is of about the same shape, but is 
displaced toward shorter wave lengths, so 
that the minimum threshold lies at about 
545 m[ji.. The net effect of this displace- . 
ment is that below about 565 m|j, the 
thresholds in the amblyopic eye are lower, 
above 565 m[jL they are higher than those 
of the normal eye. 

This shift of sensitivity is as though 
the stimulated area in the amblyopic eye 
included a number of rods, as it might 
have done were fixation not sufficiently 
precise to hold the field within the rod- 
free area. A number of attendant circum- 
stances support this interpretation of the 
data. This subject in general reported 
color sensations only rarel}' ; it is signifi- - 
cant that in the present instance he re- 
ported seeing the threshold stimulus at- 
436 m[x as “blue” with the dominant eye, 
as colorless with the amblyopic. The same 
observer, in the experiment shown in 
figure 2, saw a 1 -degree central field as 
blue at about the same intensity with 
both eyes ; actually in this case also, how- 
ever, he had reported seeing the field as 
colorless in the amblyopic eye about 0.5 
logarithmic unit lower than the color 
threshold. At the time the measurements . 
shown in figure 4 were performed, this 
subject complained of difficulty in fixat- 
ing with the amblyopic eye, saying that 
he felt that this eye tended to wander off 
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the'fixation point. It is important to note, 
however, that the central data from the 
amblyopic eye are still overwhelmingly of 
the cone type, .as comparison with the 
peripheral (rod) data of figure 3 shows. 
VVe should conclude, therefore, tliat even 
this patient displayed a remarkable ca- 


lengths, and the intensity must be raised 
further to reach the color threshold. Both 
“white” and color thresholds are shown 
in the table. 

In G. E. T. the thresholds of the 
amblyopic eye at low wave lengths tend 
to lie slightly below, those at long wave 



pacity for central fixation with the am- 
blyopic eye, though not as precise as that 
of his normal eye, or as either eye of 

G. E. T. - 

In three patients the spectral sensitivity 
-was measured in a field 2 degrees in 
diameter, fixated centrally. The data are 
table 1. Such a field could pos- 
y be contained wholly within the 
^ ovea in certain instances, but ordinarily 
projects beyond this at its boundaries 
includes a few rods. For this reason 
U'e field is usually seen at the threshold as 
CO orless, particularly at shorter wave 


lengths slightly above those in the dom- 
inant eye. These differences are com- 
parable in trend with those shown in 
figure 4. In R. S. no significant differ- 
ences appear between the two eyes 
throughout the spectrum. In I. M. the 
thresholds in the amblyopic eye lie con- 
sistently about 0.4 logarithmic unit be-^ 
low those in the dominant eye. The 
averaged results for these subjects reveal 
a tendency of the thresholds in the 
amblyopic eye to fall below those of the 
dominant eye, marked at short wave 
lengths, probably insignificant at long 
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wave lengths. The differences are rela- 
tively small in all cases. They probably 
mean — in the subjects G. E. T. - and 
I. M. — a greater participation of rods in 
the thresholds of the ambl3'^opic eye, due 
to less perfect central fixation. In K. S., 


It is clear also from these measurements 
that both cone and rod apparatuses are 
intact in the amblyopic eye; and that the 
sensitivity of its fovea is not consistently 
inferior to that of the dominant fovea 
of the same subject. 


TABLE 1 

Thresholds of amblyopic and dominant eyes of three subjects, measured at various wave 

LENGTHS IN A FIELD 2 DEGREES IN DIAMETER, FIXATED CENTRALLY. AT LOW WAVE LENGTHS SUBJECTS 
USUALLY REPORT THE FIELD INITIALLY AS COLORLESS (“WHITE”); THE INTENSITY MUST BE RAISED 
FURTHER TO REACH THE COLOR THRESHOLD. THRESHOLDS ARE EXPRESSED AS LOGARITHM OF THE RELA- 
TIVE ENERGY. 


Wave 

length 

(mix) 

Type of 
Thresh- 
old 



Log Threshold Energy 


- 

G.E.T. 

Age 18 ' 

R. S. 

Age 10 

I. M. 

Age 11 

Averages 

Ambly. 

Dom. 

Ambly. 

Dom. 



Ambly. 

Dom. 

365 

white 

10.30 

10.21 

— 



10.02 

10.40 

10.16 

10.30 


color 

10.91 

11.10 

10.27 

10.34 

10.21 

10.57 

10.45 

10.67 

405 

white 

7.67 

8.00 

7.59 

7.52 

7.11 

7.51 

7.46 

7.68 


color 1 

7.86 

8.12 

7.75 

7.60 

7.27 

7.68 

7.63 

7.80 

436 

white 

— 

— 

I — 

— 

5.97 

6.33 

— 

— 


color 

6,63 

7.05 

6.63 

6.63 

6.17 

6.53 

6.48 

6.77 

546 

white 

5.60 

5.65 

— 

— 

5.48 

5.88 

5.54 

5.77 


color 

6.00 

6.01 

5.72 

5.55 

— 

— 

5.86 

5.78 

578 

white 

— 

— 

— 

— 

5.98 

6.19 

— 

' — 


color 

5.85 

5.69 

6.17 

6.13 

6.06 

6.34 

^ 6.03 

6.05 

623 

color 

6.01 

5.93 

6.25 

; 6.17 

6.09 

6.66 

6.12 

6.25 


in whom' these differences did not ap- 
pear, a marked fixation nystagmus was 
observed in both eyes ; It might be con- 
cluded that for this reason central fixa- 
tion in both eyes was equally imperfect. 
It is curious, however, that this patient 
reported the color correctly at the abso- 
lute threshold in both eyes at all wave 
lengths but 405 mp-, at which he saw the 
,^field as colorless slightly below the color 
threshold (cf. table 1). 

A small superiority in fixation by the 
dominant eye being in general conceded, 
it must be stressed that this is not al- 
ways evident, and that in any case fixa- 
tion by the amblyopic eye in view of its 
low -visual acuity is amazingly good.* 


* It is significant that when the fixation star 
w'as presented alternately to the two eyes, none 
of the patients observed any appreciable dif- 
ference in its appearance. 


Clinical reports 

R. H. S., white boy, 10 years old. The left 
eye had turned in ever since the first year of 
life. When first seen at the age of three years, 
the patient had a convergent strabismus of the 
left eye of 70^. The visual acuity of the left 
eye had always been extremely low and was 
not materially improved by occlusion. The 
angle of squint had been reduced by operative 
procedures to 4 to S'". Visual acuity, with cor- 
rection: R.E. (-t-2.50D. sph. O -fl.SOD. cyl. 
ax. 80°) = 20/25-2; L.E. (4-2.00D. sph. O 
-J-0.75D. cyl. ax. 100°) = 10/200, eccentric 
fixation. 

T. P., white male, 23 j'ears old. The right 
eye used to turn in when the patient was a 
child; it straightened spontaneously. Visual 
acuity: without correction, R.E. 20/400; L.E. 
20/400; with correction, R.E. (— 0.50D. sph. 
O — 0.25D. cyl. ax. 30°) = 20/400-f 1 ; L.E. 
(-1.75D. sph.) = 20/12. There is a, conver- 
gent strabismus of 10^ with normal retinal 
correspondence in the afterimage test and on 
the synoptophore. The patient has fusional 
amplitudes, but cannot bar-read. 
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■ ,G. E. C., jr., white boy, 10 years old. Turn- 
ing iti of the left eye was noticed by parents 
one 'year prior tp examination. Visual acuity ; 
without correction, R.E. 20/20 ; L.E. 20/200 ; 
with correction, R.E. (-(-I.25D. sph.Oi-l-0.50D. 
cyl. ax. 90°) ~ 20/20; L.E. (-f-0.50D. sph. 
O -fl.OOp. cyl. ax. 90°) = 20/200-f-l, fixation 
uncertain. There is a convergent strabismus of 
the left V eye of IS'^. The amblyopia prevents 
e.xact determination of the sensorial retinal re- 
lationship. 

G. E. T., Jr., rvhite male, 18 years old. Turn- 
ing in of the right eye had been noticed since 
the patient’s second j'ear of life. He has worn 
glasses since the age of five years. At the age 
of 10 years he had orthoptic treatment for 18 
months. Visual acuity : without correction, 
R.E. 20/200; L.E. 20/20-1-2; with correction, 
R.E. (-1-3.00D. sph. O -h0.75D. cyl. ax. 100°) 

=: 20/200+1 ; L.E. C-f 3.00D. sph. Oi -f0.25D. 
cyl. ax. 135°) = 20/15. There is, with correc- 
tion, a convergent strabismus of the right eye 
of IS degrees with anomalous correspondence 
in the afterimage test. 

T. M., white girl, 11 years old. No cross- 
eyedness noticed by parents. Poor vision in 
right eye discovered by school nurse. Visual 
acuity: without correction, , R.E. 20/400; L.E. 
20/20; with correction, R.E. ('1-7.50D. sph.) 
= 20/200, fixation uncertain; L.E. (-fS.OOD. 
sph. Cr 4-075D. cyl. ax. 135°) = 20/20. There 
is a convergent strabismus of the right eye of 
i2\ with of right hypertropia. Retinal cor- 
respondence normal on the synoptophore ; the 
patient has fusional amplitudes. After total 
occlusion of the left eye for one month fol- 
lowing the tests, the corrected visual acuity 
unproved only to 20/200+1, but the fixation 
was much better and steadier and the patient 
reported considerable subjective improvement. 

Discussion 

The results of our experiments may be 
summarized as follows ; In the instances 
of strabismic amblyopia that we have ex- 
amined the absolute threshold was nor- 
mal, foveally and peripherally, in cones 
and rods, and in light and dark adapta- 
Imn. It must be concluded that the en- 
fme apparatus of simple light perception 
's no^al in these subjects. With this was 
associated a capacity approaching normal 

or fixating and localizing illuminated 
points and areas on the central and pe- 
J’^pheral retina. 


More extensive examination df this 
class of patients may reveal that some of 
them react differently from wliat is ^fe 
described. This should not detract ma- 
terially from the conclusions which we 
wish to draw. Yet it should be noted that 
all our subjects presented exemplaiy 
cases of the defect under consideration, 
and responded uniformly to our proce- 
dures. For these reasons it may be hoped 
that the results of our experiments and 
our conclusions from them are generally 
valid. 

That the capacit)" for pattern discrim- 
ination may fall as low as 20/200 to 
20/400 without any loss of sensitivity to 
light shows that in man the apparatus for 
form vision is to some degree distinct 
from that involved in simple light per- 
ception. This inference is consistent with, 
the results of recent investigations of cen- 
tral structures concerned in vision. 

It has recentl}'^ been shown that in rats 
(LasHley, 1931), dogs (Pavlov, 1927, p. 
341 ; Marquis, 1934), cats (Smith, 1937), 
and monkeys (Kluver, 1941, 1942; Mar- 
quis and Hilgard, 1937), complete re- 
moval of the occipital Jobes of the cere- 
bral cortex results in virtually complete 
loss of pattern and object vision, with 
little if any observable loss in the ca- 
pacity to react to light or discriminate 
brightnesses..* Such animals also may re- 
tain a capacity to localize stimuli within 
the visual field sufficiently good to be of 
important use in orienting the animal’s 
movements. These experiments show that 
in mammals generally the anatomic struc- 
tures associated with simple light dis- 
crimination and some degree of visual 
spatial orientation are subcortical, where- 
as pattern and object vision require the 
services of the occipital cortex. The ani- 
mal deprived of its visual cortex ex- 

* Excellent reviews of this subject have been 
written by Marquis (1934) and more recently 
by Fulton (1943) with Marquis’s collaboration 
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hibits in- extreme form properties which 
resemble to a remarkable degree those 
found in the amblyopic vision of our pa- 
tients. 

It has been reported that in man com- 
plete destruction of the occipital lobes 
results in complete and permanent blind- 
ness, and the loss of all sensations to 
light (Marquis, 1934). -Apparently in 
■man all sensory aspects of vision possess 
indispensable cortical components. Per- 
haps this may be viewed as a final stage 
in the phylogenetic “encephalization” of 
visual functions (cf. Marquis, 1935). 
Our experiments show, however, that in 
man also, since pattern vision can be so 
completely separated functionally from 
light perception and spatial projection, 
these functions must maintain some de- 
gree of anatomic separation.* One may 
suppose further that within this sensory 
hierarchy, pattern vision, as in lower 
mammals, continues to occupy the higher 
level. 

These considerations lead to the follow- 
ing conception of the nature of strabismic 
amblyopia. It appears to consist in a 
cortical inhibition of the higher cortical 
function of pattern vision, without nota- 
ble impairment of the lower cortical 
functions of simple light perception and 
. spatial localization. If, as we and others 
have supposed, the object of the ambly- 
opia is to prevent diplopia in strabismus, 
this is accomplished with the maximum 
economy. Only the disturbing image is 
suppressed, without interfering with ir- 
relevant visual functions or structures. 

The localization of the primary de- 
fect in strabismic ambl3mpia in the cere- 
• bral cortex places it in that organ of the 
nervous system primarily concerned with 
the formation of new adaptive responses. 

♦Riddoch (1917) has discussed the dissocia- 
tion of perceptions of light, form, and move- 
• ment in the visual field, in cases of human 
occipital irijuiy. 


We have in this consideration some 
physiological sanction for the cure of 
such amblyopias through use and training, 
and support for the belief that the defect 
itself arises as an adaptation to strabis- 
mus, imposed upon an originally normal 
visual apparatus. 

This conception of strabismic ambly- 
opia differs in important ways from that 
proposed recentl)' by Hanns (1938). This 
investigator had measured the pupillo- 
motor sensitivity of tlie retinal center 
and periphery in normal and amblj'opic 
eyes. In the normal retina the center is 
more effective than the periphery in clos- 
ing the pupil. In amblyopic eyes Harms 
found the central sensitivity to be 
relatively decreased. He concluded that 
the defect in strabismic amblyopia must 
be located below the point at which the 
pupillarj'- pathways depart from the vis- 
ual projection, a consideration which he, 
believed restricted it to the optic tract, 
optic nerve, arid retina. He decided that 
it must. In fact, lie in the retina. Though 
agreeing that the inhibitory process orig- 
inates in the cerebral cortex. Harms con- 
cluded that it is projected centrifugally 
so as to suppress the activity of the 
retina itself. 

Apart from the fact that no mechanism 
for cortical inhibition of retinal function 
has yet been demonstrated, it is difficult 
to imagine what form it could take that 
is not excluded by the present experi- 
ments. We have shown that retinal sensi- 
tivity is not directly decreased in stra- 
bismic amblyopia. An alternative possi- , 
bility — that the activity of some elements 
is entirely suppressed while others con- 
tinue to function normally — would ex- 
plain the low visual acuity that is ob- 
served ; but this also cannot be the case, 
since it is well known that any diminution 
in the number of elements stimulated — 
as by decrease in the size of a test field 
— raises the threshold to light (cf. Wald, 
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1937-1938). For these reasons the con- unable to maintain central fixation with 


elusion of Harms that in strabismic 
amblyopia retinal function is inhibited 
must be rejected. 

Harms’s observations are open to a 
simpler interpretation. Cortical centers 
are now known to exist for botli dila- 
tion and constriction of the pupil (Par- 
sons, 1901; Wang et al., 1931). It is 
therefore not necessary to assume an in- 
termediate. inhibition of retinal function 
to explain Harms’s results. It may be 
supposed, instead, that the cortical in- 
hibition in strabismic amblyopia is not 
confined to visual acuity, but extends 
further to include cortical pupillo-motor 
centers. Harms’s observations indicate, 
however, that the pupillo-motor inhibi- 
^ tion principally involves the projection of- 
the macular region of the retina upon the 
cortex. 

There is reason to suspect that the 
macular projection may be principally 
■involved also in the inhibition of visual 
acuity. The residual visual acuity of the 
amblyopic eye is comparable with that 
^«Mnd normally in the retinal periphen’’ 
Visual acuities of 20/200 to 20/400, such 
as our patients exhibited, are observed in 
normal eyes in areas 20 to 40 degrees 
from the fixation point (Wertheim, 
1894). It is certainly the macular ap- 
paratus that principally loses visual acuity 
in amblyopia. The relative effects of 
strabismic amblyopia upon central and 
peripheral visual acuity need to be care- 
fulty examined. 

A selective inhibition of the macular 
projection would affect pattern vision 
principally in bright . light, and might 
cave it almost unchanged in dim illum- 
inations. Some such effect might explain 
ne extraordinary capacities of the ambly- 
opic eyes of our subjects in the dark 
room as compared with their behSvior on 
e inical examination in ordinary light. In 
«ie latter case, one patient (R. S.) was 


either eye; in all the other patients fixa- 
tion with the ambl 3 ’’opic eye was observ- 
ably unsteady. Yet amblyopic and domi- 
nant eyes behaved so similarly in our ex- 
perimental procedures that had we not 
been aware of the histories of these pa- 
tients, nothing in tlie course of the meas- 
urements would have suggested that their 
eyes differed in capacity. The possibility 
therefore that the amblyopia might be 
particularly associated with vision in 
bright light also requires critical examina- 
tion. 

It is curious that this possibility has 
arisen also in connection with animals 
from which the visual cortex had been 
removed bilaterally.* Smith (1937) has 
reported that cats in this condition fail to 
learn an intensity discrimination habit in 
bright surroundings although able to 
learn the same habit easily when the sur- 
rounding illumination is reduced. Kliiver 
(1942) found that monkeys lacking the 
occipital cortex respond to a single light 
or differentiate two lights only if the 
over-all illumination is low or the in- 
tensity of the stimuli is ver}’" high. Poppel- 
reuter (1923) has reported furthermore, 
that following occipital injuries due to 
gunshot wounds in man, and in hemian- 
opias associated with central nervous dis- 
eases, patients may be entirety blind in 
the affected regions in bright light, yet 
always exhibit “amorphous” reactions to 
light in the dark room. 


* The extraordinary fidelity with which ' 
strabismic amblyopia mimics the condition 
found in animals deprived of the visual cortex 
may be judged from the remarks of Lashley 
(1931) concerning his observations on rats fol- 
lowing this operation; “The defects of vision 
may be interpreted either in terms of an 
amblj'opia with dim vision retained throughout 
with normal vision in the peripheral field. The 
■visual field or an extensive central scotoma 
little evidence available seems to favor the 
former interpretation,” 
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"Summary 

1. The absolute threshold of vision has 
been measured under various circum- 
stances in five patients with strabismic 
amblyopia. In all cases thresholds were 
determined alternately in the amblyopic 
and dominant eyes. Three types of meas- 
urement were performed: (a), dark 
adaptation following a high state of light 
adaptation; (b) the distribution of thres- 
holds over the retinal surface, central and 
peripheral, in the dark -adapted eye; and 
(c) the variation of threshold with wave 
length, centrally and peripherally, in the 
dark-adapted e 3 'e. 

- 2. In all cases the threshold of the 
amblyopic eye was found to be essentially 
normal, -foveally and peripherally, in 
cones and rods, and in light and dark 
adaptation. With this is associated a ca- 
pacity approaching normal for fixating 
and localizing illuminated points and 
areas on the central and peripheral retina. 

3. The entire apparatus of simple light 
perception and spatial localization within 
the visual field is therefore virtually 

'normal in these patients. Since, however, 
the visual acuities of their amblyopic eyes 
were in no case higher than 20/200, 
the apparatus of pattern vision must be 
to some degree distinct from that which 
mediates the other visual functions. 

4. Subhuman mammals which have 


been deprived of the occipital lobes of 
the cerebral cortex, which ‘contain- the 
visual areas, also lose virtually all ca- 
pacity for pattern vision while retaining 
sensitivity to light, brightness discrimina- 
tion, and visual-space localization. Pattern 
vision in mammals generally, therefore, 
requires the cortex, while other visual 
functions appear to be in large measure 
subcortical. In man there is evidence that 
all sensor}’’ aspects of vision have in- 
dispensable cortical components. Our ex- 
periments, however, show that here also 
some degree of anatomic dissociation of 
visual functions must exist. 

5. In view of these relationships, and 
of the demonstrated effectiveness of use 
and training in curing some cases of stra- 
bismic amblyopia, it is concluded that this 
disability consists in a cortical inhibition 
of the higher cortical function of pattern 
vision without notable impairment of the, 
lower cortical functions of light percep- 
tion and spatial projection. 

6. The possibility exists that this inhibi- 
tion involves principally the macular pro- 
jection on the cortex and, perhaps as a 
consequence of this, pattern vision pri- 
marily in bright light. 

Biological Laboratories of Harvard 
University. 

The Dartmouth Eye Institute. 
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Discussion 


Dr. Sloan : Would this explain im- 
provement in light threshold without im- 
provement in form vision in recovery 
from vitamln-A deficiency? 

Dr, Burian:,No, I do not believe so. 

Dr, Sloan : May I explain why I asked 
-the question? We have had such cases. 
About six men were referred because 
they had difficulty in night flying. There 
were evidences that they had been on poor 
They were returned to a normal 
vitamin-A diet, and the light threshold 
recovered before form perception in low 
illumination. 

Dr. Burian: The improvement in the 
light threshold by vitamin-A therapy is a 
peripheral process; we believe the dis- 
sociation of light perception and form 
vision in our amblyopia patients to be of 
central origin. May I add that our as- 


sumption is strengthened by clinical ex- 
perience gathered during the last war in 
England, France, and Germany. Patients 
who had sustained gunshot wounds to the 
occipital lobes, in recovering sight first 
regained light perception. Qualitative 
light perception was the first degree of 
restitution before any form vision was 
reacquired. 

Dr. Clapp ; Please comment on the 
efficiency of light-flashing orthoptic ap- 
paratus in amblyopia ex anopsia. 

The Chairman: It seems to me that 
that is a little outside the province of 
this paper. 

Dr. Burian : It is, and I have had no 
personal experience' with it. It is, how- 
ever, conceivable that better fixation may 
be obtained in amblyopic eyes when light 
is presented in short flashes. 



THE HISTORY AND DEVELOPMENT OF THE IRIS- 
INCLUSION OPERATIONS* 

Thomas D, Allen, M.D. 

Chicago 


It was quite obvious to Sir William 
Adams in 1812 that some better method 
of treating painful eye disorders was 
necessary tlian the usual routine in vogue 
in his time. Ten years earlier, in 1802, 
according to J. V. Solomon,^ writing in 
1863, Dr. Whyte^ had recommended a 
section of the ciliary region for the re- 
lief of pain. He is quoted as follows : 

“In cases of enlargement of the an- 
terior hemispheres of the eye . . . punctur- 
ing the eyeball with a couching needle. 
His incision was made through the 
sclerotica into the posterior aqueous 
chamber, the instrument being carried 
‘behind and parallel to the iris.’ He directs 
‘the outlet’ (incision) should be ‘propor- 
tioned to the existent expansion’ . . . .” 

Solomon goes on to say that in 1807 
Mr. Wardrop in the Edinburgh Medical 
and Surgical Journal (volume III) wrote 
on the “Relief of inflammation of the eye 
by opening the cornea and evacuating the 
aqueous humour,” and in 1813 presented 
a paper in London before the Medico- 
Chirurgical Society:® “On the effects of 
evacuating the aqueous humour in inflam- 
.mation of the eyes and some diseases of 
the cornea,” in which he refers to the 
great and immediate relief of his patients 
on the sudden removal of tension. 

Naturally these operative measures 
were not always followed by happy re- 
sults ; surgeons became fearful of such 
brutal attacks on so delicate an -organ. 
Adams studied enucleated eyes and final- 
ly wrote a “Treatise on artificial pupil, 
in which is described a series of improved 
operations that he and his disciples had 


* Presented at the Chicago Ophthalmological 
Society, November 15, 1943. 


used from 1812 to 1819 and had called 
mdotcleisis. 

One of his pupils, Karl Himly,® in 
1816 quoted Adams as noting that the 
prevalent method of treating eye diseases 
“by blood letting to the point of fainting 
and extreme weakness” often left the 
patient in a dire condition for years. He 
therefore sought to treat the eye itself by 
less drastic means whenever possible. 
Among other observations, he noted that 
certain patients could not see if their 
pupils were occluded by inflammatory, 
exudate; and after the acute inflamma- 
tory signs had abated he would try to 
make new pupils for them b)'^ incising 
the cornea, allowing the aqueous to 
escape and then drawing a portion of the 
iris outside of the aqueous chamber and 
usually excising the prolapse. In such 
cases the cornea would often become less 
cloudy, there was return of the sight and 
there was relief from pain and headache 
as soon as the pain from the operation 
itself passed. He also would rub the in- 
flamed eye through the upper or, lower 
eyelid with his finger, in spite of the risk 
involved. These procedures he taught to 
others, among whom was Karl Himly, 
who continued to practice them and to 
write about them in Germany. 

The middle of the 19th century saw 
men like Bowman working in England, 
Graefe in Germany, Donders in Holland. 
Each in his own way was working out 
his clinical problems ; each had associates. 
One of Bowman’s associates was George 
Critchett who became a great London 
ophthalmologist. At the age of 30 years he 
wrote a paper® on “Iridesis : or the fprma- 
tion of artificial pupil by tying the iris.” 

The operation is performed in the fol- 
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lowing manner : “A wire speculum is m- - 
serted, and with a pair of forceps a small 
fold of the conjunctiva close to the cornea 
is held so as to fix the eye.- An opening ds 
then made with a broad needle through 
the margin of the cornea, close to the 
sclerotic, and just of sufficient size to 
'admit the cannula forceps : with it a small 
portion of the iris, near, but not close to, 
its ciliary attachment, is seized and drawn 
out to the extent considered necessary to 
enlarge the pupil; a piece of fine floss 
silk, previously tied in a small loop 
around the cannula forceps, is slipped 
down and carefully tightened around the' 
portion of iris made to prolapse, so as to 
include and strangulate it. This maneuvre 
requires a little practice and dexterity and 
is best accomplished by holding each end 
of the silk with a pair of small forceps 
with broad extremities, bringing them 
exactly to the place where the knot is to be 
tied, and then drawing it moderately 
tight. A single tie is sufficient; the ends 
, are then cut off and the operation is 
complete. Little or no irritation usually 
follows. The small portion of iris in- 
cluded .in the ligature speedily shrinks, 
leaving the loop of silk, which may be 
removed^ from the eye about the second 
day. This operation has been performed 
many times by myself and my colleagues, 
Mr. Bowman and Mr. Poland, and the 
result has been in every respect most 
satisfactory.” 

In volume II is found an addendum : 
Further remarks on the formation of 
artificial pupil by iridesis.” In this article'^ 
the Writer describes some changes he has 
made in his technique and also gives some 
cases^ illustrative of the various “morbid” 
conditions to which it is suited. “I believe 
t lat it (iridesis) possesses important ad- 
vantages over every method hitherto pro- 
posed . . . and I confidently anticipate its 
'■er>' pneral adoption.” 

It is interesting to note some remarks 


that this same George Critchett made on 
June 9, 1882, just five months before his 
death. At the time he was vice-president 
of the British Ophthalmological Society.® 

In discussing a paper on sclerectomy he 
made it very evident that he disapproved 
the inclusion of iris in a scleral wound, 
on account of the danger of S}"mpathetic 
ophthalmia : “I am careful always to 
divide the comeosclerotic tissue just in 
front of the ciliary body and to leave a 
small bridle of this tissue undivided. If a 
slight prolapse of the iris occur at either 
corner, I endeavor to remove it.” A recent 
remark on the Critchett operation was 
made by Samuel Theobald® of Baltimore, 
in discussing Harrower’s contribution - 
(vide below) ; “The operation was done 
where there was a central corneal opacity, 
the idea being to obtain a narrow pupil 
with apex at the margin of the cornea. 
An incision having been made in the 
corneo-scleral junction with a broad 
needle, the iris was seized at the pupillary 
margin with a blunt hook, drawn out, 
and about it was tied a fine silk loop. The 
included portion sloughed and the iris' 
became adherent to the corneal wound. 
The immediate result was satisfactory 
but the operation was eventually aban- 
doned because, every now and then, a 
case of sympathetic ophthalmitis re- • 
suited.” 

While this was going on in England, 
Von Graefe was writing his monographs 
on iridectomy in iritis, choroiditis, and - 
glaucoma. In 1857 he introduced iridec- 
tomy^® as the best operation for glau- 
coma, and specified three cardinal prin- 
ciples of technique: (1) Make the in- 
cision enter the extreme periphery of the 
chamber. (2) Make the incision as 
broad as possible. (3) Tear the iris from 
the root. 

He believed the operation opened up ■ 
the natural channels of outlet for the 
aqueous. 
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To appreciate the situation in Von 
Graefe’s time we should recall that 
ophthalmolog}’’ was just emerging from 
the dark ages. Although a 'method of 
examining the interior of the e 3 ’’e re- 
flected light had been expounded by 
Helmholtz in 1851, glaucoma was not the 
entity nor symptom complex that we 
know today. The importance of hardness 
of the eye was just being appreciated, 
and the degree of hardness was measured 
by the fingers as +1, +2, +3, and ston)' 
hard. When hardness was associated with 
hyperemia and pain, it was an acutely 
“inflammatory” eye for which the patient 
would insist on some relief even if it 
, meant removal of tlie eye. The only 
medical measures at hand were the 
opiates. Opening the cornea to let out the 
aqueous would give only temporary relief 
without much chance of saving the sight. 
So it was a great boon to humanity when 
Graefe found that by using a limbal in- 
cision and by removing the iris tissue, the 
pain could be relieved, the globe could be 
retained and often some sight as well. 
Ph)'^sicians knew well the danger of 
opiates then as they do now, and un- 
doubtedly sought to perform the opera- 
tion with the least opiate. But the less 
opiate, the less toilet of the wound was 
possible, for the tissues were exquisitely 
tender. Chloroform was often used for 
general anesthesia ; we all know how post- 
anesthetic retching and vomiting often 
disturb a perfect wound toilet. Undoubt- 
edly many an eye was therefore left 
.without a proper toilet of tlie wound; 
that is, portions of the iris torn from its 
root in the ciliary body were probably 
left in the wound. This fact undoubtedly 
•worried many an eye surgeon, because 
for years it had been known that an eye 
injury followed by incarceration of uvea 
in a comeal or scleral wound often re- 
sulted in sympathetic ophthalmia and 
blindness in both eyes. But untreated 


glaucoma also resulted in blindness, and 
when glaucoma caused blindness in one 
eye, it was apt to be followed by glau- 
comatous blindness in the other eye. 

I have tried to show in the foregoing 
that there was an attempt by the ophthal- 
mologists to break out of their bonds of 
ignorance. They would catch an idea, but, 
handicapped b}"^ their training and their 
lack of the* scientific approach, they did 
not seem to be able to follow their ideas 
logically. Von Graefe brought a, new 
viewpoint and stimulated many others to 
similar thoughtful consideration of clini- 
cal pathologj', symptoms, diagnosis, and 
treatment. One of the first young men to 
react to his monograph on glaucoma was 
Coccius. 

E. A. Coccius^^ noted in his thesis in 
1859 that the iridectomy of von Graefe 
and the paracentesis operation were often 
only temporarily successful ; the disorder 
often passed into a chronic stage char- 
acterized by progressive destruction of 
the optic nerve and blindness associated 
with recurrent and often continuous in- 
crease in tension. Coccius modestly an- . 
nounced : "We have had the good, fortune 
to discover a new method of operating- 
for chronic glaucoma. ... It consists in 
this : in the iridectomy onty a small part 
of the iris is cut off, the other part is left 
lying in the wound, so that the iridectomy 
is combined with an.iridencleisis. . . . 
The iridencleisis may cause emphatically 
dangerous accidents but there is a decided 
difference here : whether a large piece of 
the iris shall be enclosed in a small wound ' 
(after which the well-known incarcera- 
tion phenomena may appear) ; or whether 
a small piece of the iris shall be left lying 
in a large wound. In the latter case we 
have not observed inflammation ; but the . 
results for chronic glaucoma are of the 
kind to which no other method leads us ; • . 
and we have also given up many drainage 
procedures which we thought necessarj^ - 
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(even, so manj' as 30 in different spaces 
of time), when in spite of the foregoing 
iridectom)’^ the .glaucoma made further 
advances. We cannot overlook the fact 
that we have had favorable results with 
these methods. ...” 

Coccius’s conclusion was : “The results 
of iridectomy cannot be compared with 
those yielded by iridencleisis ; the main 
point is not to cut out a large piece of 
the- iris but only to let a large flap of the 
iris be included in the incision. . . . Then 
this piece of iris can drain the aqueous 
' to a larger degree than in any other pos- 
sible way through the cornea.” 

The question at the time was not opera- 
tion or medical treatment, as the value of 
miotics was not discovered until nearly 
20 years later^ — that is, e'serine, by L. 
Laqueur . (1876), and pilocarpine by A. 
Weber (1877), 'although von Graefe had 
, found the extract of calabar bean 
(physostigmine) useful. 

Probably the next contribution that 
should be mentioned is that b}'' deWecker, 
who, from 1867 on, wrote voluminously 
on many topics in ophthalmolog}^ and in 
particular regarding drainage operations 
for glaucoma. His microscopic studies of 
glaucomatous eyes, many of which had 
been iridectomized, led him to believe that 
the reason 'why the operation was some- 
times successful was that it produced fine 
filtering channels which drain away the 
aqueous that cannot escape through the 
spaces of Fontana. DeWecker reasoned 
that these drainage channels would con- 
nect the chamber with the veins, and if 
t ere \vere enough of them (about one 
ourth the corneal circumference), the 
tension would recede. At first he taught 
that the ink should not be touched. Later 
_ e modified his technique to include 
'rj ectomy of the root, so the iris would 

cling.. to the posterior surface of the 
cornea and block the angle. 

itton Forbes’* in 1879 translated de- 


Weeker’s “Ocular tlierapeutics.” A few- 
interesting quotations follow : “Glau- 
coma is ‘the expression of a disturbance 
of equilibrium between secretion and ex- 
cretion, with increase in the. contents of 
the tyt, and increased tension.’ ” On page 
260, “It is now more than ten years since 
I insisted on the fact that the cure of 
glaucoma must be searched for in the 
reestablishment of filtrations through a 
suitable cicatrix. ... I was the first to 
adopt the doctrine of impaired filtration.” 
On page 266, “Congestion, where an eye 
is affected by senile changes and where 
channels of filtration are scarcely ade- 
quate to carry olf the normal accumula- 
tion of fluid, will cause an increase in 
tension which, though slight, will be quite 
sufficient to establish the vicious circle I 
have already spoken of.” On page 270 
deWecker says that he neglects his own 
precepts in advising removal of the iris^ 
but this is to obtain better drainage, free 
of complicating iris tissue. “In this opera- 
tion, iridectomy is but a mere affair of 
cleansing the wounds in the capsule and 
cornea and especially in the iridic angle — 
the operation establishes between the 
veins and the anterior chamber a more 
direct mode of communication.” A pa- 
tient upon whom a drainage operation had 
been performed had found that whenever 
the eye became irritable and hard, by 
pressing upon it he could relieve the irri- 
tation and cause the eye to become softer; 
moreover as a result of this pressure, 
there was an edema of the conjunctiva 
(page 272). . . . Miotics had been intro- 
duced in 1876 and 1877 and deWecker at 
once made use of them, both preopera- 
tively and postoperatively. 

At the International Medical Congress 
in London 1881, Mr. C. Baderi® pre- 
sented a verj^ short contribution and 
showed five illustrative cases under the 
title, “Sclerotomy in glaucoma.” “In 
bringing before you the following cases ‘ 
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of glaucoma treated by sclerotomy, I wish 
to prove: (1) That the kinds of glaucoma 
usually treated by iridectomy can be 
treated more successfully by sclerotomy, 
(2) That to secure success, it is desirable 
to obtain, and to maintain, a staphyloma 
of the conjunctiva with or without a pro- 
lapse of the iris. These cases also show 
the truth of the second proposition, that 
is, the desirability of a staphyloma of the 
conjunctiva, with or without prolapse of 
the iris. I know of no better method to 
secure this than the kind of staphyloma 
by which a small scleral flap is made, 
close to the insertion of the iris, leaving 
part of the conjunctiva adjoining the 
scleral wound undivided. I consider the 
occurrence of prolapse of the iris a favor- 
able accident, and the non-occurrence of 
staphyloma as an unfavorable symptom. 
All steps of the operation and of the 
after-treatment must tend to secure a 
bulging of the conjunctiva, or of con- 
junctiva and iris, as a safety valve to too 
high tension of the eye ball.” 

During the next 20 years there was, 
apparently, very little to interest us, in 
this connection. However, various seton 
operations were proposed. For example: 
At the VIII International Ophthalmologi- 
cal Congress (1894), H. WalkeF^'read a 
paper which may be summarized as fol- 
lows: After so many failures in curing 
glaucoma by iridectomy, he tried seton 
operations, using various substances, in- 
cluding muscle tissue, passing them into 
or through the anterior chamber. 

In the spring of 1890, Walker suc- 
ceeded in making a permanent fistula by 
means of inserting a flap of conjunctiva 
into an incision in the base of -the an- 
terior chamber. A tongue flap is dissected 
one-sixteenth inch by three-sixteenth inch 
with hinge near the limbus. Near the 
hinge an incision is made through the 
cornea, perpendicular to the plane^of the 
iris. When the aqueous has been evacu- 
ated, the conjunctival flap is pushed into 


the eye. The raw surface of conjunctiva 
will unite with the one raw edge of the 
corneal wound. The epithelial surface will 
not unite with the other edge of the 
corneal wound. Thus a fistula will be 
formed. The corneal incision must not be 
too large. Often the seton will have to be 
replaced on several postoperative days. 
The fistula may require occasional subse- 
quent probing. 

At the same congress (1894) Louis 
deWeeker’® read a paper on “Simple and 
combined sclerotomy.” In 1867, the 
author says, he stated that the value of 
the iridectomy for glaucoma was in the 
section of the sclera, the iridectomy itself 
being of secondary importance. In 1894, 
M. Kvies, at the Congress in Heidelberg 
(p. 118 of the report), stated: "Iridec- 
tomy is chiefly performed in order to 
prevent the prolapse of the iris, as ad- 
hesions forming between it and the cica- 
trix render the usefulness of the section 
questionable.” Knies quoted Mauthner 
and Snellen as having abandoned iridec- 
tomy in favor of sclerectom)’' ; also 
Bader, as encouraging prolapse of the 
iris in the scleral wound. “The ideal 
operation in glaucoma is evidently a 
large scleral incision combined with 
iridodialysis, running the whole length of 
the cicatrix formed in the trabecular 
pericorneal tissue.” The idea of iridodi- 
alysis seems to date from 1787, when it 
was performed by Assolini. In Jungken’s 
“Ophthalmic surgery” (1829) are found 
descriptions of no less than 19 different 
methods of performing iridodialysis. 

A great forvyard step was taken at the 
turn of the century. Maj. H. Herbert’® 
writing on “Subconjunctival fistula for- 
mation in the treatment of primary 
chronic glaucoma,” said -that this was a 
report of work done in Bombay, India, 
and he did not. lay claim to originality. 
Practically all patients there are seen in 
the late stages of the disease. Iridktomy- 
fails or destroys vision through compli- 



IRIS-INCLUSION OPERATION 


cations. A large classical iridectomy in 
advanced glaucoma is apt to be compli- 
cated by loss' o£ vitreous, expulsion of the 
lens, and retinal hemorrhage. More gen- 
eral success was found when by accident 
the iris healed in the wound, especially if 
covered by conjunctiva. Herbert there- 
fore purposefully attempted in 130 eyes 
to make a small uveal prolapse under the 
conjunctiva, using a thin cataract knife. 
Some iris was removed in 8 of these only, 
in the other 122 , the iris remained uncut. 
Results : 

(1) Late infection, possibly one; two 
eyes were lost by bacterial invasion at 
time of operation, 

- ( 2 ) Relief of tension provided, by a 
fistulous cicatrix appeared to be certain 
and permanent. In no single case had 
there been any question of a return to 
hypertension after free filtration had once 
become established. In a few eyes the 
immediate lowering of tension was fol- 
lowed by a period of slight hypertension 
lasting up to two to three months ; in these 
eyes daily massage and occasional eserine 
did much to control the high tension and 
, shorten its duration. There was little 
doubt that one should always combine a 
small iridectomy with the operation, in 
order to obtain what relief one could by 
the more recognized proceeding and to 
rely upon the weak scar only as a sort of 
safety valve. Especially should iridectomy 
be done if there is iris atrophy. “When it 
has become fibrous, tough, and inelastic, 
it much less readily undergoes the ab- 
sorption necessary to admit of the passage 
of aqueous through it.” Some 63^5 be- 
came quite soft, especially if the previous 
tension had been quite high. Probably 

this Was due to atrophy of the ciliary 
body. 

(3) Effect on vision was more favor- 
^ ^ e than could be expected of simple 
iridectomy. Herbert says, “1 have not 
ound.the operation, was liable to hatro 
eyes with ver>^ contracted fields.” In 


nearly all cases there was' a definite im- 
provement in vision. In some cases' de- 
terioration progressed. 

(4) Delayed refilling of the anterior 
chamber was due to : (a) too free leakage 
of aqueous; (b) deficient secretion of 
aqueous; (c) escape of vitreous at op- 
eration if the incision was too far back. 
Occasionally there was intraocular 
hemorrhage. Sympathetic ophthalmia was 
rare. Operation was done with a small 
thin Graefe knife (not with a keratome) ; 
a very oblique and small incision, 4 mm. 
(inside) was made in order to produce 
as small a prolapse as possible. Herbert 
operated without previous use of eserine. 
He felt it necessary to have some con- 
junctival edema result (so as to pit on 
pressure with a probe). 

[The Schibtz tonometer was presented 
to the profession in March, 1905.] 

Although Lagrange made repeated as- 
sertions that it was unwise and unsurgical 
to allow iris to be incarcerated in a scleral 
wound, our storj'^ would not be complete 
without a few references to his attitude 
and to his contributions, for he wrote 
extensively at the very time that iris- 
inclusion operations were being propose. 
At first he was very much in favor of 
sclerectomy, but by 1907^’ he advocated 
the combined operation of iridectomy and 
sclerectomy (not sclerotomy') for chronic 
simple glaucoma. He maintained that a 
simple scleral incision with or without 
iridectomy was no more satisfactory than 
iridectomy itself, because the lips of,. the 
wound healed and did not continue to 
filter. He here reviews the contributions 
of Bader, Walker, Herbert, and'Holth, 
their advantages and disadvantages 
(especially the dangers of sympathetic 
disease and infection) and then describes 
his own operation, which in brief, is as 
follows : 

(a) Eserine instillation preliminary to' 
operation to free the iris angle as much 
as possible so as to allow for better 
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section. This also would reduce the pos- 
sibility of iris entanglement in the wound. 

(b) Local anesthesia, combined with 
- instillation of adrenalin. . 

(c) Incision with a thin Graefe knife; 
the puncture and counterpuncture should 
be made much as in a cataract operation 
but less extensive, and should be oblique 
and quite far out in the iris angle to 
include a scleral lip and a large con- 
junctival flap. 

' (d) Sclerectomy; when the flap is 

^ pulled down, the scleral lip must be re- 
moved without buttonholing tlie con- 
junctiva. 

(e) ‘Tridectomy in the usual way” — 
Lagrange unfortunately does not give de- 
tails about tearing the iris from the root 
or replacing the pillars; the pictures 
would indicate he did not intentionally 
leave iris in the wound. 

A few months later, in the Annals 
d’Oeulistique, is given the paper which 
Holth^® presented to the French Ophthal- 
mological Society: ‘Tridencleisis anti- 
glaucomatosa.”^® Holth gives deWeeker 
• credit for showing that the filtering 
properties of the corneoscleral cicatrix 
constituted the active element of the 
operative treatment, and for being the 
first to substitute the anterior sclerotomy 
for the iridectomy. Holth began to do 
Graefe’s iridectomy in 1891, but became 
dissatisfied with the results. About 1893 
he began to notice that in certain cases, 
in spite of irregularities of cicatrization, 
the results were better; such cicatrices 
presented at one or both ends of the line 
of -incision a small bulla or a diffuse 
edema of the nearby conjunctival tissues. 
These formations have been given the 
name, “cystoid cicatrix,’ or filtering 
cicatrix,” after the theory of deWeeker. 
Holth explains : “The cause of these I 
have always found to be in the entrap- 
ment of the iris even when it was not 
visible at the level of the cicatrix. I 


prefer the term ‘fislular cicatrix,’ as the 
entrapped part of the iris in the cicatricial 
tissue determines the fistulous tract. The 
cystoid cicatrix is not the same thing.” 
Holth cites several examples of patients 
in whom one eye was correctly operated 
on and surgeiy on the other eye poorly 
done; the results of which were that, the 
eye correctly operated on became blind, 
whereas the one poorly operated on. re- 
tained the vision and a lowered tension. 

On August 26, 1904, after having 
operated upon several animals, Holth 
finally had the courage to trj^ out the idea’ 
of purposely encarcerating a fragment of 
iris in the angle of the wound when doing 
a subconjunctival iridectomy on a patient 
with absolute glaucoma. He mentioned 
his scruples: (1) Glaucoma can be pro- 
duced in an otherwise well eye by anterior 
s)mechiae; and (2) infection. To meet 
the drawbacks : ( 1 ) He incarcerated the 
iris in the scleral part of the limbus, and 
(2) he made the conjunctival cover large 
and thick. 

Holth’s technique after several trials 
became the following : 

( 1 ) Local anesthetic combined with , 
adrenalin. 

(2) Lance knife (keratome). With the 
point he picked up the conjunctiva 5 to 
8 mm. from the limbus, and entered the 
chamber 1 mm, behind the limbus. At 
times he did the operation with a Graefe 
knife, either (a) from above or (b) from 
the 2-o’clock or 10-o’clock position. In 
the latter case, (b), he would enter the 
conjunctiva S or 6 mm. from the limbus, 
enter the sclera 1^4 mm. from the limbus, 
cross the chamber just anterior tq the 
iris, reenter the angle and sclera, corning, 
out in a symmetrical position on the other 
side, both through sclera and conjunc-- 
tiva; he did not finish the scleral section 
as is done in the Lagrange operation. He 
could then do two iris-inclusion opera- 
tions with the one scleral thrust. 
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(3) He preferred the corneoscleral • was probably at least in part due to. post- 
wound to be short— not ove'^r 5 to 6 mm. operative rupture of the very large scleral 
long— and he- usually used a stop' ker- wound, either momentarily with imme- 
atome diate reestablishment, or with hernia of 


(4) In removing the keratome he was 
very careful to, depress the heel and raise 
the point so as not to injure the lens. 

(5) He grasped the iris either at the 
pupillaiy' margin (if he wished to cut the 
sphincter) or more toward the periphery, 
withdrew the iris and cut it radially, using 
the deWecker scissors, but was very'- care- 
ful not to cut off the prolapse. Thus a por- 
tion of the iris was left attached (hinged) 
and this was drawn into a corner of the 
scleral wound. 

(6) He did not use an iris spatula, as 
that injures the iris pigment epithelium. 

(7) He did this operation on many 
eyes in which an iridectomy had previ- 
ously been done. 

(8) Occasionally a thin glassy bulla 
would form over the operative wound ; , 
this would be sharply outlined at the sides, 
indicating that the aqueous was not drain- 
ing away freely into the nearby tissues. In 
such cases he would undermine the bulla 
from nearby and advocate massage. He 
attempted to produce a small edematous 
cushion over the corneoscleral wound.* 

In some cases the iris slipped back into 
the chamber; in others, no conjunctival 
edema was demonstrable even though the 
tension remained low; in still others mi- 
otics were of benefit postoperatively even 
though they had been almost useless pre- 
operatively. Holth emphasized the neces- 
s'ty of avoiding operation so long as there 
''as infection in the lacrimal passages. 
Occasionally , pupillary" synechiae formed, 
but no K. P. or other serious complica- 
tions. He said Lagrange’s success with 
sclerectomy with or without iridectomy 

f 1 1-^^^ demonstrated in one case through a 
o (hng of the iris a small pigment-lined fistu- 
ous tract through the sclera, leading into the 
subconjunctival space. 


3 bit of the edge of the iris. 

From 1909 to 1911, Johann Borthen^® 
of Norway 'vrote about a variation in the 
iris-inclusion operation, which consisted 
essentially ( 1 ) in instilling atropine about 
15 minutes before the operation, and (2) 
in omitting the cutting of the iris. One 
further difference in the technique was 
that Borthen akvays grasped the iris in • 
-the pupillary margin and pulled it out far 
enough so that the pigment lay^er of the 
prolapse would face anteriorly. He em- 
phasized, first, that the iris should hot be 
pulled' too far out of the chamber, and, 
second, that the limbal incision should not' 
be too’ large. If the iris is pulled too far 
out of the incision, the pupil will be dis- 
located too much, and if the incision is 
too large, the iris will retract into the 
wound; He named this operation “iridota- 
sis,” because he said it was the pulling 
and stretching of the iris that produced 
the beneficial results. 

“I believe that my'’ operation, far from 
being a minor variation of Holth’s pro- 
cedure,' casual and unessential in charac- 
ter, is, on the contrary, one which pro- 
duces essential and. radical changes in the 
mechanism of healing. Incision of the 
iris, iridotomy, may nullify the very 
effect, that of permanent drainage, which 
it was to promote. The very" fact, on the 
other hand, that the iris remains unin- 
jured, according to my suggestion, and is 
merely drawn out and stretched, may ac- 
count for the excellent results as to filtra- 
tion and fistulization with the attendant 
permanent reduction in tension . . . the 
radial arrangement of the fibers . . . the 
crypts appear longer, the contraction fur- 
rows smoothed out ... the pupil drawn 
away from the center. ... I believe this 
traction itself indirectly affects the ten- 
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sion, much in the same way as, but more 
actively than, eserine and active accommo- 
dation; there is increase of drainage 
through Fontana’s spaces in direct conse- 
quence of the stretching of the iris. . . . 
The more rapid and effectual reduction 
of tension after iridotasis, as compared 
with the results of iridencleisis, would 
speak strongly in favor of this lheor3\ 
The latter operation makes all stretching 
of the iris impossible and any reduction 
in tension is due to transcleral filtration 
solel3^ . . . Finally, it is worth noting that 
iridotasis ma3'^ be ineffectual where the 
iris is atrophic, even if subconjunctival 
edema appears over the prolapse — proba- 
bl3’' due to permanent obliteration of the 
iris angle and atrophic changes in the 
stroma iridis. ... In conclusion, I wish 
to lay stress on the importance of operat- 
ing under atropine mydriasis, so that 
complete paralysis of the iris may prevent 
spontaneous reposition ; the advisability 
of avoiding forcible traction on the iris 
after it has been brought through the 
'scleral section, so as not to draw up the 
pupil; and the necessity of a somewhat 
more liberal scleral section, 8 mm. in very 
old patients with rigid iris.” 

To these statements, Holth^^ replied: 
Borthen seemed to think that the fistulous 
scar was not the explanation of the good 
results of the Holth operation; and that 
the drawing of the iris away from the 
opposite angle, the clearing of Fontana s 
space and the stretching of the iris tissue, 
were the important elements in the irid- 
otasis. This, in spite of the fact that Holth 
had shown microscopic sections of seven 
e3'^es, demonstrating fistulization. In doing 
the Holth operation, Borthen used only 
one form (tongue form of the Holth 
operation, the least satisf3dng form) and 
he had done this only 16 times. Borthen 
excluded from his series, cases of inflam- 
matory glaucoma, such cases as were in- 
cluded in Holth’s original contribution. 
Borthen also called cured, cases with a 


tension of 30 mm., whereas Holth put 
these in the only partiall3'’ successful 
group, that group requiring postoperative 
miotics. Furthermore, Borthen did not 
make mention of the fact that the tension 
of an e3’^e is reduced after several trials 
with the tonometer; Holth reported the 
tension after the first trial and Borthen 
possibl3'^ after several trials. Borthen dis- 
regards as unimportant in normalizing 
the tension the very evident cushion of 
the conjunctiva opposite the scleral inci- 
sion. This cushion ma3’- be nonexistent if 
the communication channels lead directly 
to Tenon’s capsule. He does agree that 
Borthen’s suggestion of atropine imme- 
diately before the operation is a good one. 
Holth’s operation never dislocates the 
pupil, and can be used in cases of atrophic 
iris, in which cases the Borthen operation 
is of little value. 

David narrower, of Worcester, Mass- 
chusetts,^® was apparently the first in the 
United States to tr3'^, or at least to write 
about his experience with the iridotasis 
operation. His paper was read at the 
American Ophthalmological Societ3’^ meet- 
ing in Washington, D.C., in May, 1913 . 
He quotes Borthen as saying it was an 
improvement over the operation of Holth 
( 1907 ), called iridencleisis, or iris incar- 
ceration. 

narrower agreed with Borthen as to 
the inadvisabilit3'^ of incising the iris, be- 
lieving this portion of the operation to be 
unnecessary. He was convinced that the 
same effect could be produced by inclu- 
sion of a fold of iris, allowing the pos- 
terior surface to coalesce with the subcon- 
junctival tissues thus assuring a position 
of the sphincter external to the section, 
and, with this, free^ drainage. This modifi- 
cation had the advantage of avoiding a 
step of the operation, incision of the iris, 
which requires skillful technique and a 
good assistant to hold the conjunctival 
flap down on the cornea during iridotom3'. 
This idea was suggested to Borthen by the 
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observation of a case of rupture of the 
corneoscleral margin 'by blunt violence 
with incarceration of the iris under the 
uninjured conjunctiva. Tension was sub- 
normal and the eye free from irritation ; 
this condition remained unchanged as 
long as the patient was under obseu’^ation. 
Borthen’s operation is intended to pro- 
duce the ver}'- condition observed in this 
case. 

The operation (still quoting Harrower) 
is performed as follows : The conjunctiva 
is grasped with fine straight forceps about 
10 mm. behind the upper limbus, and a 
cut 2 to 3 mm. long is made in the raised 
conjunctival fold with ordinary iris scis- 
sors. The scissors are then carried toward 
the limbus, dissecting a conjunctival flap 
and keeping as near to the scleral surface 
. as possible in order to include a large 
amount of subconjunctival tissue in the 
flap. Care must be taken to avoid fenes- 
trating the conjunctiva near the limbus, 
as this would not only expose the incar- 
cerated iris to infection, but interfere with 
filtration as well. The globe is now held 
with fixation forceps, and the lance knife 
with stop introduced about 1 mm. behind 
the corneoscleral margin, and carried 
down through the anterior chamber until 
the section is 4 to 5 mm. long. The con- 
junctival flap can be made by means of the 
lance knife when making the incision, 
but the dissection wfith the scissors in- 
sures the inclusion of subconjunctival 
tissue in the flap, and he believes this is 
a matter of practical importance for fil- 
tration and the formation of a subcon- 
junctival bleb. The iris is now grasped at 
the sphincter with the iris forceps, taking 
a fold 1 mm.- Avide ; it is drawn out 
t irough the section and left there. ... A 
rop of atropine, instilled 10 minutes 
w ore operation, rvill insure the perma- 
uenc) of the prolapse, and does not cause 
uicreased tension. 

Harrower reported two cases. In the 
iscussion, 6 or 7 of the prominent mem- 


bers either condemned ,the procedure as 
most dangerous, or were ver}^ skeptical, 
Edward Jackson only being kindly dis- 
posed.' Critchett’s operation “iridodesis” 
was mentioned by Samuel Theobald of 
Baltimore. 

- A few years later,^® in 1917, Harrower 
gave another paper entitled “Five )'^ears’ 
experience with iridotasis,” before the 
same Society. By that time, he had per- 
formed the operation on 23 eyes. He had 
varied the technique only slightly by us- 
ing dissecting scissors and hugging the 
sclera. In the discussion which followed, 
it developed that he had not tried the re- 
cent modification made by Borthen- of 
buttonholing the prolapsed iris. 

Numerous other papers have appeared 
in the American literature, notabty, two 
by Dunbar Roy,^’’’ one each by W. H. 
Wilder,^® Clapp,^® Muncy,®^ Constan- 
tine,®® Works,®® Ziporkes,®* and Green- 
wood.®® Also in the 1933 British Trans- 
actions of the Ophthalmological Society 
of the United Kingdom appears an ex- 
tensive article^ by Holth®® and one by 
Wright.®’^ There are other contributions 
also, but none of them has developed 
material alterations in the technique, and 
their results for the most part confirm 
the claims in the earlier papers. 

Dunbar Roy reported five cases' in 
1916. In four of these cases both eyes 
were operated upon. He mentioned the 
fact that he had been told Borthen had 
discontinued the operation, so he wrote 
him and this is part of Borthen’s reply: 
“Since 1908 I have in all performed 
iridotasis in 242 cases, with so highly 
satisfactory results that I have not felt 
inclined to tiy- any other. I am convinced 
that the reduction of tension is due, not 
'to filtration, but to increased drainage 
through Fontana’s spaces in direct conse- 
quence of stretching of the iris. It-' is 
quite unnecessary^ to make the conjunc- 
tival flap larger than just sufficient to 
cover the incarcerated iris.” 
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Wilder’s contribution gives a condensed 
report of 36 consecutive cases. From my 
man}’’ years’ association with him I know 
how insistent he was on the production 
of as thick a flap of conjunctiva and epis- 
clera as possible, whether he did the 
iridotasis of Borthen or the iridencleisis 
of Holth. 

Allen Greenwood combined a sclerec- 
tomy Avith iridencleisis or with iridotasis 
if the tension was unusually high or apt 
to go high. He made a very oblique scleral 
incision, beginning farther back than was 
formerly advocated and entered the an- 
terior chamber as far in the angle as pos- 
sible. He thus had a shelf of sclera quite 
like that produced by the Lagrange in- 
cision, Avhich shelf could be cut off or 
punched Avith Holth’s punch forceps. He 
then folloAved by incarcerating the iris 
in one or both corners of the scleral 
AA-^ound. “No postoperative massage is 
necessary.’’ 

In 1922 Schlosser^® Avrote of a minor 
change in technique Avhich he said he had 
been using since 1904. He made a narroAV 
Lagrange sclerectomy as much under con- 
junctival cover as possible AA’ith almost 
no cutting of the conjunctiva itself. He 
Avould prolapse the iris by pressure on the 
, globe. If this Avas unsuccessful he Avould 
grasp it in the middle zone Avith forceps 
and pull it Avell into the Avound, and then 
use scopolamin. A binocular bandage Avas 
used for 24 hours. It might be necessary 
to transfix the prolapsed iris 10 to 14 days 
later. 

The development of the iris-inclusion 
operations Avas retarded from time to time 
by statements of men high in the ranks 
of ophthalmology, men AA^hose very name 
commanded confidence. For instance, 
Paul Roemer,^® professor of ophthalmolo- 
gy at GreifsAvald, made these statements 
since Holth’s contribution in 1907 : 

“The formation of a conjunctival flap 
is to be avoided because, in the first place, 


the- vessels there are apt to bleed consid- 
erably, and, in the second, a conjunctival 
flap favors the formation of a cystoid 
cicatrix, ... If a tag of iris is caught in 
the angle of the Avound avc try to seize 
it Avith forceps and abscise it, or avc may 
introduce a small spatula and push it 
back into the normal position. Such in- 
carcerations of the iris are dangerous, 
because they delay the healing of the 
Avound, or render the regulation of the 
tension difficult’’ (p. 498). [I have no 
doubt that he had tried the Herbert opera- 
tion in someAvhat the manner I have seen 
that operation done — that is, Avith a small 
conjunctival flap Avhich is dissected doAvn 
to the limbus on each side, thus inAuting 
a tight cicatrix around the prolapse. I 
haA’e noted in many descriptions of the 
operative technique of opening the an- 
terior chamber Avith a keratome that the 
point of entrance AA’as 1 to ly 2 mm. be- 
hind the clear corneal border in the 12- 
o’clock meridian. This position in my 
experience is apt to be too far forAA’ard, 
depending someAA’hat on the prominence 
of the limbal vessels. Many operators do 
not thrust the keratome through the lim- 
bus perpendicularly to the cornea for fear 
of injuring the iris and eA’en the zonule 
of the lens ; Avhen the}’’ do, it usually 
enters the chamber 0.5 mm. or more 
in • front of the pectinate ligament. 
Such eyes examined later Avith the gonio- 
scope are found to have iris tissue at each 
side of the coloboma adherent to the. pec- 
tinate ligament, often also to the cornea 
itself, thus effectually blocking the en- 
trance to the Schlemm canal (T.D.A.).]. 

Elliotff® condemns all iris-inclusion 
operations with this remark: “It seems 
strange that a procedure which is so ob- 
viously unsound can find any advocacy 
at the present time. Much as the author 
desires to avoid any suspicion of intoler- 
ance and bigotry, he feels that there are 
certain operative methods Avhich are seri- ' 
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ousl}' entertained today, which stand self- 
condemned at the bar' of modern patholo- 
and surgery. The effort to produce 
the entanglement of iris in a scar is, in 

- my opinion, one of such.” 

Berens^^ criticizes severely all inclu- 
sion operations with these words ; 

“(1) It is unsound in principle, for 
in all other intraocular operations or in 
penetrating injuries, it is found that eyes 
in which tltere is iris entanglement or a 
prolapse, remain irritable longer than 
those in which these complications arc 
■ absent, and every care is taken to avoid 
• them. 

“(2) Iris prolapse is one of the chief 
factors in the causation of sympathetic 
ophthalmitis. 

“(3) Late infection after trephining 
is frequently if not always,, associated 

- with entanglement of uveal tissue in the 
wound.” 

On the other hand deSchweinitz''- is 
somewhat noncommittal. 

.“One of the complications which may 
follow the operation of iridectomy in 
glaucoma is the formation of a bulging 
scar at the seat of the incision, sometimes 
called a cystoid cicatrix. This is especially 
true if due care has not been taken to free 
the angles of the wound from adherent 
ins. On the other hand, in severe cases, 
this very cystoid cicatrix, by permitting 
3 filtering of the liquids, has been re- 
garded as a favorable condition. In this 
condition the modern operations for the 
relief of glaucoma, by means of which a 
Itering area is produced, must be con- 
^dered. They are discussed on p. 629.” 

fter considering several sclerectomy 
operations in some- detail he gives about 
lines to the iris-inclusion operations, 
uchs s textbook*^ (Duane translation) 
sentence (with reference to 
in ^tomy) ; “Incarceration of the iris 
in e wound after operation should be 
a\oided by careful reposition.” And on 


page 983 Duane adds an 11 -line para- 
graph on iridotasis, without any comment. 
He mentions Holth’s punch forceps 
operation but not his iridcnclcisis. 

Gjessing,‘‘^ in 1939, advocated the iri- 
dcncleisis operation but, preliminary to 
doing it, he takes about dOO c.c. of blood 
by phlebotomy. .And finally Ballatitync"'^ 
sums up the situation in his paper, “The 
choice of operation in glaucoma” by com- 
paring the operative procedures advo- 
cated from the time of George Critchett 
and Coccius on, with the conclusion that 
the choice of operation depends on many 
factors. He does not favor iridotasis, as 
he thinks the sphincter should be pre- 
served, both because of the frequent ne- 
cessity to continue miotics and because it 
gives a better cosmetic result. 

Su.MMARY 

In this article an attempt is made to 
show the methods used b}' the early oph- 
thalmologists to relieve suffering aird 
postpone blindness; first, in the presci- 
entific era from approximately 1800 to 
1850; second, in the early scientific era 
from 1850 to 1900; and finally in the last 
40 years. 

During the first period, diagnosis was 
ver}" crude, medical treatment was very- 
severe, and surgical treatment was done 
in an empiric manner. 

In the second period, as a result of 
more exact methods^ of examining the 
living eye, as well as the enucleated eye, 
there was an improvement in the tech- 
nique. This was aided by an international 
interchange of opinions by the leaders in 
various countries. As a result of this cer- 
tain opinions, which had been considered 
true, had to be questioned. Clinical ob- 
servations improved in quality, and, from 
the second stage, gradually is evolving 
the third stage of more exact diagnosis 
and more logical treatment. 

Several operations such as the trephine 
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and cyclodialysis have hardly been men- meticulous avoidance was impressed 
tioned because in advocating Ihcm the ' upon all who would attempt them, 
authors have never suggested that iris ' 

be included in a scleral section; in fact 122 South Michigan Avenne 
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CLINICAL APPLICATION OF THE SCREEN (COVER) TEST 
DESCRIBED IN DETAIL 
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Anj’- test used for the determination 
of imbalance of the ocular muscles must 
be: (a) accurate, (b) precise, (c) quickly 
applicable in a large percentage of cases. 

It -should make possible: (d) Uie meas- 
urements of tropias as well as of phorias ; 
(e) the measurement of the amount of 
deviation when suppression is present 
and binocular vision is impossible, (f) 

It should be accurate in children too 
young to appreciate double images as 
required b)’’ many of the tests, (g) The 
more objective and the less subjective a 
test- the better. 

Many of the tests in vogue are purely 
subjective and measure only the phorias 
and the lesser amounts of tropias when 
suppression is not present. 

Most tests are used to measure the de- 
viation for distance onl)', while some are 
used to measure it for distance and near, 
but only in the primary position. If a 
measurement is desired in the six cardi- 
nal fields, an entirely different test - is 
necessary, which may alter the fusion 
tendency entirely. This is. not so with the 
screen test. 

Duane, in an article on the parallax 
test, written in 1895, stated : “As far as 
my experience goes, the impulse towards 
.bringing two dissimilar images into line 
IS almost as strong as when the images 
are alike.’ This has been the writer’s 
experience in many cases, so many, in 
.tact, that one is not safe in relying on- 
any test which depends entirely on dis- 
similar images. The difference between 
t ese tests and the screen test is' that the, 
screen test measures more nearly the 
of deviation, whereas the 
er tests measure orily the amount that 
cannot be overcome, or the amount that 


the deviation is increased or decreased by 
the convergence action in binocular vi- 
sion. This may vary by many degrees in 
different individuals or in the same indi- 
vidual at different times. 

Before considering the application of 
the test, it would be better to consider 
the normal physiologic function of the 
ocular muscles. 

One has to consider, first, the action 
of each individual muscle per sc. Second, 
the action in associated movements as 
controlled by the cortical or subcortical 
area. Third, the act of convergence as 
controlled by the convergence center. 
Fourth, the function of divergence as 
controlled by the divergence center. Fifth, 
the function of sursumvergence witli 
strong evidence of a center controlling 
the vertical adjustments, and, sixth, the 
function of rotation as shown by the 
position of the vertical meridians of the 
corneas. 

The outer wall of the orbit forms an 
angle of 45 degrees with the nasal wall, 
and with the visual axis of the eym in 
the primary position, an angle of 26 
degrees. 

Consider each eye as moving on three 
axes — a vertical axis for inward and 
outward rotations; a horizontal axis on 
w'hich the eye elevates or depresses; and 
an antero-posterior axis on which the 
eye is intorted or extorted. Listing’s laws 
(see page 29 in “Duane’s Thesis”) may 
all be proved by this concept but are 
unnecessary to clinical ophthalmologists. 
The external rectus and the internal rec- 
tus are the only muscles that have at all 
times a straight line of traction and hence 
an uncomplicated action of abduction and 
adduction and act only on the vertical 
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axis. Since the superior and inferior recti 
have their origins at the orbital foramen, 
the direction of each muscle is forward 
and outward. This causes the muscles, 
when the e 3 '^e is in the primary position, 
to make'traction at an off axis of approxi- 
mately 26 degrees. Considering the eye 
as rotating on a vertical, horizontal, and 
antero-posterior axis, such an angular 
action would cause the superior rectus to 
elevate the eye on the horizontal axis, to 
adduct the eye when acting on the vertical 
axis, and to intort the eye by the action 
on the antero-posterior axis. The inferior 
rectus in the primarj’- position depresses 
the eye on the horizontal axis, adducts on 
the vertical axis, and extorts on the 
antero-posterior axis. Since there are 
these three actions of each muscle in the 
primary position, the actions would be 
simplified if the traction could be made 
straight. This can be done by rotating the 
eye to the outer canthus, mainly by the 
action of the external rectus. In this 
position, the superior rectus, having a 
straight lin'e of traction, is practically a 
pure elevator. The inferior rectus,, work- 
ing parallel to it, would then, in this 
position, be a pure depressor. 

Since the effects of duction and torsion 
. are caused by the off-axis tractions, these 
effects would be increased as the angle 
of the traction is increased. This would 
,be in the nasal field. 

A like condition is present in the case 
of the oblique muscles, except that the 
off-axis pull is about 43 degrees. In the 
prima^ position the inferior oblique ele- 
vates the eye on the horizontal axis, ab- 
ducts on the vertical axis, and extorts on 
the antero-posterior axis. The superior 
oblique in the primary position depresses 
the cornea on the horizontal axis, ab- 
ducts on the vertical axis, and intorts on 
the antero-posterior axis. When the cor- 
nea is well in the nasal field, these two 
muscles have almost a straight line of 


traction. Hence, in this field, the inferior 
oblique is almost a pure elevator, while 
the superior oblique is almost a pure de- 
pressor. - 

Since, in the primary position, the 
elevators and depressors each have tliree 
functions, making 12 functions to watch 
in each eye, or 24 in all, and,, added to 
this, the function of associated move- 
ments, convergence, divergence, and sur- 
sumvergence, it is small wonder that the 
question becomes complicated. It seems 
reasonable to assume, however, that if an 
elevator or depressor in underacting or 
overacting, as such, it is doing the same 
thing in its other functions; hence, if,, 
for instance, a superior rectus fails in 
elevating the cornea in the temppral field, 
one can assume that the underaction is 
also present in the function of adduction 
and intorsion in the nasal field, and all, 
functions are least affected in the primary' 
position. All one needs to do, then, is to 
test the elevators and depressors in tlie 
field in which tlie act of elevation and 
depression is greatest, and the diagnosis 
is made from tlie comparative amount of 
elevation or -depression of the e)'es alone, 
disregarding their secondary actions of 
torsion and duction. 

Exophoria and Exotropia 

With these physiologic actions of tlie 
extraocuiar muscles in mind, what could 
be the cause of an exophoria? It could 
be brought about by the weakness of one 
or both interni, or by an overaction of 
one or both extemi. It could also be pro- 
duced by an underaction of the conver-' 
gence power with normal interni in their 
functions of adduction. It could also be 
caused by an excess of the divergence 
function. In itself, then, the finding of an 
exophoria means nothing until , the test is 
repeated for the near point. It still means 
little unless the test is made when the eyes 
are turned to the right and to the left. If 
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the exophoria or exotropia is greater for 
distance than for near and does not in- 
crease in looking to the riglit or to the 
left, a diagnosis of a primary divergence 
excess can be made. If the exophoria or 
exotropia is greater for near than for 
distance, a convergence insufficiency or 
paralysis is the primar)’’ lesion, again pro- 
vided that the deviation does not increase 
when the eyes are turned to the right or 
left. If the divergence of the visual axes 
increases in looking to the right, there 
is a paralysis, more or less marked, of the 
left internus or, more rarely, a spasm of 
the right externus. If the deviation in- 
creases in looking to the left, the condi- 
tions are reversed ; that is, a paralysis of 
the right internus or a spasm of the left 
externus. If the exophoria or exotropia 
increases in looking to both the right and 
to the left, there is a paralysis of both 
intemi. The exophoria or exotropia of a 
divergence excess or of a convergence 
insufficiency is never more, and usually it 
■ is less, in looking to the right or left than 
it is in the primary position. 


Esophoria and Esotropia 

An esophoria may be due to a weak 
power of divergence that is divergence 
, insufficiency or to paralysis ; to a too- 
powerful converging power (convergence 
excess or spasm) , or, again it may be 
due to a weak external rectus or to a 
- too-powerful internal rectus. 

This may be determined by measuring 
the amount of .deviation for distance, near, 

and when looking to the right and to the 
. ' left. 


Hyperphoria and Hypertropia 

H a right hyperphoria is found by any 
• , primary position, what does i1 

mean? The test shows only that the righi 
eye IS higher than the left eye. This may 
e produced by an excessive power ol 
sursunu^ergence, to an underaction frorr 


any cause of the depre.s?ors of the right 
eve,- or to an overaction of the elevators 
of the same eye. It could also be brought 
about by an underaction of the elevators, 
or by an overaction of the depressors of 
the left eye. In a left hyperphoria, the 
reverse is true. To determine which mus- 
cles are involved, the deviation must be 
measured in the upper and lower comers. 
This, to be sure, tests the associated 
muscles in their respective fields as ele- 
vators or depressors only, but if found 
defective, or excessive, as such, they arc 
over- or underacting in their secondary 
functions of duction and torsion, as has 
been previously stated ; although tliese 
functions seem in many cases to be com-' 
pensated for by the action of the other 
muscles. Primar}' paralyses are very 
common, whereas primary' spasms are 
seen quite infrequently. However, second- 
ary contractures of direct antagonists and 
secondary deviations of the associate mus- 
cles are very' common. 

It is necessary', then, in order to make 
a definite diagnosis, to know not only the 
amount of deviation for distance and for 
near, but also in the six cardinal positions 
as well. The screen test is most satisfac- 
tory, as all measurements can be made by 
it. This should be followed by the screen- 
comitance test, to be described later. 

Requisites for making screen test 

Source of light. Light must be diffuse, 
so that the examiner may clearly see the 
cornea, pupils, and the movements of the 
eye; free from glare and brilliance, so, 
that patient and examiner are not blinded 
nor disturbed in any way by the light. 
This test is purely an objective- test and 
depends entirely on the observations of 
the examiner. 

.Size and position of test object. The 
test object must be large enough to be 
seen at . the desired distance. The usual 
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position is at 20 feet for distance, 33 cm. 
for near, for the eyes front position, A 
diagnosis is often aided by making tests 
at 15 feet, 10 feet, 3 feet, O.S m., and 
0.25 m. It also is important in some cases 
to make tests at 50, 100, and 200 feet. 
These variations are especially important 
in convergence excess and spasm and in 
divergence insufficienc)'- and divergence 
excess. 

When examining in the six cardinal 
positions, one should hold the test object 
at 50-75 cm., but in the same relative 
position, since the relation of one position 
to another is more important than the 
' actual amount of the deviation. In para- 
lytic cases, the test object must always 
be held just within the point of possible 
fixation. In paralytic cases, especially, one 
must watch corneal reflexes and move- 
ment to fixate, since the patient may pre- 
fer eccentric fixation. This is especially 
so if a bright light is used as the object 
to fixate, in which case it is better to use 
a dim light, or some object that the pa- 
tient must fixate centrally. The size and 
brilliancy of the object must be reduced- 
in order better to study the effects of the 
accommodation; for example, small type 
or other objects that would require more 
accommodative effort for either distance 
- or near or for both. 

Screen or cover. The most satisfactory 
screen is 6 by 15 or 18 cm. It must be 
so, large that the examiner does not need 
to watch its position carefully. This en- 
ables him to pay more attention to the 
movements of the eyes. The small round 
screens or complicated . screens are not 
recommended. 

Position. The screen should be held so 
that it comes directly in line of the object 
to be fixated but held far. enough in front 
so that the covered eye can be seen by'the 
^ examiner. It should be held so that when 


moved to the other eye, it does not touch 
the end of the nose. One-half to one inch 
is usually enough. To place the screen 
close to the eye prevents the examiner 
from observing the covered eye, slows 
down the test, and is unpleasant to the 
patient. 

The screen should be moved almost 
entirely by wrist motion, as in casting 
a fishing lure. It should be moved no 
faster than the examiner can see the 
patient change fixation. This depends on 
macular vision and the ability to fixate, 
also on the cooperation and concentration 
of the patient. 

Prisms to be used. The most satisfac- 
tory prisms are the square unmounted 
prisms, about 4 by 4 cm. in size, increas- 
ing from 1"^ to 10^ by P, from 10^ to 20^ 
by 2^, and, in addition, 30^ and 4(T. A 
50^ prism is on the market but is not 
recommended, since it must be held most 
accurately in order to avoid total deflec- 
tion. With more than 40^ of deviation, it 
is better to divide the prisms, as for ex- 
ample, to correct 60^ place a 30^ before 
each eye or to correct 70^ place a 30^ 
before one eye and 40-^ before the other. 
When large amounts of deviation are 
present an assistant or the patient himself 
may hold part of the total prism correc- 
tion before one eye while the examiner 
holds the remainder before the other. A 
prism bar or a rotary prism is not ad- 
vised for this test. Prism should be held 
in the symmetrical position (.an equal 
amount of slant on each side of the 
prism), or the postero-normal position, 
where the flat face of the prism is next 
the eye and the slanting face in front. 

An objection made to the prisms on’ 
the market is that they are not scientifi- 
cally perfect. This has been found to be 
true, but since a diagnosis depends on the 
relative amounts of deviation for distance, 
near, and in the six cardinal directions, 
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rather than, on the precise number of is done by keeping one or the other eye 
degrees, the factor of inaccuracy does not constantly screened. The increasing 
influence tlie diagnosis. amount of deviation is measured by in* 

creasing the strength of the prism before 


Technique of learning the 

SCREEN TEST 

Select a person with little or no devia- 
tion. Hold a prism base out before either 
eye and screen until a reversal is pro- 
duced. Then hold the same prism base 
in, base up, and base down, until a re- 
versal is produced. Reduce the strength 
of the prism until 1*^ or 2^ is seen to cause 
a reversal. 

If this practice is used, one is soon able 
to see and even estimate quite accuratel}'’ 
the amount of deviation and is soon able 
_to judge an approximately correct prism 
on the first few movements of the screen. 
The screen test is tedious and tiring and 
time consuming unless this technique is 
acquired. 

The examiner, if presbyopic, should 
use a strength of glass of about that used 
for piano or cards. A high bifocal is 
preferred, so that the examiner need not 
throw his head back to use his near addi- 
tion. 

Combined lateral and vertical deviation. 

If there is a. combined lateral and vertical 
deviation, the prism should be placed base 
in or base out to correct the lateral devia- 
tion, together with a prism, base up or 
base down, to correct the vertical devia- 
tion. This cannot be accomplished as 
satisfactorily by any other test used in 
any way. When examining in the six 
cardinal fields, the examiner should hold 
' . ^ c. prism as accurately as for the primary 
position, but always so that the eye or, 
eyes before which the prisms are placed 
are surely fixating the test object. 

. prmn behind the screen. Not 

•n requently more deviation develops by 
'ttore completely breaking up fusion. This 


cither eye, before moving the screen to 
the opposite eye. This may be done in 
any position of gaze. 

Kinds of deviation. Deviations may be 
due to the underacting or the overacting 
of muscles for any reason. They may he 
due to anomalies of associated movements 
from cortical or subcortical areas. They 
may be due to anomalies of convergence, 
divergence, sursumvergcnce, or rotations. 
The examiner must determine which one 
of these functions is at fault, or whether 
the deviation is due to an overaction or 
underaction of one muscle or function, or 
to a combination of two or more muscles 
and/or functions. 

Orthophoria. In true orthophoria, a 
screen placed before one eye will not 
cause it to deviate from the object fixated 
by the fellow eye. '\^^Ien the screen is 
moved to the fellow eye, there Avill be no 
movement of redress. 

Esophoria and Esotropia. When tlie 
right eye is covered, it may be seen to 
converge behind the screen, while the left 
eye fixates. When the screen is moved 
to the left eye, the right eye rotates out- 
ward to fixate (movement of redress) ; 
this is an homon 3 fmous screen. With the 
right visual axis turning to the left or the 
left visual axis turning to the right, be- 
hind the screen, the eyes are in a position 
to have homonymous diplopia. The pa- 
tient may observe the test object moving 
in the opposite direction to the movement 
of the screen; this is an homonymous 
parallax. If either eye when uncovered 
remains in a convergent position, an eso- 
tropia is present. This may be a truly 
alternating esotropia, or either eye . may 
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be chosen to fixate, showing a right 
esotropia or a left esotropia. However, 
if the fixating eye remains fixed when on 
removal of the screen the other eye moves 
out to fixate with its fellow, an csophoria 
is present. These observations should he 
made not only in the eyes-front position, 
for distance and near, but also in the six 
cardinal fields, as fixation may change as 
the gaze is directed to diflFerent positions. 
Esophorias and esotropias are measured 
by placing the prisms, base out, until the 
redress is entirely stopped. If just over 
corrected, H or 2^ should be deducted. 

Exophoria and Exotropia. If, on cover- 
ing the right eye, it is seen to diverge 
behind the screen and the redress is a 
movement in, to fixate, an exophoria or 
exotropia is present. If, on removing the 
screen, both eyes are seen to fixate, the 
deviation is an exophoria, but if one eye 
diverges while its fellow fixates, there 
exists either a right exotropia, left exo- 
tropia, or alternating exotropia. If di- 
plopia were present, it should be a crossed 
diplopia, since the visual axes diverge. On 
'moving the screen from one eye to the 
other, the eye follows the screen (crossed 
screen). The test object should be seen 
by the patient to move in the same direc- 
tion as the eye or screen (crossed paral- 
lax). These should coincide and be meas- 
ured with prisms, base in. 

. -Hyperphoria and Hyperiropia. The 
terms hyperphoria or hypertropia, and 
hypophoria or hypotropia, are confusing 

■ terms and cannot be used properly until 
a diagnosis is- made. When the diagnosis 
is made, these terms are inadequate to 
describe the condition. A right hyper- 
phoria means only that the right eye is 
the higher of the two. This may be pro- 
duced by an underaction of either depres- 
sor of the right eye or to an overaction 

■ of either elevator. The right eye may 


again be higher because the left eye is 
not high enough. This could be caused 
by an underaction of either elevator of 
the left eye or to an overaction of either 
depressor. 

When a right h3'perphoria is found to 
be caused by a paralysis of the left su- 
perior rectus, it is "a left hypophoria, 
which tells but little, but when called a 
paralj'sis of the left superior rectus, one 
Icnows at once that the deviation increases 
in eyes up and left. The writer uses the 
term Hyper, designating whether it is a 
right hyperphoria or hypertropia, or a left 
hyperphoria or hypertropia. 

If when screening the right eye, the C3'c 
is seen to be up behind the screen, or is 
seen to come down when the screen is 
moved to the other e3'e, a right hyper- 
phoria or right h3'^pertropia is present. If, 
on removing the screen, the left e3'^e re- 
mains fixed, and the right e3’^e lowers to 
fixate with it, a right h3’’perphoria is pres- 
ent. If the right e3''e remains high, or if, 
when it comes down to fixate, the left 03^ 
goes still lower, a right h3''pertropia is' 
present. If double vision is present, it is 
a DR (right diplopia) with the image of 
the right eye lower. The patient should 
observe the image dropping (right paral- 
lax). The reverse is true in a left hyper- 
phoria or left hypertropia. 

Double hyperphoria or double hyper- 
tropic is frequentl3^ obserA^ed. When the 
screen before the right e3’^e is moved to 
the left eye, the right eye is seen to come 
down to fixate. However, when the screen 
is moved back to the right e3'^e, the left 
eye comes down to fixate. This proves a 
double hyperphoria or hypertropia. This 
is measured by placing prisms, base down, 
before the right ey’e until the downward 
movement of this eye is stopped. Little 
attention is paid to the left e3^e, while the 
right hyperphoria , is being rneasured. 
Then prisms are placed, base down, be- 
fore the left eye until all downward 
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movement of this eye is stopped. Double 
hyperphoria and hypertropia in the writ- 
er’s belief proves a paralysis, more or less 
marked, of the corresponding elevator or 
depressor of each eye. Double hyper- 
phoria may remain such if, for example, 
there is an equal paralysis of each inferior 
rectus, even though this is marked, but 
when the right inferior rectus (for ex- 
ample) is more paretic than the left 
inferior rectus, a right hyperphoria or 
hypertropia is dominant. An esotropia or 
' an exotropia is frequently present. These 
should be corrected by prisms, base out 
or base in. The choice of the fixating eye 
may change the picture considerably when 
•the deviation in tire six cardinal fields is 
measured. 

Primary deviation. When the nonparc- 
tic eye fixates normally, the paretic eye 
lags behind. The paretic eye is said to 
have a primar}'" deviation. 

Secondary deination. When the paretic 
eye is required- to fixate, the fixation is 
slower than normal, with a nystagmoid 
or jericy movement. This requires a spe- 
cial attempt to innervate the paretic mus- 
cle. The nonparetic eye, receiving the 
same amount of increased innervation, is 
markedly overacting (secondary devia- 
tion). 

When more prism is required before 
one eye or the other in measuring devia- 
tions, the eye requiring the more prism 
's usually the nonparetic eye, and meas- 
ures the secondary deviation. The paretic 
eye -requires less prism. This observation 
IS quite accurate in studying primary and 
secondary deviations. 

Secondary contrachifes. A secondary 
contracture is developed when the non- 
paretk eye is more constantly the fixating 
, 0} e. The direct antagonist to the paretic 
umsde is not restricted in its movements. 


and overacts more and more. For ex- 
ample; If the right inferior rectus is 
paretic, and the left eye is more constantly 
used to fixate, the right hyperphoria 
which at first is only in eyes down and 
right, increases in e3^es up and riglit, due 
to a secondary contracture of the right 
superior rectus. 

Position of test object in paretic cases. 
When using the screen test in the six 
cardinal fields, it is very important to 
keep the test object within the limit of 
possible fixation. 

How much deviation can be measured 
by screen icstf With cooperation and nor- 
mal fixation, amounts of strabismus to 
80 ^ or KXF may be accurately measured. 
Care should always be taken to avoid 
total deflection. 

Age of Patient. The amount of devia- 
tion can be estimated in a child of one 
3''ear, and accurately measured before 
three 3'’ears of age, if the examiner uses 
the proper child pS 3 'chology and patience, 
with the test objects something that will 
hold the child’s attention. The screen 
comitance test to be described later may 
be used in the six cardinal fields, ■with 
much success, at a veiy early age, by 
using a nursing bottle, toy, or some at- 
tractive object, which should be changed 
when the attention lags. 

Parallax test 

The parallax test is a subjective test 
and so is dependent on the cooperation 
and observations of the patient. Some 
patients have no trouble in observing the 
movement of the test object, whereas' 
others are quite stupid about it; and this 
is often in inverse proportion to the 
amount of intelligence or education of the 
patient. It is a very delicate test when 
properly observed, and again is quite, 
tedious and valueless when complete co- 
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operation is lacking. The writer uses it 
much less than formerly. The test is con- 
ducted at the same lime as the screen 
test. As the examiner observes the eye 
moving, the patient is asked if he sees 
' the test object move. When the eye re- 
verses movement by the screen test, the 
patient should see the object reverse 
movement. For example, if the right eye 
diverges behind the screen, the eye is in 
a .position to have a crossed diplopia and 
as the screen is moved to the left eye, the 
patient’s right eye moves to the left and 
picks up the object which has seemed to 
him to have moved to the left. This is 
termed a crossed parallax. An homony- 
mous parallax is observed in an esophoria 
or esotropia; a right parallax in a right 
hyperphoria or tropia ; and a left parallax 
when the left e 3 ^e is higher. The test is 
extremely sensitive in many patients with 
a slight hyperphoria and is often observed 
in amounts of less than 0.5“^. 

When the examiner sees the eye move 
in one direction, while the object seems 
to the patient to move in the opposite di- 
rection, it is termed a perverse parallax. 

■ This is observed chiefly in postoperative 
convergent strabismus, and is due to 
• faulty projection. The test object should 
be flush with the background to prevent 
- a normal parallax. 

. The youngest child to give an unsolic- 
ited answer to the test was years old. 
He said immediately that the light 
. dropped down in a right hyperphoria. The 
test depends more on the power of ob- 
servation than on the age or intelligence 
of the patient. When the screen and the 
parallax fail to correspond, an abnormal 
retinal correspondence is present. In ob- 
serving patients, degrees of 0.5 or 0.25 
degrees of arc or even less are observed. 

Screen-Maddox rod test 

This test was described by Maddox in 
1898, and bj’’ others since. It is a most 


delicate and valuable test in .slight phorias 
and tropias, especially hyperphorias. 

The Maddox rod is placed before the 
right eye and the patient asked to fixate 
on a spotlight or candle. A screen is then 
placed before the rod to break up fusion 
still further. When the screen is removed, 
a right hyperphoria, which has been pres- 
ent, may have increased, A prism is then 
placed behind the screen and before the 
rod, of sufficient strength to cause the 
image of the rod to pass through the light 
when the screen is first removed. 

When the rod is placed before the left 
e)'e, a right hyperphoria may still be 
found but may be somewhat greater or 
less than before. Usually the eye showing 
the greater hyperphoria or hypertropia 
of the same kind indicates a secondary 
deviation or secondary contracture of this 
eye. The screen-Maddox rod test may 
also be used to measure esophorias or 
exophorias but is not so. reliable as the 
screen test alone. 

However, and not infrequently, when 
the rod is placed before the left eye, a left 
hyperphoria is observed, whereas a right 
hyperphoria was found with the rod be- 
fore the right eye. One is now dealing 
with a double hyperphoria and careful 
measurements in the upper and lower 
corners will reveal a paresis of a pair of 
elevators or depressors, the same muscle 
in each eye being paretic. For example, 
while in the primar}'^ position, there was 
a 1 prism degree of right hyperphoria 
when the rod was over the right eye, there 
was a left hyperphoria of 1 prism degree 
with the rod before the left eye. A left 
hyperphoria of 3 prism degrees was 
found in eyes up and right, while in eyes 
up and left there was a right hyperphoria 
of 3 prism degrees; other fields being 
normal, there is proved a slight paresis- 
of both superior recti, and the use of the 
screen-Maddox rod before each eye in 
turn was the means ,of finding it. Again, 
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.vhen the right hyperphoria so measured 
in the primary position is 2 prism degrees 
and the left hyperphoria is 3 prism de- 
grees, it will be found that the left hyper- 
phoria in eyes up and right is greater than 
the right hyperphoria in eyes up and left, 
.proving the right superior rectus to be 
the more paretic. Definite relief of symp- 
toms may be obtained by prescribing the 
difference in amount — in this case, 1 
prism degree. This is better placed before 
the eye showing the larger amount of 
hyperphoria. 

SCREEN-COJIITANCE TEST 

In the screen-comitance test, the screen 
is held in such a way that while the patient 
sees the object with only one eye at a 
time, the examiner is observing the 
movements of both eyes. This test should 
be made in the six cardinal positions and 
may be made at the same time as the 
screen test, but is better made as a sepa- 
rate obserrtation. 

When making the test with the sound 
eye fixating, the paretic eye is seen to 
(primary deviation). When fixating 
)vith the paretic eye an extra stimulus 
•is necessary to fixate an object in its 
normal field of action; the associate or 
yoke muscle of the other eye receives the 
same added impulse and overshoots. This 
IS termed secondary deviation and is al- 
xvays greater than the primary deviation. 
Usually the greater the paresis, the great- 
er the secondary deviation. In extreme 
cases this is not soj since the muscle may 
e so paralyzed that fixation is not at- 
tempted and hence the secondary devia- 
tion is correspondingly small, or lacking 
entirely. ® 

Movement of redress 

screens the right eye, 
w ich is seen to be in a position of con- 
I'ergence behind the screen. When the 
screen is moved to the left eye, the right 


eye comes out to fixate (movement of 
redress), while the left eye is turned in 
behind the screen. 

The movement of redress is the attempt 
of the patient to change fixation when 
tlie screen is passed from one eye to the 
other and a prism of the correct amount 
will stop all movements. Occasionally the 
uncovered e 3 ''e — for example, in an eso- 
tropia — ^will swing out sharply and too 
far, and in order to fixate the test object, 
the e}^ must come in. Since the first 
movement was outward, the esotropia 
is still undercorrected and more prism 
must be placed, base out, until Uie first 
movement is that of a crossed screen. 
This is observed also in exotropias and 
hypertropias. 

Homonymous screen 

When the covered right eye is turned 
in behind the screen, it must come out 
to fixate when the screen is moved to 
the left eye. This is an homonymous 
screen and is measured by placing prism, 
base out, before one eye or the other, or 
in deviations of over 40 prism degrees, 
by using prism, base out, before both 
eyes until the deviation is just over-- 
corrected. The visual axes are in the 
position to have an homonymous diplopia. 
The patient would see the object move 
in the opposite direction to the screen,' 
homonymous parallax. 

Crossed screen and Paijaleax 

When the eye that is screened turns 
out, there is an exophoria or exotropia. 
The examiner determines which and 
measures the amount by a prism placed., 
base in. This patient should have a crossed 
diplopia and moves the eye in to pick 
up the object on the opposite side (crossed 
parallax) . 

Vertical screen and Parallax 

If the right eye is higher behind the 
screen, there is a right hypertropia or ■ 
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right liyperphoria. A prism is placed base' 
down before the right eye, or base up 
before the left eye, until there is no move- 
ment. 

As the patient sees the object move 
down, as the screen moves from the 
right eye to the left eye, there is a right 
parallax, and the prism which corrects the 
right hyperphoria should correct the right 
parallax. 

Paradoxic or i'ervkrsr screen and 

Parallax 

A paradoxic or perv'crse screen and 


parallax test means that while the e.xanii- 
ner observes an homonymous or eso- 
tropic movement of the visual axes, the 
patient secs the object move as in a 
heteronomous or e.xotropic movement. If 
diplopia is present, the false image is the 
opposite to what it should be when con- 
sidering the position of the visual axes. 

This is often seen in postoperative 
cases either for esotropia or exotropia, 
and usually indicates an anomalous reti- 
nal correspondence or fault}'^ projection. 

15 Park Avcauc. 


PHENOMENA ASSOCIATED WITH ECCENl'RIC FIXATION* 

A CASE REPORT 

George Guibor, M.D. 

Chicago 


■ In presenting this case report of eccen- 
tric fixation 1 1 points merit consideration. 
These will be grouped under three head- 
ings; namely. Motor phenomena, Visual 
phenomena, Proprioceptive phenomena. 

. J. K., a white boy aged eight years, was 
first seen at the Children’s Memorial Hos- 
jiital when eight months old, because of a 
right esotropia which had been noticed 
one month previously. 

His birth was normal, but was followed 
-by asphyxia, so that he was kept in an 
incubator for six days and received an 
injection of maternal blood. 

Ophthalmic examinations 

Examinations when he was one year 
old^^n August 26, 1935, and bn October 
25, 1935— disclosed an alternating eso- 
tropia of 25 degrees associated^ with a 
defect' in abduction (pseudoparalysis) of 
each eye. The retirioscopic examination 
while the eyes were influenced by atropine 

- * Presented before the Chicago Ophthalmo- 
logic Society, 'November IS, 1943. 


cycloplegia revealed an ametropia of : 
R.E. +7.25D. sph.<>+0.25D. cyl. ax. 
75® and L.E. +7.o6d. sph. = 0 = +0.75D. 
cyl. ax. 120®. The lenses prescribed were 
R.E. +5.75D. sph, and L.E. +5.75D. 
sph.O+O.SOD. cyl. ax. 120®. At this 
time the range of the abduction of the 
eyes began to improve under the influence 
of cycloplegia. The alternating esotropia 
became a right esotropia of 20 degrees 
with lenses and 30 degrees without lenses. 
The left eye was occluded four to six 
hours each day and one drop of atropine 
0.25 percent was placed in the left eye 
once each day for one month. This treat' 
ment did not improve the right esotropia 
SO' that the squint remained, but varied 
from 30 to 50 degrees for one additional 
year. Fixation in the right eye was of 
oscillatory type. The eye was kept oc- 
cluded constantly for an additional three 
weeks, during which period fixation abili- 
ty of the right eye began to improve. Con- 
sequently the constant occlusion was con- 
tinued for six weeks more. 
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. At the age of 2^4 years the patient was 
observed to be fixating with the right eye, . 
whereas the left, eye was converging 35 
degrees without glasses and 20 degrees 
with lenses. Good abduction in each eye 
existed but left fixation was thought to be 
defective. Dr. Gamble, however, reported 
(on May 14, 1937) , -‘I believe fixation is 
good in each eye. There is no limitation of 
abduction.' I believe this was originally an 
alternating squint of pseudoparalytic type 
which has since become monocular.” 

Occlusion and atropinization of the 
right eye did not change the left esotropia. 
Changes in the glasses did not vary the 
left esotropia, even though a static reti- 
noscopy revealed R.E. +8.50D. sph, and 
L.E.- +8.00D. sph. 0+1. ODD. cyl. ax. 
73°, New lenses of R.E. +7.25D. sph. 
and L.E. +6.75D. sph. O + ROOD. cyl. 
ax, 75° were ordered and received Sep- 
tember 8, 1937, when the patient was 
three years of age. At this time the left 
esotropia varied from 40 to 50 degrees 
without glasses and IS to 45 degrees with 
glasses. 

Additional constant occlusion of the 
right e)'e did not improve the vision of the 
left eye (which was 20/100-1. The right 
visual acuity was 20/100. The vision in 
the right eye gradually improved to 20/20 
while the left eye decreased to 3/200. The 
patient was then referred to the orthoptic 
clinic~on June 25, 1941--when he was 
rst examined by the present writer. 

At this time the patient was aged seven 
.years. Unaided visual acuity was R.E. 
20/20 ; 14/14; L.E. 20/50 (?). Cor- 
, reeled visual acuity was R.E. 20/20 : 
4/14, L.E. 3/200 ; 3/140. There was 
an eccentric fixation in the left eye which 
Converged 20 to 30 degrees with and 
''It out glasses, respectively, and re- 
mained fixating in the eccentric position 
right eye was occluded. 
- iliona] occlusion and atropinization 
® t e right e3'e did not influence the eso- 
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tropia nor the fixation of the left eye. Five 
fundus examinations revealed no observ- 
able pathologic conditions in the optic 
nerve or macula. 

It was decided to investigate the con- 
dition of eccentric fixation by means of 
the following aids: 1. The cover test. 2, 
The corneal-reflection test. 3. The motility 
test. 4. Induced diplopia. 5. Field studies. 

6. Past-pointing and past-walking tests. 

7. Correspondence test. 8. The electroen- 
cephalogram. 

The techniques of most of tlicse tests 
and the resulting findings obtained are 
demonstrated in the illustrations. 

Discussion 

The disturbances associated with eccen- 
tric fixation in this case may be studied 
under three groups : 1. Disturbances as- 
sociated Avith the motor apparatus. 2. Dis- 
turbances associated with the visual appa- 
ratus. 3, Disturbances associated with the 
proprioceptive apparatus. 

Disturbances associated with the 
MOTOR APPARATUS 

The deviation. The left esotropia of 20 
arc degrees remained in the convergent 
position when the right, fixating eye was 
occluded (fig. 1, A). The esotropia per- 
sisted even when glasses of R.E. +7.00D. 
sph. and L.E. +7.00D. sph, were rvorn 
(fig. 1, B). In other rvords, the patient 
fixated with an area nasal to the true 
fovea (a condition often but erroneously 
called false nwetda ) . The deviation could 
not be measured hy means of the cover 
test but only by means of the Hirschberg 
corneal-reflection test, because there was 
no movement of the left ej^e to fixate 
when the right eyt was occluded. 

W eakness in rotation. There was a 
slight weakness in the ability of the left 
external rectus to abduct the left eye out- 
ward, so that the temporal edge of ' the 
limbus did not touch the external canthus 


988 


GEORGE GUIBOR 


(fig. 1, C). This condition was verified by 
the projection and induced diplopia. The 
induced diplopia caused by the vertical 
prism increased in the field of the weak- 
ened externus (fig. 1, D and E). This 
weakness was probably caused by an elon- 
gation of the left external rectus, pro- 


seen in this case was at the rate of 6 per 
second. There were other waves at the 
rate of 3 per second. 

The total picture obtained from these 
data was that frequently seen in people 
who suffer from cryptogenic minor and 
major convulsions. This boy had no his- 



Fig. 1 (Guibor). Phenomena associated with eccentric fixation (motor apparatus). A, left 
esotropia of 20 degrees without glasses. Eccentric fixation of left eye. Right eye occluded by card. 

, Patient’s eye fixating with extramacular area, object directly in front of him. B, left esotropia of 20 
degrees with glasses persists when right eye is occluded by card. Patient’s left eye fixating with 

extramacular area, object directly in front of him. C, limited abduction of the left eye 3 mm. 

of sclera visible temporally to left eye. D, subjective proof of muscle defect — 10^ base down in 
front of right eye to produce a vertical (induced) diplopia. No horizontal diplopia in field of left 
internal rectus muscle. E, subjective proof of motor defect — diplopia is produced by 10^ base down, 
in field of left external rectus, verifies C. 


duced by lack of visuo-motor impulses to 
this muscle — in other words, a slight 
atrophy of disuse. That this was not a 
true paralysis of the abducens nerve but 
• a weakness of the muscle itself must be 
inferred from the history of the case. 

Variations in electroencephalogram. 
The electroencephalogram demonstrated 
generalized increase in the cortical activi- 
ty. This increased activity was irregular 
in character. The rhythm most frequently 


tory of convulsive attacks at any time. 
The electroencephalogram, however, does 
not display any characteristics of known 
diagnostic importance in this case. 

Disturbances associated with the . 

VISUAL APPARATUS 

Amblyopia. When studying the dis- 
turbances exhibited by the visual appa- 
ratus in this patient with eccentric fixa- 
tion, five characteristic changes were 
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found. The. first of these was a loss of 
visual acuity (3/200 at distance and 3/140 
at near). This severe type of amblyopia 
did' not improve when the fixating eye 
was occluded constantly for four months; 
a fact that suggests that there may have 
been some atrophy of the neurons in the 
visual pathway even though this atrophy 
could not be ascertained by ophthalmo- 
scopic examination. 

Defective central visual field with nor- 
mal peripheral fields. This defect in the 
visual pathway was demonstrated by a 


is presented to the right eye only, for 20 
seconds (fig. 2, A) ; and a horizontal light 
to the left eye for 20 seconds (fig. 2, B). 
The patient was asked to demonstrate 
the position of the afterimages as he^aw 
them. With normal correspondence the 
patient superimposes the lights as a cross. 
It can be seen in figure 2, C that this 
patient with eccentric fixation did not see 
them as a cross but as if a space existed 
between the two afterimages. The right 
forefinger represents the vertical after- 
image, the left forefinger the horizontal 



Fig. 2 (Guibor). Phenomena associated with eccentric fixation (visual apparatus). A, patient 
fixates \p'th right eye a glowing vertical filament for 20 seconds. B, patient fi.xates with left eye 
(eccentric fi.xation) glowing horizontal filament 20 seconds. C, patient demonstrates with fingers 
apparent positions of afterimages (anomalous correspondence). Note binocular afterimages 
shifted toward patient’s right. 


Study of the central and peripheral fields, 
on the Ferree-Rand perimeter and near- 
field apparatus. Such a study showed the 
e.xaminer that the second abnormal find- 
ing in the visual apparatus in this case 
of eccentric fixation consisted of a 5- to 
-degree absolute central scotoma asso- 
, . ciated with a normal peripheral field. 

Normal projection but abnormal corre- 
^Pondeiice. Normal projection had been 
emonstrated by the induced-diplopia test 
I §• 1> C, D). Here the patient had ho- 
, ^onynjous diplopia which increased as 
the left eye was rotated into the field of 
• ^weakened external rectus muscle. 

he final evidence of abnormality in 
’e visual apparatus was anomalous cor- 
.respondence. In this test a vertical light 


1 

afterimage. The position of the twA fore- 
fingers suggests anomalous correspond- 
ence. This fixed type of anomalous cor- 
respondence has never improved by any 
nonsurgical treatment which I have at- 
tempted. It may disappear if the eyes are 
corrected by surgery on the horizontal 
muscles. 

Disturbances associated with the 

PROPRIOCEPTIVE APPARATUS 

Disturbances in the proprioceptive links 
between the extraocular mechanism and 
the proprioceptive pathwaj^s for the arms 
and legs were noticed by three objective 
manifestations— head rotation to the 
right, past pointing, and past walking 
when using the left eye. 
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Fig. 3 (Guibor). Phenomena associated , with eccentric fixation (proprioceptive apparatus). 
A, second stage of pointing test B, proprioceptive disorganization. Fixating with eccentric left 
eye. First stage of pointing test— patient still points toward the right of the object. He therefore 
past points to right This verifies walking test for presence of proprioceptive disturbance. C, nor- 
mal proprioceptive ability with right eye fixating. Patient walks on line successfully (suppressing 
left eye). Note rotation of head toward patient's right D, right eye occluded, fixating with 
eccentric left eye, patient falls toward the right. E, proprioceptive disorganization in left eye. ^ 
Patient walks toward right of white line, fixating with eccentric left eye. This verifies pointing 
test for presence of proprioceptive disturbance. 


Head rotation. The head rotation to- 
ward the right certainly was not produced 
by diplopia, as the patient had such poor 
vision in the left eye that diplopia was 
impossible unless produced by a vertically 
placed prism. Therefore, the head rota- 
tion may be the result of proprioceptive 


impulses to the neck muscles from the eye 
muscles. 

Past pointing. When pointing toward 
an object when he used the left eye he 
invariably failed to localize the object but 
pointed six inches to the right of the ob- 
ject (fig. 3, A and B). 
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Past zvalking. Normal walking, when 
the right eye was used, was disclosed by 
the fact tliat the patient could walk nor- 
mally along a white line on the floor (fig. 
3, C). Yet when the fixating right eye was 
occluded, the patient tended to fall toward 
the right (fig. 3, D). After regaining his 
equilibriurn he attempted to follow the 
line but always walked toward his right 
(fig.3,E). 

Summary 

The phenomena associated with eccen- 
tric fixation when studied intensively may 
be summarized under three headings: 1. 
Disturbances associated with the motor 
apparatus. 2. Disturbances associated with 
the visual apparatus. 3. Disturbances as- 
sociated with the proprioceptive appara- 
tus. 

Disturbances associated with the motor 
apparatus may be said to be: 1. The eso- 


tropia. 2. The limitation of abduction 
‘(weakness in the left external rectus 
muscle). Induced homonymous diplopia 
which increased in the field of the left 
external rectus muscle. 3. Abnormal elec- 
troencephalogram. 

Disturbances associated with the visual 
.apparatus may be outlined as: 1. Ambly- 
opia (3/200: 3/140). 2. A central sco- 
toma. 3. Normal peripheral field. 4. Nor- 
mal projection. 5. Abnormal correspond- 
ence. 

Disturbances associated with the pro- 
prioceptive apparatus may be said to be 
illustrated by: 1. Head rotation. 2. Past 
pointing. 3. Past walking. 

Note: Authorities do not agree that a 
proprioceptive apparatus is present in the 
extraocular-motor mechanism. Clinical 
evidence suggests that such a mechanism 
does exist. 

30 North Michigan Avcmic. 
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Marquez’s use of “bicylindric combina- 
tions in the exploration of astigmatism” 
was certainly one of the most interesting 
attempts to improve on the technique of 
refraction as it was performed at the be- 
ginning of this century. His publications 
on this subject, scattered over more than 
30 years, appeared in Spanish and 
French, which is probably the reason 
wh)*- they have received but little attention 
in this country. It was therefore gratify- 
ing to have an English publication re- 
cently by Marquez himself^ in which his 
basic ideas and his technique were given 
brief exposition. 

Since many interested in refined refrac- 
tion will have their attention called to 
Marquez’s technique by the publication 
just mentioned, it seemed timely to in- 
vestigate — and this has not been done 
heretofore — ^how this method compared, 
in actual clinical practice, with methods 
at present more widely used in this coun- 
try, especially with a technique which we 
adopted under Dr. Lancaster’s leadership 
during his stay at the Dartmouth Eye In- 
stitute. 

, Since Marquez’s theory and procedures 
are now easily accessible to the American 
reader,. we shall but briefly enumerate the 
■ principal points, using his own words as 
much as possible. 

“Corneal” astigmatism, measured -with • 
the Javal-Schiotz ophflialmometer," or 
. other similar instruments, often does not 

* From the Dartmouth Eye Institute,. Dart- 
mouth Medical School, Hanover, -New HarrTp- 
shire. ' - 


coincide with the “total” astigmatism, 
cither in dioptric value or as regards the 
inclination of its meridians, since any of 
the other refringent surfaces may be de- 
formed or not properly centered. Astig- 
matism can occur at the level of each of 
these surfaces. “Total” astigmatism is the 
result of the various possible partial 
astigmatisms. Theoretically there exists a ' 
mono-, bi-, tri-astigmatism or polyastig- 
matism. 

“Biastigmatism” was singled out by 
Marquez because only the corneal astig- 
matism can be measured accurately, 
whereas astigmatism that is caused by 
other surfaces can be measured onlj’^ as a 
'whole. 

Marquez pointed out correctly that this 
astigmatism should not be called “cr)'stal- 
line” astigmatism but should rather be 
referred to as “residual” astigmatism. 

Now the combination of two astigma- 
tisms is equivalent to a third astigmatism, 
consequently it has repeatedly been 
pointed out by critics of the Marquez 
procedure — which we shall outline^ pres- 
ently — that the simplest and most prefer- 
able method is to determine, as is now 
generally done, this single “resulting” or 
“total” astigmatism by any of tlie sub- 
jective methods or by retinoscopy. Mar- 
quez’s' thesis, however, is that there are 
cases “in which it is precisely a matter of 
skillful clinical tactics not to do tliis, it 
being better to correct both astigmatisms 
successively in order to determine the to- 
tal astigmatism more accurately.” 

This, precisely, is the refractive method 
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advocated by Marquez, He first measures, 

-. and by a proper cylinder in the trial 
frame, neutralizes the corneal astigma- 
tism and then confronts tlie patient with 
an astigmatic dial. After proper fogging 
(Marquez calls it "myopizing”), if the 
radii of tlie dial should appear unequal 
(as they usually do), it is obvious that a 
second, a "residual” astigmatism is pres- 
ent. This he then determines by the sub- 
jective method of equalizing the spokes 
of the dial with cylinders in the usual 
way. 

Thus, both the corneal and the residual 
astigmatism having been determined, 

^ Marquez proceeds to compute the result- 
ing spherical error and the "total” or "rc- 
- suiting” astigmatism, which can be done 
by means of formulas, tables, or graphi- 
cally. 

Marquez, for some time, advocated the 
, actual grinding of bic 3 dindrical lenses, the 
corneal and the 'residual astigmatism be- 
separately corrected by two cyl- 
r: inders ground on the anterior and pos- 

^ terior lens surfaces, respectively. We shall 
not discuss this procedure further. It is 
possible by this method — which Marquez 
'>• holds to be advantageous — -to arrive at 
sphero-cylindrical corrections of odd val- 
ues which do not exist in the trial case, 
say D.18 or 2.10 diopters. However, it has 
been sufficiently proved that finer 
gradations than one fourths, or at most 
oue eighths of a diopter are of any value 
m improving visual acuity or relieving 
symptoms of strain. As a matter of fact, 
patients are able to recognize 
: |jii , any difference at all. The reader inter- 
jpj-.V; ested in this point is referred to Crisp’s® 
pertinent remarks and a letter by Mar- 
editor, of this Journal. 

io purpose of the investigation herein 

■ ’deported was, as 'has been stated, first of 
^ ^ ^umpare, in a number of cases, the 

If'" •- Ir Marquez technique just out- 

those of the fogging-and-dial 


method of Lancaster'* and Regan,® The 
comparison of the results, especially the 
analysis of the differences encountered, 
revealed certain aspects of M.arqucz’s 
technique not heretofore evaluated and, it 
seems to us, led to a more intelligent ap- 
preciation of its significance. 

It seemed advantageous to have such 
an investigation made by two observers. 
First one of us (W. T.) determined the 
refractive error of the patients used in 
this study. A cycloplcgic was not instilled. 
In his refractive technique Mr. Trillcr 
adhered to the procedure described by 
Lancaster and Regan as to fogging and 
other techniques. He then, however, usu- 
ally checked the cylinder finally arrived 
at, both as to amount and axis, with the 
Jackson cross cvlinder d-0.25D. cyl. O 
— -0.250. C 3 'l. or, in sensitive patients also 
with -1-0.I2D. cyl. O 0.12D. cyl. 

After determining a patient’s refractive 
error, Mr. Trillcr measured the corneal 
astigmatism on the Zeiss keratometer and 
then turned the patient over to the senior 
author (A. L.), nolif 3 ung the latter onl 3 " 
of his findings on the keratometer. A. L. 
then determined the patient’s refractive 
error according to the procedure recom- 
mended by Marquez, witliout knowing 
Mr. Triller’s results beforehand. 

Contrary to Marquez’s suggestion, 
A. L. alwa 3 fs used minus C 3 'lindcrs to 
neutralize the comeal astigmatism, re- 
gardless of whether the patient was my- 
opic or h 3 fpcropic, and added minus or 
plus spheres, as the case necessitated, un- 
til proper fogging was obtained. Since, 
under proper fogging, any "residual” 
astigmatism naturally had to be' corrected 
with minus cylinders, the exclusive use of 
minus cylinders for both purposes made 
the final computations simpler. 

From the corneal astigmatism as meas- 
ured on the keratometer and the residual 
astigmatism as determined on the astig- 
matic dial, we computed the patient’s "to- 
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TABLE I* 

Data on 34 patiknts tested for hiastig.matis.m 


(1) 

No. 

(2) 

Corneal 

Astigmatism 

(3) 

Residual 

Astigmatism 

(4) 

Resulting 

Astigmatism 

(5) 

Dial 

Astigmatism 

1 

-5.50 X 4* 
-5.25 X 10 

-1.00x175 
-1.25 X 20 

-6.40 X 2i 
-6.38 X 12 

-6.50 X 
-6.50 X 12^ 

2 

- .50x180 

- .50x170 

- .62 x 771 

- .75 X 72^ 

- .27 X 53 

- .30 X 60 

- .25 X 70 

- .25 X 70 

3 

-2.00 X 2 

-2.25 X 180 

- .50 X 40 

- .25x180 

-2.17x 8 

-2.50x180 

-2.00X 15 
-2.50x180 

4 

-2.25 X 175 
-1.50 X 170 

- .75 X 20 

- .50 X 60 

-1.64 X 2 
-1.16x 178 

-1.50x180 
- .87x180 

5 

■-3.75 X 20 
-3.75 X 165 

-1.75 X 60 
-1.50x130 

-4.48x 32 
-4.56x156 

-4.50 X 35 
-4.50xl62i 

6 

- .75 X 25 

- .50x155 

-1.37x105 
-1.00 X 65 

- .72 X 95 

- .50 X 65 

- .50 X 90 

- .50 X 90 

7 

- .37x180 

- .25 X 45 

- .50 X 65 

- .87 X 90 

- .38 X 41-5 

- .91 X 82 

- .37 X 50 

- .75 X 85 • 

8 

-1.00 X 98 

- .50x100 

- .75 X 90 

- .87 X 82 

-1.73x 95 
-1.32 X 88 

-1.87 X \02i 
-1.37 X 85 

9 

--1.00x170 

- .50x100 

- .75 X 80 

- .50x100 

- .25x^70 

- .50x100 

- .25x160 

10 

-1.00x150 

-1.75x180 

-1.25 X 47^ 
-1.25 x 97^ 

- .54 X 23 

- .62x165 

- .25 X 10 

- .50x160 

11 

-1.50x 10 
-1.75x170 

-1.25 X 95 
- .62 X 90 

- .37 X 29 
-1.18x165 

- .25 X 10 

- .75x175 

12 

- .25 X 90 

- .50 X 90 

- .25 X 60 

- .12x130 

- .43 X 75 

- .54 X 97 

- .37 X 75 

- .50 X 95 

13 

- .62x165 

- .50 X 90 

- .62 X 85 

- .50 X 90 

- .22x125 

- .50 X 90 

- .25x125 

14 

-2.00 X 12 

-2.50x160 

- .37 X 45 

- .62x162 

-2.16x 16^ 
-3.10 X 160-J 

-2.25 X 17^ 
-2.50 x 1621 

15 

-1.25x 5 

-1.50x 10 

- .87x 10 

- .75x 42 

-2.13 X 7 
-1.95 X 20 

-2.00 X 7-J 
-1.12x175 

16 

- .62 X 20 

- .87x170 

- .37 X 50 

- .50 X 70 

- .87 X 31 

- .45 X 1 

- .75 X 45 

- .25x140 

17 

- .25^165 

- .25x180 

- .25x115 

- .25xl57i 

- .32x140 

- .46x169 

- .37x120 

- .25 x 170 ■ 

18 

-1,37x155 
-1.50x 10 

• - .75 x 67f 
- .50x105 

- .60x152 
-l.OOx 8 

- .75x150 
-l.OOx 10 

19 

- .50 x 10 

- .50x140 

- .87 X 80 

- .25 X 60 

- .59 X 64 

- .28x131 

— .50 X 55 

- .50x120 

20 

-1.75x180 
-2,. 25 xl80 

- .50 X 70 

- .25x180 

-1.40 X 7 
-,2.S0x 180 

- .75 X 10 
-2.00 X 2J 

21 

-1.50x140 
- .50 X 30 

- .37 X 50 
-1.12x 80 

-1.12x140 
-1.13 X 67i- 

-1.00x140 
-1.25 X 62J • 



BIASTIGMATISM 


993 


'FABLE \--Contwucd 


(1) 

No. 

(2) , 

Corneal 

Astigmatism 

(3) , 
Residunl 
Asiigmaiism 

(4) 

Resulting 

Astigmatism 

(5) 

Din I 

Astigmatism 

22 

— .75 X 170 
-1.00x175 

- .75 x 921 

- .50 X 51 i 

- .33.x 1.12 5 

- .82 X 10 

- .12x120 

- .62x170 

23 

-l.SOx 180 
-1.25 X 170 

- .75 X 85 

- .62x100 

- .lbs 5 

- .87x157 

- .50 X 100 

- .50x135 

24 

-2.75x170 

-2.25x180 

- .25 X SO 

—2.75 X 1 70 
-2.03 X 1 

-2.75 X 170 
— 1 .75 x 5 

25 

-1.87 X 170 
-1.25x180 

- .12 X SO 

- .25 X 80 

— 1 .75 X 1 70 

-1.02 X 25 

— 1 .75 X 175 

— . 75 X 10 

26 

— .75x170 

- ,50x180 

— ,37 N 55 

- .50x105 

— .57 X 45 

- .25 X 145 

- .37x180 

- .37x140 

27 

- .50x160 

-2.00 X 170 

- .50 X 65 

- .87 X 32J 

- .09 X 22 

-1.11 X 1665 

- .25 X 40 
-l.OOx 165 

28 

-1.37x180 

-1.00x170 

.37x110 
- .50 X 75 

-1.11 X 174 
- .52x175 

-l.OOx ISO 
— .75 X ISO 

29 

-1.00x170 
- .50x160 

- .25 X 40 

- .37 X 60 

-1.01 xl79 
- .20x180 

-1.00x180 
- .25x150 

30 

-2.75x165 
- .50x165 

^ .37x140 
— .25 X 25 

-2.96 X 1625 
- .60x 25 

-3.00 X 1625 

- .50x180 

31 

-l.SOx 70 
. - .25x115 

-~l.25xII2i 
^ .25 X 90 

-2.02 X 89 
- .45 x 1025 

-2.50 X 925 
— .37 X 105 

32 

-l.SOx 10 
-2.25 X 10 

-1.25 x 102^ 
-1.25 X 107i 

- .29 x 1785 
-l.lOx 15 

— .50 X 175 
-l.OOx 25 

33 

-1.00 X 95 
- .25x165 

- .25 X 50 

- .25x150 

-1.03 X 88 
- .49x 1575 

-l.OOx 85 
- .75x165 

34 ^ 

- .25x180 

- .50 X 45 

- .25x120 

- .50x 45 

- .25x150 

- .50 X 45 

- .25x140 


. Corneal astigmatism” (column 2) indicates the astigmatism found with the keratometer (given 
in the form of the neutralizing minus cylinder actually used in the trial frame). 

Residual astigmatism" (column 3) indicates the astigmatism found subjectively with the astig- 
dial after the corneal astigmatism had been neutralized, 
above^ ] (column 4) is the total astigmatism arrived at by compulation from the 

'Dial astigmatism" (column 5) is the total astigmatism arrived at subjcctivclv bv using the 

Uncaster-Regan dial. . , ’ . 

technique has been used throughout this investigation, only minus cylinders 
r regardless of whether the actual patient was myopic or hyperopic. The spherical values 

^ \ corrections are not given in the table. 

other columns, the data in the first line are from the right eve, those in the second 
une irom the left eye. 


tal or residuaF’ astigmatism. The use of 
^ graph published by the Bureau of Vis- 
Science of the American Optical 
Company, in a pamphlet entitled ‘Trans- 
position of obliquely crossed cylinders’* 
found to be most convenient for this 
P'lrpose. Transpositions with this graph 


can be made easily, quickly, and with the 
amount of accuracy necessary for clinical 
purposes. 

We refrained from any statistical analy- 
sis of the small group tested and prefer 
to publish, in the form of a table, the 34 
cases examined in the described manner 
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(table 1). In this table, the spherical val- 
ues of the refractive corrections are not 
given since it would merely have added 
to the volume of figures without in any 
way clarifying the problem. 

Column 2 of table 1 gives the corneal 
astigmatism as determined by Mr, Tril- 
ler.* We see no advantage in using the 
designation advocated by Marquez and all 
the findings are given -in the form of the 
minus cylinders which were used in the 
trial frame at the time the residual astig- 
matism was determined, regardless of 
whether the patient was myopic or hyper- 
opic. 

In column 3 is given the “residual” 
astigmatism; that is, the minus cylinder 
tfiat was found to be necessary in order 
that the properly “fogged” patient might 
equalize the lines of the dial after the 
comeal astigmatism had been neutralized. 

Column 4 shows the “resulting” astig- 
matism which was computed from col- 
umns 2 and 3 — that is, the final astigmatic 
correction one arrives at when using the 
Marquez technique — while column 5 
gives the astigmatism as found by Mr, 
Triller in the same cases with his usual 
technique. As this astigmatism was deter- 
mined by using the Lancaster and Regan 
dial, it is designated as “dial” astigmatism 
in the table. 

If column 2 (the corneal astigmatism) 
is" compared with column 4 (the resulting 
astigmatism as determined by the Mar- 
quez technique), it will certainly be seen 
that they differ considerably in a number 
of cases. The same is true if column 2 
is compared with column 5, This is to be 
expected, since Jackson,® in his classical 
paper, showed that neither the amount 
nor the axis of the corneal and of the 
total astigmatism correspond in more 
than about one fourth of the cases, 

*In this, as in the other columns, the data 
in the first line are from the right eye, those 
in the second line from the left eye. 


The main jiurpose of this paper is now 
revealed in the comparison of columns 4 
and 5 of table 1 ; that is, in the compari- 
son of tlie astigmatism arrived at by the 
Marquez method with the astigmatism 
found in the same cases by using the 
fogging-and-dial technique advocated by 
Lancaster and Regan, If these two col- 
umns are compared, it must be admitted 
that there is a considerable number of 
, cases in which the agreement is really 
remarkable, the more remarkable in view 
of the fact that the examinations were 
made by two different individuals and on 
an unselected group of patients who have 
never (at least most of them) been tested 
with an astigmatic dial before, (An 
anal)’^sis of the differences between the 
two findings will be given later.) 

Convinced, as we are, of the superb 
accuracy of the Lancaster-Regan tech- 
nique, any other refractive technique that 
compares favorably with this standard 
seems to us to deserve the greatest atten- 
tion. 

It is beyond question — and this com- 
parison confirms it again — that the Mar- 
quez procedure has been a definite step 
forward in refractive technique from 
those older but still widely used proce- 
dures which it was meant to supplant and 
which based refractive correction on the 
• corneal astigmatism, using, at most, 
Javal’s rules of thumb to improve on it. 
Only when viewed against this back- 
ground can the significance of Marquez^s 
achievement be appreciated and if by 
“ordinary methods” he means these meth- 
ods, Marquez certainly is justified .in 
stating that he and his followers get 
"much more exact results — to the , great . 
benefit of their patients.” 

Nevertheless, further analysis of the 
Marquez technique in general, and of our 
data in particular, will reveal that as a 
method for routine examinations for the 
practitioner it cannot be classed with 
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either of the two subjective methods of 
refraction now prevailing in tliis countiy ; 
namely, the fogging-and-dial, or the 
cross-cylinder technique. 

First, to repeat one of Crisp's objec- 
tions, the Marquez technique is cumber- 
some and unnecessarily complicated. It 
requires a longer time than die just-mcn- 
tioned methods and a greater number of 
steps. It is first necesS'ar)' to determine 
the corneal astigmatism. Then this must 
be followed by the subjective test on the 
astigmatic dial widi careful fogging for 
.any new amount of h)'peropia that may 
have been artificially introduced, in case 
a minus cjdinder was used to neutralize 
the corneal astigmatism. In addition, 
there is the computation of all three com- 
ponents: the cjdinder, die sphere, and 
the axis of the final correction. 

Of course, if, as Marquez still seems 
to believe, all these additional steps do 
provide an additional accuracy of refrac- 
tive correction which could not be ob- 
tained by any other mediod, the Mar- 
quez procedure would still have to be re- 
garded as the procedure of choice. 

Hence the real question which must 
be answered in connection with the Mar- 
quez technique is: Does this procedure 
provide any such accuracy as cannot be 
arrived at by other quicker and more 
convenient ones, especially by the fog- 

__ 9wg-and-dial or the cross-cylinder meth- 
ods? 

To ttiig shall harm to analyze 

the individual steps involved in the Mar- 
Qucz procedure. 

' instruments used in connection 

'VI the Marquez technique, the keratom- 
cter and the dial, naturally are instru- 
;r ments of limited accuracy. In Marquez’s 
: , own examples the corneal astigmatism is 
up to the nearest quarter diop- 
the nearest 5 degrees of axis, 
neglects an error of 
• D. and of ±2.5 degrees, respec- 


tively. Even the bc.st astigmatic dials, 
like those of Imncastcr and Kcgan or 
of Friedcnwald, have lines for every 
10 degrees only. It is possible, if the 
astigmatism i.s not too small, to esti- 
mate its axis to the nearest 5 (in good 
observers 2.5) degrees. One thus takes 
into account a possible error of ±:2.5 
(±1.25) degrees. There is a further 
limitation of accuracy in the lenses of the 
trial case, especially on the European 
Continent, where fractions of one-eighth 
diopter are uncommon. Most patients 
with good visual acuity and not too high 
an astigniatism can differentiate on the 
dial between fourths of a diopter and 
many between eighths, if any such arc 
in the trial case, leaving a margin of error 
of ±0.1 2D. or ±0.6D., respectively. 

How, tlien, do unavoidable errors, due 
to the limited accuracy of the actual meas- 
urements, influence the computed results? 

The first of these possible errors, ob- 
viously, may occur in the axis and the 
amount of the keratometcr reading. Mar- 
quez apparently holds accurate keratom- 
cter readings to be of the greatest impor- 
tance, his whole procedure being built 
around tliis value. An analysis of the 
actual procedure, however, will lead to 
quite different conclusions regarding tliis 
point. 

The most convenient way of treating 
the optics involved in tlie correction of 
an astigmatic eye — as one of us {h. L.)’ 
has emphasized rcccntl}" in another paper' 
— is to assume the presence of a cylinder 
of certain power and axis in tlie eye. The 
correction of the astigmatism then con- 
sists in finding tliat "glass”-cylinder of 
opposite sign which neutralizes the “eye”- 
cylinder; that is, tlie cylinder thought to 
be present in the eye. 

The Marquez procedure can be ana- 
lyzed most easily in the same manner. 
One assumes that there are two cylinders 
present in the eye (one representing the 
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corneal astigmatism, the other the residual 
astigmatism). Marquez’s procedure will 
then consist in successively finding the 
two cylinders of opposite sign necessary 
to neutralize them. As we have used 
minus cylinders throughout our investi- 
gation and have alwa)'s dealt with fogged 
(in Marquez’s language “myopized”) 
e 3 '^es, we shall choose the “eye” cylinders 
to be positive and the correcting cylinders 
negative. 

As an arbitrar)' example let us take the 
following case : “Eye” cylinders ; -f 2.00D. 
ax. 0° (corneal astigmatism) O -f 2.00D. 
ax. 60° (residual astigmatism). 

The proper biastigmatic correction ar- 
rived at in successive steps in the Mar- 
quez procedure will be: — 2.00D. cyl. ax. 
0° =0= — 2.00D. c}'!. ax. 60° which, after 
computation (and neglecting the spherical 
element) will give for the total astigma- 
tism : — 2.00D. cyl. ax. 30°. 

Now let us assume that an error as to 
axis of the corneal astigmatism of, say, 10 
degrees had been made. (This is beyond 
that error which, in ordinary practice, 
would be expected to occur and is here 
chosen only to strengthen the argument.) 
Obviously the'C 3 dinder — 2.00D. ax. 10° 
which is supposed to neutralize the cor- 
neal astigmatism, will not do so fully. 
From the combination; -h2.00D. cyl. ax. 
0° (the “real” corneal astigmatism) and 
— 2.00D. cyl, ax. 10° (the wrongly placed 
• neutralizing C 3 dinder a “residual cor- 
neal” astigmatism of -f-.70D. ax. 140° 
will result. (The spherical component, 
which can be taken care of b}' proper fog- 
ging, is again neglected.) 

Now the patient so corrected will be 
seated in front of the astigmatic dial, 
where he should indicate, by the subjec- 
tive method,- the value of his “residual” 
astigmatism. We supposed this to be (see 
. above) +2.00D. ax. 60°, so that in case 
the corneal astigmatism had been fully 


corrected the examination on' the astig- 
matic dial should result in — 2.00D. C 3 'l. 
ax. 60°. As, however, according to our 
previous assumption, there was an un- 
corrected residue of corneal astigmatism, 
the patient’s “actual” residual astigmatism 
will be -j-.70D. ax. 140° O +2.00D. ax. 
60°, which equals -f 1.40D. ax. 65°, and 
the correction for this “actual” residual 
astigmatism, revealed by the astigmatic 
dial subjectively, will (theoretlcall 30 be 
— 1.40D. cyl. a.x. 65°. 

According to the Marquez procedure 
the patient’s total astigmatism will now 
be computed from the two cylinders used. 
The first C 3 'linder is — 2.00D. ax. 10° 
(according to the astigmatism which was 
read crroneousl 3 ’^ from the keratometer) ; 
the second cylinder is ~1.40D. ax. 65° 
(according to the “actual” residual astig- 
matism found on the astigmatic dial). 
The total correction found b 3 ' computa- 
tion from tliese two values will, never- 
theless, be right; namety, ~2.00D. C 3 'l. 
ax. 30°. 

We ma 3 ’’ go even further and postulate 
that not onl 3 ' the axis but also the amount 
of the corneal astigmatism was deter- 
mined erroneousl 3 " on the keratometer. To 
make our argument more valid we shall 
assume an error of 0.5D., which is much 
more than the one allowed for in clinical 
measurements. Both axis and amount ot 
the corneal astigmatism being determined 
erroneous^, the “glass” C3dinder in the 
trial frame to neutralize it will be, sa3'» 
-1.50D. ax. 170°. 

Having assumed the “real” corneal 
astigmatism to be +2.00D. ax. 0°, th^ 
“residual corneal” astigmatism, due tn 
improper neutralization, will be -f .78D. 
ax. 20°. Assuming further, as we did, that 
the patient’s “real” residual astigmatism 
is +2.00D. ax. 60°, on the astigmatic dial 
he will actually reveal an astigmatism dif- 
ferent from this ; namely, an astigmatism 
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that is the resultant of +.78D. ax. 20° 
=0= +2.00D.'ax. 60°, equaling +2.26D. 
ax. 50°. 

Obviously the correction found for this 
“actual” residual astigmatism on the astig- 
matic dial will (theoretically) be — 2.26D. 
cyl. ax. 50°, and the total astigmatism, ac- 
cording to the Marquez procedure, will 
be arrived at b}' computation f rom — 1 .50 
D. cyl. ax. 170° O -2.26D. cyl. ax. 50°, 
which again equals — 2.00D. cyl. ax. 30°. 

These computations have thus shown 
that no matter how erroneous may be the 
reading on the keratometer and the sub- 
sequently applied cylinder for neutraliz- 
ing the corneal astigmatism, the astigmatic 
dial (ot least in theory), will always re- 
veal an “actual” residual astigmatism 
which, together with the erroneously de- 
termined corneal astigmatism, by com- 
putation, will give the patient’s total astig- 
matism. 

Summarizing this section of our dis- 
cussion we may say that the determination 
of the corneal astigmatism on the .kcra- 
tometer and its subsequent neutralization 
m the procedure according to Marquez, 
odds nothing to the accuracy of the deter- 
mination of the patient’s total astigmatism. 
In other words, the Marquez procedure is 
as accurate as the astigmatic dial permits 
•t to be, and if one arrives at satisfactor}^ 
results with it at all this is due only to 
the use of the astigmatic dial, whereas 
preceding measurements on the keratom- 
eter have no part in them. 

This we have also verified in patients, 
n a number of cases one of us (A. L.) 

purposely turned the cylinder out of 
the proper axis, or applied, in the trial 
rame, a cylinder altogether different 
rom that which would neutralize the pa- 
rent s corneal astigmatism. Naturally, the 
^etuai residual astigmatism in every 
experiment was different from the 
pa lent s “real” residual astigmatism. 


Nevertheless, the finally computed astig- 
matic correction (within limits of error 
inherent in such a procedure) remained 
the same. 

In table 2 data from a few cases arc 
given as an e.xample. In these cases the 
“corneal astigmatism” was “neutralized” 
with a number of arbitrarily chosen cylin- 
ders, as can be seen from column 4. In 
column 5 the “actual” residual astigma- 
tism, in column 6 the computed total 
astignatism are given, while column 7 
shows the astigmatism determined by Mr. 
Triller with the Lancastcr-Regan dial. 

An analysis of these data now reveals 
that though there is a close and definite 
resemblance between the data of columns 
6 and 7, they still arc not identical. As wc 
have just seen, however, that the keratom- 
eter readings (the data in column 3 or 
4) have no bearings upon the final result, 
the discrepancies can be blamed only on 
the limited accuracy of the astigmatic dial 
or on the limitations in available fractions 
of cylindrical lenses. 

How, then — and this is our next prob- 
lem — will this margin of error influence 
the computed final astigmatism? 

In the paper quoted previous!}', one of 
us (A. L.) has shown how, by the laws of 
obliquely crossed cylinders, small errors 
in the axis of the correcting cylinder, in 
case its amount is correct or nearly cor- 
rect, can produce a new astigmatism, 
small in absolute amount but with a char- 
acteristically large difference between its 
axis and that of the original astigmatism. 
Obviously the same laws govern the posi- 
tion of the axis of the resultant cylinder 
in the Marquez procedure, and one will 
have to expect large errors in the position 
of the axis of the total astigmatism in a 
certain group of cases which will be dis- 
cussed presently. Curiously enough, Mar- 
quez repeatedly cited this very group of 
cases as that for w'hich he asserts the 
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TABLE 2 

Data ox BTASTIG^L\TISM OBT.UXED ^VTJEX U5IXG AX ARBITTaTvY CTLIXDTE 


(1) 

No. 

(2) 

Kye 

(3) 

Comeal 

Astigmatism 

(4) 

Arbitraiy 
Cylinder in 
Trial Frame 

(5) 

Residual 

Astigmatism 

(6) 

Resulting 

Astigmatism 

C^) 

.D;.al _ 

Asugmatisin 

10 

R 

-1.00x150 


(a) —1 ,25 X 471 

(b) -l.OOx 50“ 

(c) — .87 X 50 

— .54 X 23 

— .54 X 10 

— .37 X 180 

- ,25 X 10 

~ 



-1.00x180 

-1.00x120 

- ,62 X 90 
-1.12x 20 

- .37x180 

— .38x170 



L 

-1.75x180 


(a) -1.25 X 971 

(b) -1.25x100* 

(c) —1 .37 X 100 

- .65x16.5 

- .72x162 

- .66x1571 

- .50x160 



' 

— 1 .75 X 150 
-l.OOx 45 

— 1 .00 X 135 

— 1.75x 30 

-1.37 X 521 
-1.25 x1421 
-1.12x 30“ 

— 1 .50 X 130 

— ,58x170 

- .40x163 

- .56x179 

— . 63 X 3 

- 

24 

R 

—2.75 X 170 



-2,75x170 

— 2.75 X 170 




-2.75 X 20 
-2.75x180 

-2.25x150 
- .75x140 

—3.25 X 178 
-3.00x1721 



L 

-2.25x180 

-2.25x150 

- .25 X SO 
-2.25 X 30 

-2.03 X 1 
-2,25x180 

-1.75 X 5 

32 

R 

-1.50 X 10 


-1.25x1021 

- ,29x 1781 

— .50x175 




-1.50x170 

— l.OOx 75 

— ,56x179 



■ L 

-2.25 X 10 


-1.25x107^ 

-l.lOx 11 

-l.OOx 21 




-2.25 X 160 
' -1.50x160 

— 1 .50 X 55 
-l.OOx 50 

-1,20x179 
- .9Sx 1 



‘‘Comeal astigmatism” (column 3) designates the astigmatism found with the kemtomcter (given 
in this table in the form of the neutralizing minus cylinder actually used in the trial frame). , ^ 

- “Arbitrary’' cylinder in trial frame” (column 4) desi^ates a cylinder arbitrarily clioscn in lieu ol the 
one that would hav'e actually neutralized comeal astigmatism/ 

“Residual astigmatism” (column 5) designates the astigmatism found subjectively wnth the astig' 
matic dial after a minus cylinder, as designated in Column 3 or 4 had b^n put into the trial frame. 

“Resulting astigmatism” (column 6) is the total astigmatism arrived at by computation from the 
above ^’alues. 

“Dial astigmatism” (column 7) is the total astigmatism arrived at subjectively by using die 
Lancaster- Regan dial. 

The patient in case 10 has been tested on three different occasions, after neutralization of comcai 
astigmatism, and gave .three slightly different \^lues for "residual astigmatism”, as indicated by 
(a), Xb), and (c), which, of course, changed the t^lue of the "resulting astfgmatism.” 


advantage of his technique to be espe- 
cially obvious. 

It is the group of cases in which the 
comeal astigmatism is well-nigh neutral- 
ized by a residual astigmatism of nearl}^ 
equal amount but opposite axis. The total 
astigmatism in such cases, obviously, is~ 
of small amount. Marquez's contention 
that tills small 'astigmatism may be 
masked, so to speak, by astigmatic ac- 


commodation, we shall not now discuss 
as being beside tlic point in this connec- 
tion. 

As an example, we may consider ^ 
case in which the corneal astigmatism is 
“l.OOD. ax, 0^ and the residual astigma- 
tism, saj^ — 1.25D, ax, 90®. The resulting 
astigmatism will then he — ,25D. ax. 90 . 
Witli the corneal astigmatism neutralized, 
we shall expect this patient to designate 
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the horizontal lines on the astigmatic dial (left eye), 22 (right eye), 27 (right eye), 
as the blackest ones, indicating tliat the 29 (left eye), 32 (right eye) belong to 
axis of his residual astigmatism is in tlie , this group. Their corneal and residual 
vertical. astigmatism is nearly equal and the dif- 

Suppose, now, that the patient makes fcrence between their axes is around 90°. 
ah error in his judgment of 5 degrees on When comparing columns 4 and 5 one 
the astigmatic dial (which, as has been will readily sec that the agreement be- 
. discussed, is well witliin the limit of pos- tween the two is poorest in these cases. 
. sible errors, especially for relatively small Case 10 (see table 2) is of special interest 
amounts, of astigmatism), designat- in this connection, as we had an oppor- 
ing 85° as the axis of his residual astig- tunity to recheck this patient twice after 
matism, the computation will give — .33D. we became aware of the special problem 
ax. 69° (instead of -r.25D. ax. 90°) as involved in this type of case. One can see 
. the value for his total astigmatism. Now from table 2 that, with the same cylinder 
suppose further, that in addition the pa- to neutralize her corneal astigmatism in 
tient makes the minor error (also well the trial frame, this patient (on three dif- 
within the limitations 'of the method), of ferent occasions) gave three slightly dif- 
judging the amount of his residual astig- ferent readings on the astigmatic dial, all 
matism as —l.i2D, (instead of — 1.25D.), three well within the limits of possible 
the total astigmatism as computed will be error. Still, the computation of the total 
■~.23D. ax. 58}4°. astigmatism according to Marquez’s pro- 

,One can readily see the comparatively cedure furnishes three considerably dif- 
large differences, especially in axes, be- ferent values (cf. lines (a), (b), and 
t'yeen these values. As such small errors (c) in columns 5 and 6 of table 2). 
as have been assumed are, however. In summarizing this section of our 
within the limits of accuracy of the astig- analysis, we may state that we thus have 
matic dial and are therefore inevitable, a certain group of eyes for whicli tlie 
It is impossible to decide by the Marquez Marquez technique is definitely unsuited, 
technique which of the values is right. On If, on the other hand, there is a majority 
e other hand, if one were to use the of cases in which the Marquez tedinique 
ncaster-Regan technique in the same gives excellent results, this only means, in 
case, he would in most cases pick up the the light of our analysis, that tliere is a 
existence of a small astigmatism with axis majority of cases in which it lives up to 
somewhere in the vertical with no greater the possibilities and tlie accuracy of tlie 
degrees at most, on either astigmatic dial. Our analysis, however, 
0 the jiroper value ; namely, — .25D. makes it clear that for intrinsic reasons 
‘Wst^r* words, there are at the accuracy of the Marquez technique 

cases in which the astigmatic (being entirely dependent on the accuracy 
tion accuracy when used in connec- of the astigmatic dial, findings of the 

pu^ ^tarquez’s technique. The com- keratometer have no bearing on it) can 

tiifip must follow its use mag- never he greater than that of the dial 

telescoping, as Marquez technique. 

^‘'^ght, possible errors. 

^ ' Summary 

value ^ theoretical 1. The astigmatic error of an unse- 

®ye) ' ^ lected group of 34 patients was deter- 

Mig t eye), 13 (left eye), 16 mined with bicylindric combinations, as 
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recommended by Marquez in his numer- 
ous studies on “biastigmatism,” and the 
results compared with those of the fog- 
ging-and-dial technique developed by 
Lancaster and Regan. 

2. Analysis of the Marquez technique 
revealed that accuracy of measurements 
of the corneal astigmatism and its pre- 
liminary correction are irrelevant for the 
ultimately computed astigmatism, since 
any uncorrected corneal astigmatism is 
taken up by the residual astigmatism and 
revealed subjectively by the astigmatic 
dial. 

3. The accuracy of the Marquez pro- 
cedure is thus totally dependent on the ac- 
curac)'^ of the astigmatic-dial technique 
and its limitations, whereas neutralization 
of the corneal astigmatism, as recom- 
mended by Marquez, adds nothing to it. 


4. While the results of the Marquez 
procedure, in a majority of cases, com- 
pare favorably with those of the fogging- 
and-dial technique, there is a certain 
group of cases in which its accuracy is 
decidedly inferior. 

5. The Marquez procedure is unques- 
tionably superior to those older techniques 
which based the astigmatic correction 
chiefly on keratometer readings. 

6. Since the Marquez procedure, even 
at its best, cannot furnish more accurate 
results than the direct use of the astig- 
matic dial, there is nothing that would 
recommend the adoption of this compli- . 
cated technique for routine refractive ex- 
aminations. 

70 East Sixty-sixth Street, Nezu York. 

Dartmoidh Eye Institute, Hanover. 
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THE ENDOCRINE TREATMENT OF KERATOCONJUNCTIVITIS SICCA’*' 

J. J. Fried, M.D., and Max. A. GoLDZiEnEK,_ M.D. 

A^etv York 


.Keratoconjunctivitis sicca, or Sjogren’s 
disease, known for some years, u.sed to be 
attributed to diminished lacrimation. Tlie 
frequent association of deficient lacrima- 
tion and salivation with systemic mani- 
festations, however, soon aroused a sus- 
picion that the disease was not a purely 
local condition. A significant relationship 
with disorders of the endocrine system, 
especially a connection with ovarian de- 
ficiency, was mentioned by Fuchs. A sur- 
vey of more recently observed material 
(Sjogren, Bruce, and Gifford ct al.) 
bears out the earlier observation that most 
of the patients are of menopausal age 
(Isakowitz, Hauer), although the onset 
of their symptoms may have preceded 
the climacteric by many years (Lisch). 
The disease, at any rate, seems to be defi- 
nitely sex linked, for it occurs with few 
exceptions only in the female. Gifford 
ct al. recently reported 12 typical cases, 

2 of which were in males whereas the 10 
others were in women. An incomplete 
picture of the syndrome was observed in 
21 other patients ; this group included 5 
males whereas the women in both groups 
were elderly, with the exception of 3 of 
childbearing age. 

Symptoms which point to a systemic 
nature of the disease include dryness of 
fte mucous membranes of the oral cav- 
'n * sinuses, and larynx. 

ryness and scaling of the skin were also 
observed. Arthritis affecting the extremi- 
ties Was mentioned by Sjogren in 17 of 
; 2 cases ; it was noted in one half of the 

1 (^|9 ^ial reported by Bruce. 
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Rccent reviews (Bruce, Gifford ct a!.) 
have dealt in detail with the pathology, 
clinical symptomatology, and difterential 
diagnosis of the di.scasc. Referring in all 
these matters to these papers, our report 
is meant to discuss merely some thera- 
peutic aspects of the disease in connection 
with a single case of keratoconjunctivitis 
sicca which was treated first in the ortho- 
dox ophthalmologic manner by one of us 
(J. J. F.) ; subsequently, in view of 
varied menopausal manifestations, the 
patient was studied and treated as an 
endocrine problem. 

Case history 

Mrs. E. S., 55 years of age, was first 
seen on November 9, 1940. Soreness of 
both eyes dated back to 1938; her condi- 
tion, diagnosed earlier as keratitis, did 
not respond to any of the previousl}" in- 
stituted treatments. She complained of a 
sensation of burning, comparable to the 
presence of a foreign body in the con- 
junctival sac. She was incapacitated for 
her work as a dressmaker. She also noted 
dryness in the nose, mouth, and throat. 
A luetic infection, acquired in 1930, had 
been energeticall}'^ treated; Wassermann 
tests consistently negative since 1936, yet 
bismuth-salvarsan therapy had been ad- 
ministered every six months. 

On examination, a high-grade, hyper- 
metropic refraction (7 diopters) was 
found ; visual acuity was 20/40 ; addi- 
tional correction permitted reading of the 
smallest print (Jaeger 1) at 10 inches. 
A scanty mucous discharge exuded from 
the conjunctival sac in the form of long 
filaments. A dry velvety appearance re- 
placed -the usual glossy surface of the 
conjunctiva. The lower part of the cor- 
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nea appeared to be irregular and lacking 
in its usual brightness. Epithelial shreds 
were pendant from the surface of foci, of 
infiltration which were scattered all over 
the cornea. The conjunctival sac contained 
considerable threadlike debris. 

A filter paper* left in touch with the 
conjunctiva for 40 seconds remained dry; 
this is in contrast to the normal eye 
which thoroughly wets filter paper up to a 
distance of 10 to 12 mm. within 40 sec- 
onds. Slitlamp examination after -applica- 
tion of fluorescein to the eye showed faint 
staining of the lower part of the cornea 
as well as of the bulbar and palpebral con- 
' junctiva; numerous small foci of infiltra- 
tion on the surface of the cornea and a 
few faceted pits in the corneal epithelium 
were also noticed. The sensitivity of the 
cornea was well maintained. Except for 
pericorneal injection, the eyes appeared 
normal in all other respects. 

The findings enumerated justified the 
diagnosis of keratoconjunctivitis sicca. 
Therapeutic measures instituted included : 
(1) Administration of vitamin A, orally 
and locally ; (2) instillation of" potassium 
iodide; (3) instillation of Locke’s solu- 
tion ; (4) repeated irradiation of the tear 
glands with minimal stimulating doses of 
X rays. 

As all these procedures were ineffec- 
tual, it was decided to close the lacrimal 
■ canaliculi by cauterization. The improve- 
ment obtained, however, was only tem- 
porar}% for the ocular symptoms soon re- 
curred in full severity in spite of the 
obliteration of tear drainage. As the dry- 
ness in the mouth, throat, and skin in- 
creased and became associated with lack- 
of perspiration during the hottest summer 
weather as well as with an irritating 
vaginal itch, an endocrine study of the 
patient seemed desirable. 

The patient, a short (61^ inches tall) 

* Nitrazine paper strip, E. R. Squibb & Sons, 
New York. 


woman, weighed 163^ pounds (May 31, 
1941), Except for some growth of. hair 
on chin and cheeks, no physical abnormal- 
ities were found. Menstrual periods once 
normal had begun to diminish gradually 
seven years ago. An ovarian tumor (in- 
flammatory?) had been removed 30 years 
previously. Vaginal examination revealed 
no abnormality except a slight discharge 
and redness of the labia. Vaginal smears 
showed the typical menopausal picture. 
Basal-metabolism rate —10; specific dy- 
namic action of proteins considerably in- 
creased (26). Other laborator}’- findings 
included : a relative lymphocytosis of 40 
percent and elevated values of glucose 
(119 mg. percent), uric acid (4.7 mg. 
percent), and cholesterol (261 mg. per- 
cent) in the blood. 

Estrogenic therapy was instituted for 
the control of the vaginal itch, the gen- 
eral prurigo, and the dryness of the 
nasopharynx, without any definite ex- 
pectation that this treatment might have 
an effect also on the condition of the 
eyes. The treatment consisted of oral ad- 
ministration of stilbestrol beginning with 
one milligram daily and injections of 
Progynon B (Schering), 4,000 R. U. 
twice weekly. The dosage of stilbestrol 
was gradually raised to 4 mg. daily until, 
at the end of the second week, the pa- 
tient appeared to be relieved of the 
vaginal itch and general prurigo. No im- 
provement of the eyes was noticeable at 
that time. The treatment was continued 
with decreasing dosage for three more 
weeks ; finally, stilbestrol was replaced by 
estrone sulphate (Premarin), 2.5, mg. 
thrice daily, and the injection of Progy- 
non B decreased to 4,000 R. U. weekly. 
Within less than two months after treat- 
ment was begun (August 1, 1941), .the 
patient reported considerable improve- 
ment of her eyes. Subsequent reduction 
of estrogen intake was followed by' a 
relapse, hence (September 12, 1941) 
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stilbestrol was prescribed again, 2 mg. 
daily. Excellent response was noted 
within three weeks and confirmed by an 
, ophthalmologic checkup. Subsequently, 
the patient was kept in good condition 
and able to work by continued stilbestrol 
therapy of varjdng dosage. Ophthalmo- 
logic examination on Januaiy 10, 1942, 
showed absence of all changes in the 
right eye and only insignificant residual 
changes in the left. 

The patient was maintained, thereafter, 
on a daily dose of 0.5 mg. stilbestrol until 
June, 1942, when the vaginal itch re- 
curred and simultaneously, also, the eye 
condition became worse. In spite of the 
immediate increase of the dosage of 
stilbestrol to 3 mg; daily, improvement 
was not nearly- so satisfactorj’’ as previ- 
ously upon the use of comparable quanti- 
, ties. Under these conditions, a therapeu- 
tic test with progesterone seemed indi- 
cated. Upon administration of 2 mg. 
progesterone, injected three times a week, 
definite improvement was soon noticed 
; and complete regression of the condition 
was obtained after two weeks of this 
treatment. Thereafter patient remained 
well controlled on 1 mg. stilbestrol daily 
until Januarj'^, 1943, when another mild 
relapse occurred which did not yield 
promptljr to increased dosage of stil- 
bestrol. Administration of progesterone 
again was strikingl)", effective just as on 
the first occasion. 

Following continued stilbestrol main- 
tenance the eye findings were again 
checked on September 10, 1943. At that 
time, lacrimation of the right eye was 
almost normal whereas that of the left 
1 was still defective. One small super- 

I cial epithelial lesion on the left cornea 
; Was visible with the slitlamp, whereas the 
'• ^'"as normal to all appearances. 

these findings were corroborated by Dr. 
• orok who saw the -patient in con- 

sultation on October 11, 1943. Dr. Torok 
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had seen the patient previously (1939), 
at which time the condition was "approxi- 
mately the same in both eyes.” 

Following another course of proges- 
terone injection, combined with 3 mg. 
stilbestrol daily, further improvement of 
the left eye was obtained with the result 
that the patient’s condition at tlie present 
time appears to be normal. Together with 
the changes of the conjunctiva and cor- 
nea, the dryness of the nasophar^mx, the 
scaling and itcliing of the skin, and the 
pruritus of the vagina are well controlled. 

Discussion 

It is not permissible to draw far-reach- 
ing conclusions from therapeutic results 
obtained in a single case. Yet our ob- 
servations are so striking and so well in 
accord witli the endocrine background of 
this ophthalmologic disease, that a report 
of oUr findings seems justified. 

It is well known that lack of ovarian 
hormones causes changes of the uterine 
and vaginal epithelium and also leads to 
atrophy of the epidermis (Goldzicher). 
In other cases, local foci of hyperkerato- 
sis or scaling develop on tire skin (kerato-, 
derma, Haxthausen), a condition whicli is 
attracting increasing attention. These 
changes yield satisfactoril}’’ to therapy 
with estrogens (Lynch), especiall}'^ upon 
topical application. Similar claims have 
been made also in respect to the nasal 
mucosa, the atrophy of which was noted 
in hypogonad or menopausal cases 
(Mortimer et a!.). Primary atrophy of 
. the nasal mucosa with its onset before 
the 'age of 20 3 '’ears improved in 86 per- 
cent of the cases; in secondary atrophic 
rhinitis, with its onset after the age of 20 
3 xars estrogenic therapy produced im- 
provement in all cases so treated (Blais- 
dell). It is reasonable, therefore, to as- 
sume that a lack of sex hormones also 
induces atrophic or regressive changes 
on the epithelial lining of other mucous 
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membranes, not only on the vaginal and 
nasal epithelium or on the epidermis of 
the skin. 

The systemic character of Sjogren’s 
disease and its essentially scx-linked na- 
ture points in the direction of an ovarian 
hormonal factor. Their impression is 
strengthened by the preponderance of 
women at the climacteric age among pa- 
tients affected with this disease. The in- 
cidence of keratoconjunctivitis sicca in 
women of childbearing age and, par- 
ticularly, the few cases observed in males 
have discouraged serious investigation of 
the specific hormonal background. Previ- 
ous^ attempts to treat patients with “estro- 
genic extract” (Gifford ct ah) were ap- 
parently but half-hearted and too inade- 
quate to be successful. 

The incidence of the disease in ■'women 
of childbearing age, at any rate, is no 
evidence against the pathogenetic sig- 
nificance of sex-hormone deficiency, for 
ovarian failure is not uncommonly met 
with in young women and expressed by 
more or less marked abnormalities of the 
menstrual cycle which may not neces- 
sarily. come to the attention of the oph- 
thalmologist. Nor does the rare incidence 
of the syndrome in males discredit the 
view that a deficiency of sex hormones is 
operative. Males and females produce 


estrogens as well as androgens, and de- 
ficiencies of hormone output are just as 
likely to occur in the male as in the 
female. It would be desirable to ascertain 
whether male patients afflicted with Sjo- 
gren’s disease reveal clinical evidence of 
eunuchoidism or other signs of gonadal 
disorders. Assays of the urinary hormone 
output might contribute additional infor- 
mation. Even more desirable would be the 
therapeutic test, either with the male or 
female sex hormone in order to confirm 
or disprove its curative effect on male 
patients. 

Summary 

A case of keratoconjunctivitis sicca, 
observed over a period of three years is 
reported. Treatment with the standard 
ophthalmologic methods was unsuccess- 
ful. Remarkable improvement, practically 
amounting to a cure, was obtained by 
administration of estrogens. A relapse 
not controlled by increased dosage of 
estrogen yielded to added treatment with 
progesterone. 

These observations confirm the belief' 
that deficiency of sex hormones plays an 
important role in the pathogenesis of 
Sjogren’s disease. 

5 West Eighty-sixth Street (24) 
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SEEING DEFECTS IN NONREADERS 

Myrtle Makk Gillett, Pii.D.* 

Bryn Maxvr, Pcmsykwm 

After 20 years of observing the way At present all reading methods for sighted 

children behave, I believe that ps 3 ’cho- persons seem to assume that the would- 

logic tests can be used to supplement the be learner sees adequatel}'. 
very simple routine eye tests that are This report is not concerned with read- 
used, because of limited funds, in most ing as the adult knows it, but with the 
cities, for screening out the children who elementary or beginning step ; that is, the 
need examinations bj'’ specialists ; more- translation of the visual symbols into the 
over, if the eye charts are used as if the}' thoughts which these symbols stand for 
were educational tests, and if the child’s and which the beginner already Icnows. 
behavior during the testing is interpreted No modern teacher attempts to teach any 
in the same way as a psychologic ex- pupil to read what he cannot understand, 
aminatron, the reason why so many chil- Nor docs the modern method fail to limit 
' dren do not learn to read, or learn only the quantities of reading matter to the, 

slowly, emerges clear and convincing. apparent intelligence of the child. 

The puzzle why backward children do Since this study covering 15 years was 
learn to read when brighter ones do not, begun as a reading survc}' (with the aim 
resolves itself, at least in part, when we of finding out, if possible, ^Yhy these 
find that the nonreaders do not see well children did not learn to read), and since 
enough to identify the printed symbols on not all of the 2,500 received all of the 
the page. As a psychologist and teacher, ’ tests which I eventually used, statistics 
I can merely report poor vision as a cannot cover in all details the situation 
behavior response that I can appreciate for each and ever^' child. In the early 
and prove as such. Why the child does not years only such tests were given as 
see, whether the defect is physical, to be seemed necessary to find out how to teach 
corrected by glasses or other medical these children to read. Even tci\v'ard the 
means, whether the fault is irremediable, end the tests were never primarily meas- 
or to be changed by teaching because the ures of vision. I merelj^ tried to find out 
measurable eye is "normal,” is for the whether or not the child could see clearly 
ophthalmologist to determine. the material presented. This was true also 

, The conditions that I have found can- when I made use of the simple e 3 'e charts 
uot be corrected b}’ the means available to with which every one is familiar. 

, school teachers or ps 3 ^chologists. The de- The school medical reports for e 3 '^es in 
fects that exist have not, so far, been m 3 '^ city seem to be much like those of 
reached by the teaching which has been most large cities, m 3 " 2,500 nonreaders 
successful with those who have learned had been tested with the Snellen charts, 

to read. When medical science has had the report being as usual a fraction in-- 

sa 3 ", then teaching methods can, per- dicating the visual acuit 3 " of each e 3 ’e 
^s, be devised ior those few children tested separately but never with both un- 
o, according to the best medical opin- covered. In some cities this extra step is 
mn, should be able to see'and 3 "et do not. sometimes made so that there is some 
~ record as to how the child’s two-eyed see- 

Pubfe s^chods’ Education, Philadelphia big coriipares with the conventional ond'- 
■ °° - ' eye-at-a-time tests. Children with serious 
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eye defects requiring instruction in sight- 
saving classes had with very few excep- 
tions already been examined by the school 
ophthalmologist and therefore did not 
turn up among our nonreaders. 

This unbelievably generous gcntle- 
man- 7 -busy though he was — gave so free- 
ly of his own time that many children 
.whose parents refused to take them for 
eye examination were properly examined. 
These after wearing glasses learned so 
much better that it seemed well worth 
the effort to push on with the investiga- 
tion, especially since some of the children 
who already had glasses were still non- 
readers. 

The material is vast but not all has been 
tabulated. So far, however, it points to 
the hope that with greater assistance from 
eye specialists there will be fewer non- 
readers among adults than there are now, 
since teachers may be able to trust their 
own observations about their nonreaders 
before they have wasted long years of 
futile teaching and discouraging failure. 

Through tliese school routine examina- 
tions the doctors had already found the 
nearsighted, although only 8 percent of 
.the whole number of nonreaders were 
wearing glasses at the time of the psycho- 
logic examination. The school nurses 
were doing their best with the rest who 
apparently needed glasses. It is astonish- 
ing how antagonistic some parents are 
to all thought of glasses, and how long it 
takes even well-to-do parents to provide 
for eye examinations. 

On the school medical cards 55 percent 
of the nonreaders were reported as hav- 
ing vision less than 15/15, but of course 
15/20 would not necessarily indicate near- 
sightedness. In nonreaders the blur which 
gave less than 15/15 vision was in some 
cases shown to be not nearsightedness, 
but some other defect. Twenty percent of 
the nonreaders were marked on the medi- 
cal card as having less than 15/30 vision 


for one or for both eyes, but during the 
depression glasses were too often not 
obtainable for children with eye defects 
less serious than 15/50 in both eyes.* 

A nearsighted person who wears 
glasses knows that near objects appear 
larger to his eyes without his corrective 
glasses. Hence it would be likely that sim- 
ple nearsightedness w'ould usually not be 
a handicap for reading. It was possible to 
have 150 nonreaders whose eyes seemed 
equally nearsighted examined by an oph- 
tlialmqlogist, and in all of these cases it 
was reported back that other defects ex- 
isted; "eyes on different planes,” “astig- 
matism,” "oblique eyes,” “muscular 
atrophy” (quoted from the reports re- 
turned). Some of the defects were con- 
sidered too small to require glasses, and 
some were labeled "mental defect,” which 
I interpreted to mean some impairment in 
control which could not be measured, 
since all of these 150 had a Binet I.Q- 
above 90. (This I.Q. was given with not 
one lenient interpretation of the an- 
swers.) 

Of 1,062 nonreaders in one group, 659 
showed differences between tlie two eyes 
as against 159 on the school records with 
different fractional ratings for each eye, 
but only 65 of the 659 wore glasses, leav- 
ing 283 whose visual impressions must 
have departed from the normal. 

In some cases these children whose eyes 
were different used one e 3 'e for distance 
and the other for nearer points. Some- 
times the change over confused the im- 
ages the child got, especially for print. 
Sometimes the struggle was quite clear 


♦Reports do not always make clear wky 
glasses are ordered. Of SOO cases in -3 schools 
followed up for 2 years, 80 percent were given 
glasses immediately, IS percent were asked 1° 
return later, 5 percent were supposed not to be 
eye cases.” These SOO cases were marked 15/1^ 
IS/IS on the medical card. “Muscular atrophy. 
(4.22) . was reported on 3 of 25 cards returned 
on these SOO cases. 
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to even a not-so-professiorial observer. 

• Although we as teachers learn in school 
'that at six years emmetropic children are 
able to accommodate to near vision, it was 
decidedly not so witli some of these 2,500 
nonreaders. The 15/15 vision of the 
medical record proved to represent not 
normal vision but farsightedness for 
which. the routine examination made no 
provision and which the teacher was not 
taught to expect : during her school days 
she was not taught to differentiate be- 
tween presbyopia and farsightedness ; to 
her, farsightedness was a disease of old 
age. Teachers are not systematically 
taught, of course, about eyes. 

Of the 1,587 children tested for seeing 
beyond 15 feet, 96 were too farsighted to 
see print in a book, and 286 more could 
not see ordinary print at 14 inches but 
could do so at from 3 to 10 feet. With the 
conventional charts tlie child could see 
the IS-foot line at 20, 30, 40, and in sev- 
eral cases at 60 feet. That is, large num- 
^ bers of non^eaders were not yet adapted 
to reading easily at the normal distance or 
were, perhaps, never going to be. 

-To judge from the child’s behavior, 
the- greatest single difficulty for non- 
r readers seemed to be the failure to fuse 
properly the two images. We are told in 
school that fusion or proper coordina- 
tion of “convergent eye movements is 
regulated by the unconscious desire for 

- binocular^ vision”; however, unless the 
child has in some way learned that nor- 
mal vision is not the blur he sees, it might 

■ 'very \yell be that he does not feel this 

- desire for binocular (therefore, clearer) 
vision, inasmuch as one might conceivably 

j not be able to strive for something of 
which one was completely unaware. 

Among 1,062 (out of 2,500) nonread- 
ers, 68 squint cases were reported at the 
routine examination. Could it- be that 
only these 68 had made an adequate effort 
0 e iminate one of the images? In certain 


tests 261 made no effort to converge, al- 
though no strabismus was discovered, 
rather did their eyes seem to remain, as it 
were, in parallel ; 151 let one eye turn out- 
ward, more or less, as an object ap- 
proached to 14 inches, although no squint 
was evident for ordinaiy distance. The 
rest of these children confused designs, 
shapes, figures, in such a way and so 
often as to give clear proof that they still 
saw two images, overlapped, or doubled 
images. 

Including these 1,062, I tested 1,572 
first as on tlie routine test one eye at a 
time, then with both eyes imcovered as 
one normally functions. Only 160 could 
see as well at 15 feet with both eyes as 
witli each one alone; 153 could see with 
the two eyes as well as with tlie dom- 
inant e 3 ’-e if tlie vision in the two eyes 
tested alone was somewhat different but 
not seriously so. 

In 545 cases wherein the eyes seemed 
to alternate badly, I tried to teach the 
child to converge properly, first by using 
a pencil; tlien by having him compare 
smaller designs with large ones that he 
could reproduce. Among these, 383 were 
unable, within the time allowed, to make 
any change. The rest varied in their ef- 
fort, although they obviously Icnew what 
tliey were trying to do. These cliildren 
systematically doubled and reversed in 
tests using numbers and letters (copied 
bird as brid, for instance.) 

The psychologist has, of her own ef- 
forts, no way of knowing whether irregu- 
lar convergent movements or poor control 
of the eye movements has been inter- 
fered with by cerebral lesions which we 
are told do lead to impairment of vision. 
The spasmodic activity seen in these non- 
readers could not be analyzed ; there was 
little time for history finding, and if 
parents were consulted they did not know 
of anything that might explain conditions. 
Paralysis of ocular or oculomotor nerves 
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was reported in several cases, history of 
diphtheria, and other serious illnesses ; 
but since, in such cases, medical help was 
needed parents were told to seek the help 
of specialists. Mostly no reports came 
back. 

One thing was clear: These children 
had not learned to see one image clearly, 
and would not be able to learn to do so 
merely with the help of a teacher who has 
30 or 40 children to teach unless medical 
attention would make the eye behavior 
better. Routine eye examinations show 
A'ery frequently changes in the record 
over a period of years so that a presum- 
ably normal pair of eyes may a year later 
show abnonnal behavior. For example, 
the same doctor (not a specialist) in 1942 
gets for the same child O.U. 15/15 vision, 
but in 1944, O.U. 15/30 or L.E. 15/30, 
R.E. 15/50; in 1939, O.U. 15/15, but in 
1944, R.E. 15/70, L.E. 15/30, or a con- 
tinued up-and-down history never ex- 
plained and perhaps never corrected, 
probably because the parents think the 
child has good eyes or do not “believe in 
glasses.” The psychologist’s tests some- 
times in 'the same week showed wide 
variations as if something (digestive up- 
set, perhaps?) might temporarily have 
blurred the seeing. There was, of course, 
as a rule, no proof, since physicians can 
hardly be expected to render either a 
verbal or a written report these days, 
even in a worthy cause. 


No psychologist would be willing to say 
that glas.se.s . will necessarily provide all 
the conditions needed for teaching non- 
readers of this type. The cause is often 
obscure, apparentl}’^ also sometimes to the_ 
medical observer; therefore the cure mu-st 
sometimes be sought by trial and error 
even by the- eye specialist who finds the 
correctible defect too small to seem to 
count, and by the teachers whose usually 
successful methods have no effect upon 
a child’s learning. 

Since teachers have no way of know- 
ing, b}^ their own tests, how far they ma}- 
go in forcing a child to try to see, it would 
seem wiser for them not to develop 
“techniques” to force better use of the 
eyes by their pupils. Teachers can know 
that the child does not see clearly, but 
the}' cannot know whether or not the non- 
reader’s vision is poor. 

We cannot say that for the nonreader 
the teaching is poor until w.e know’ what 
the eye specialist thinks about the eyes.- 
Nor can w’e assume that because the de- 
fect is not usually a hindrance that it_w 
not one and perhaps the real cause of fail- 
ure to learn. Neither teacher nor parent 
nor any one else should accept unques- 
tioningly 15/15 for vision on a test 
chart as adequate proof that a nonreader 
has good vision. 

We teachers and the school psycholo- 
gist need the ophthalmologist — ^and badly. 

Low Buildings. 
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THE THERAPEUTIC USE OF 
CHOLINE IN OPHTHAL- 
MOLOGY* 


Theodore J. Dimitry, M.D. 
- Nciv Orleans 


Although choline is a chemical of re- 
markable potency which has been basical- 
ly studied (the research begun nearly a 
century ago, and complete reports have 
been made regarding it), nevertheless it 
had been almost completely disregarded 
as a therapeutic agent of merit for the 
treatment of certain ocular diseases in 
man to the time when this investigation 
was started some two years ago. 

This contribution is not concerned with 
choline's therapeutic value in other 
organs than the eye and its appendages ; 
however; it is submitted as a lead for 
others who may find choline therapeuti- 
cally an arresting research problem. 

Regarding its effect upon the*, lower 
animals, the biochemist, the biophysicist, 
and the biophysiologist have written vol- 
umes as to what happens when it is 
adopted experimentally. Its performance 
m their hands has been dramatic, and 
they describe what it accomplishes with 
arresting words. 

Gyorgyi regards this agent’s action as 
^ ^ vitamin. Lucas and Besff said 

^ ^^ol^ue should take its place with 
t e other members of the B-complex, 
rom which it cannot now legitimately be 
separated in any complete consideration 
0 metabolic changes.” It is also classed 
a hormone by Mitchell." Best and 
(J, consider choline to perform as a 
ipotropic agent” and that choline, from 
e -physical point of view, is a wetting 
agent. Besides, the molecule is both non- 
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polar and polar according to Swan and 

MHiite.® 

Best and Lucas" "account for the vo- 
luminous literature on choline as due to 
the relationship of the substance to the 
ubiquitous phospholipids,” yet with all 
the information at hand there are but few 
comments as to its use for man. - 

M}'- initial experience with choline I 
credit to Dr. H. H. Beard, professor of 
biochemistry, Louisiana State University 
School of Medicine, who provided me 
with a well-grounded lead for the treat- 
ment of a lipoidosis and had me admin- 
ister methionine to a young man who 
suffered from Spielmcyer-Vogt disease 
(juvenile amaurotic idiocy), a disease in 
which, according to Duke-Elder," there 
exists a faulty lipoid metabolism, and for 
which' treatment has been ineffective. 

This amino acid, methionine, was dis- 
covered b)^ Tucker and Eckstein® and 
found by them to possess lipotropic po- 
tenc)f. Du Vigneaud et al.® offered the 
suggestion that methionine exerts its 
lipotropic action by contributing its 
methyl group for the synthesis of choline, 
a transmethylation reaction that they 
proved to occur. With this information at 
hand I adopted choline. 

In, this particular lipoidosis, that of the 
amaurotic idiot, the pathognomic vacuo- 
lated "foam” cells, accompanied by a 
lipoid degeneration, characterize the 
changes brought about in the central 
nervous system and the ganglion cells 
of the retina. 

Both agents, namely methionine and 
choline, almost immediately accomplished 
the lowering of an extremely high tem- 
perature and a continuous epileptic spell 
that accompanied the disease, which 
otherwise was uncontrolled. I concluded 
therefore that choline and choline’s pfe- 
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cursors were of benefit for at least certain 
occurrences in the abiotrophies of 
Sorsby.^“ 

I carried out my invcstigatiorf further 
so as to note choline’s potency in the 
treatment of other diseases, and, as a 
^consequence, adopted - choline for the 
treatment of xanthoma planum, sup- 
posedly a purely cholesterol infiltration 
of the skin. The yellow blotches faded in 
approximately four to five weeks after 
the ingestion of choline, 5 grains three 
times daily. Sterner^^ had suggested that 
choline would hasten reabsorption of 
tliese plaques. This it did under my ob- 
servation. Best and RidouU had shown 
“that the feeding of choline prevented the 
deposition of neutral fat and to a lesser 
extent that of the cholesterol esters in the 
livers of animals receiving' pure choles- 
terol in their diet.” It thus appears that 
choline was involved in the metabolism 
of cholesterol as well as that of the 
lipoids. 

My therapeutic inyestigation of choline 
was continued to discover whether it 
would influence an exophthalmos. The 
■patient’s proptosed eye had not receded 
after a goiter operation; however, when 
choline was used it did recede, and again 
the • effect was credited to a lipotropic 
action. 

Case 4 was that of a young woman, 21 
years of age, who developed a tuber- 
culous retinal perivasculitis following a 
biopsy for a lupus of the face. The 
tubercles disappeared within a few weeks 
and the multiple retinal hemorrhages, 
concurrent with the disease, were arrested 
and became absorbed. In another case, a 
tuberculous retinochoroiditis with a large 
nodule was not benefited by choline. It 
was at this time that I began to study the 
action of choline on the leper. Such work, 
however, has been very limited and in- 
complete and one hesitates to make any 


statement regarding it. 

The need of choline in cases of certain 
pathologic changes has been established 
in the rat by others. Lower animals that 
suffer a choline avitaminosis develop 
fatty kidneys and kidney hemorrhages. 
Both conditions subside on the adminis- 
tration of choline. Perlman, Rubens, and 
Chaikoff^* state that “choline had an anti- 
hemorrhagic effect and this was seen in 
tissues other than the kidneys.” 

The tuberculous child in tliis report, as 
also tlie tuberculous woman, gained 
weight and the child’s growth apparently 
was accelerated. Weight increase and 
body growth are characteristic therapeutic 
effects of choline. MacLeod,^® while 
studying insulin, also observed this re- 
markable nutritive factor of choline. 

Then, for the time being, I digressed 
to consider choline’s effect when instilled 
into the conjunctival cul-de-sac, when 
injected subcon junctivally, and Avhen 
applied in the pure state to corneal ulcers 
and vascular loops, and again in every 
conceivable type of tissue patliolog)’ 
where I suspected lipoids and cholesterol 
crystals might be present in consequence ' 
of previous disease conditions or trau- 
mas. We have produced mustard-gas 
lesions of the eye in rabbits, the pathology 
of which is familiar through the -vyritings 
of Mann and Pullinger.“ It was natural 
to try to remove the fats andvcholesterin. 
Choline accomplished this feat. 

It was discovered that choline, 5 gr. to 
the ounce of water, could be used to 
irrigate the conjunctival cul-de-sacs and 
without the slightest irritation. It acted 
as one would wish a perfect pH to do and 
it could be adopted indefinitely for such 
a purpose. 

. I observed that choline was a wetting 
agent and that dry cicatricial pemphigus 
mucous membrane could be moistened 
and that choline had an effect upon the 
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pathologic change. From the demonstra- 
tion upon tlie drj' tissue of pemphigus 
and the effect upon the patliologic change 
■'I began to argue’ that choline may be an 
enzyme. Strack'^® and his collaborators 
■showed ‘khat certain lesions, notably 
liver and placenta, possess enzymes which 
_ liberate choline rapidly from phospho- 
lipids.” I knew by laboratory tests that 
choline had some antiseptic value and 
would bleach tissues, remove scabs, and 
- when rubbed on the face had vanishing 
qualities. As a dentifrice it had no peer. 
Choline when applied pure at the end 
. of a match stick to a moderate-size ulcer 
of the cornea proves to be a strong de- 
tergent, for when so applied the base of 
the ulcer comes to present a limpid 
appearance. 

The greatest of my surprises came 
when. I observed that choline would affect 
the diseased ejmlashes of trichiasis, and 
that epilation was found to be unneces- 
sary. Naturally, I concluded that the 
pathology of trichiasis was a diseased 
root in which fats and cholesterols were 
factors to be removed before the lash 
could grow properly. 

Choline is definitely known to be a 
strong base'; its solutions dissolve fibrin, 
and it does not coagulate the proteins. I 
have had but a most limited^ opportunity 
give choline-a trial in the epidemic 
orm of superficial punctate keratitis. In 
f limited experience I have had, it 

appears to be beneficial both locally and 
j as a nutritional factor. 

A statistical study will not be presented 
ere as to the effect of choline upon 
other than to make the statement 
j . at it does not affect mature cataract and 
; veiy little, if any, effect upon in- 

= However little effect it 

ay have, its potency is greater than that 
vitamin Bj. 

Choline does have a definite effect upon 


the general nutritional condition of many 
patients suffering from cataracts. 

-It should be stated that choline’s mole- 
cule is both polar and nonpolar and when 
the radical is combined with certain anti- 
septics greater tlian itself, they are car- 
ried deep into the tissues. 

The case of pter}’-gium is not as Duke- 
Elder would have it, in that ‘‘the only 
treatment is surgical,” but pterygium is 
the result of an avitaminosis in which 
choline affects the growth no matter how 
it is administered — internally, when used 
as an eyewash, or when applied directly 
to the ptery-gium’s head in ciy^stal form 
by means of a toothpick. The islets of 
Fuchs, which are of lipoid and cholesterol 
bodies, fade. Choline produces a reversal 
in these fatty bodies. 

In conclusion: Choline is a therapeutic 
agent of merit when adopted for the treat- 
ment of the eye and its appendages. Un- 
questionably it is a great dietary factor 
and is a lipotropic agent. The phospho- 
lipids and cholesterol deposits following 
pathologic changes in the eye are re- 
versed, thereb)’^ altering the nutrition of 
the cell, whether choline is taken inter- 
nally' or applied externally. 

It has an effect upon tubercles, leprous, 
or otherwise. Phy'sically it is both a polar 
and nonpolar compound, thereby highly' 
soluble in lipoids and in water. Because 
of these characteristics it has great tissue- 
penetrating powers, whether alone or in 
combination with chemicals. 

Its effect can be demonstrated dramati- 
cally. A crystal of choline dissolves in 
fats and in water. It can be put into the 
eye in natural form, instilled in solution, 
or applied as an ointment without pro- 
ducing pain. Witness the immediate 
action of a few crystals when placed on 
the head of a pterygium, the action when 
injected into a pterygium, and note what, 
happens to the ptery'gium when choline 
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is taken orally for a few weeks. Note its a high dielectric constant, containing a 

effect upon ulcers of the cornea, and on charged group, 

new blood-vessel formation at the 

limbus. Finally, note that its solution has 15'! 2 Tulanc Avenue. 
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BILATERAL CATARACT EX- 
TRACTION IN ANTERIOR 
. MEGALOPHTHALMOS 

Hugh C. Donahue, M.D. 

Boston 

The clinical s^mdrome recognized as 
“Adult hereditary anterior megalophthal- 
mos sine glaucoma" has been observed 
and reported by ophthalmologists for ap->. 
proxiniately 75 years ; successful bilateral 
cataract extraction in this condition, how- 
ever, has never been reported; indeed, 
unilateral cataract removal has encoun- 
tered frequent complications and success- 
ful results have comprised less than 55 
percent of the total number of cases cited 
in the literature in which operation was 
performed. 

The entity now .described as anterior 
hereditary megalophthalmos sine glauco- 
ma is one of exceeding interest, both be- 
cause of its pathologic characteristics and 


its challenge to the ophthalmic surgeon 
to produce visual improvement for such_ 
individuals as possess this rare condition 
complicated by cataract. The syndrome 
consists of bilateral enlarged corneas, 
occurring practicall}’^ always in males as 
an hereditarj^ sex-linked characteristic, 
coupled with deep anterior chambers, ins 
atrophy and iridodonesis, and absence of 
all evidence of glaucoma ; there may oc- 
cur embryotoxon or arcus senilis, disloca- 
tion of the lens, which may or may not 
be cataractous, and miosis of the pupil 
resulting from iris atrophy. 

The etiology of anterior hereditary 
megalophthalmos sine glaucoma is not 
clear; the subject was adequately re- 
viewed by Vail in 1931, and the literature 
reveals very little new evidence since that 
time, although various authors have re- 
ported , cases, some being, however,, ex- 
amples of rnegalocornea without the 
additional characteristics of anterior 
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meg-alophthalmos. Some of the causative 
theories advanced for the condition are: 
-(1) that it is an anomaibus type of bu- 
phthalmos; (2) that it is a manifestation 
of atavism, as in mammals other than man 
the cornea is much larger in proportion 
to the size of the entire globe; (3) that 
it is due to endocrine-gland disturbance, 
producing overgrowth of the involved 
tissues; and (4) that it is an inherited 
form of tissue hyperplasia accompanied 
by later degenerative changes in the an- 
terior segment of the eyeball. All these 
ideas are conjectural and have not been 
proved by complete pathologic findings, 
but it would seem most probable, in the 
light of present information, to regard 
the syndrome as an hereditary phenome- 
non, sex-linked, producing overgrowth 
of the anterior covering of the eyeball 
followed by secondary degenerative 
changes in the iris and lens. 

In a large percentage of these cases 
cataract occurs, and as the hazards of 
operation are substantially greater and 
the results reported not particularly im- 
pressive it was deemed to be of interest 
to record a case in which bilateral cata- 
ract extraction was performed followed 
by rather unusual sequelae and ultimate 
good vision to the present date -of ob- 
servation. A review of the literature re- 
veals that in approximately one third of 
the cases of raegalophthalmos, cataract 
occurs, but it should be emphasized again 
that some observers have not distin- 
guished between megalophthalmos and 
megalocornea in reports, whereas the con- 
itions constitutmg anterior megaloph- 
almos— that is, iris atrophy, iridodone- 
and changes in the lens zonular fibers 
all create a much more hazardous situa- 
lon for cataract extraction than a condi- 
ion of megalocomea alone. In the avail- 
^ reports of patients who have been 
‘Operated on, in many instances the type 
cns opacity is not definitely stated, 


instruments 

but in those reviewed about 80 percent 
were either mature or hypermature in 
degree and nuclear or cortical in type. 

All varieties of surgical procedures have 
been attempted m the technique of de- 
livery of the lens; some surgeons have 
done no iridectomy while others have 
performed a preliminary iridectomy; 
some have utilized sutures, others have 
not. The cataract has been extracted with 
a needle, spoon, or following stripping of 
the capsule with forceps ; in 85 percent 
of cases there was loss of vitreous, and 
in over 60 percent of cases there ensued 
postoperative complications such as sepa- 
ration of the retina, glaucoma, iridocycli- 
tis, and persistent opacities in the vitreous. 
It seems probable that each surgeon uti- 
lized the technique most familiar to him 
and to the era contemporary to him in 
operating on these patients rather than 
endeavoring to appty a surgical approach 
and method more applicable to the patho- 
logic changes to be encountered. Results 
have not been startling nor remarkably 
beneficial to the patient. For these rea- 
sons when tile opportunity presented it- 
self to me to essay cataract extraction in 
this abnormal condition, several points of 
caution concerning operation came to 
mind; first, insertion of three corneo- 
scleral-tract sutures seemed desirable to 
insure firmer and more secure healing of 
the wound and less likelihood of iris of 
vitreous prolapse ; second, removal of the 
lens in capsule was of paramount im- 
portance to forestall any complication due 
to remaining lens remnants ; any proce- 
dure involving stripping of the capsule 
%vas to be avoided, as the literature 
showed that practically all such surgical 
procedures ended in disaster; third, in- 
sistence upon a slow and gradual con- 
valescence from operation, especially with 
reference to getting up and around, was 
necessary^ to allay possibilities of retinal 
-separation; fourth, extraordinarj^ preop- 
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erative conjunctival antisepsis and seda- 
tion for the patient seemed highly desir- 
able for production of ideal operating 
conditions, 

Widi these thoughts in mind bilateral 
cataract extraction was performed upon 
a 49-year-old male with anterior megal- 
ophthalmos as described below; follow- 
ing each operation there were several 
weeks in which occurred recurrent hy- 
phema and vitreous hemorrhage notwith- 
standing all the precautions observed. 
Eventual complete absorption of the hem- 
orrhage took place, however, with tlie 
procurement of clear media and nornjal 
fundi. Vision with lenses in each eye 
equals 20/30, and the patient is delighted 
and astonished with the result ; of course, 
it is obvious that the postoperative period 
is relatively short and that unwelcome 
complications may yet take place, but to 
the present date of observation such a 
result following bilateral cataract extrac- 
tion in anterior megalophthalmos is rare 
indeed. 

Case Report 

Mr. J. B., aged 49 years, single, a 
laborer of American parentage, was first 
seen by me in January of 1941. At that 
•time he stated that his vision had never 
been good during the entire course of his 
lifetime. During the previous six months, 
it had, however, become progressively 
worse and had recently reached the point 
where he was unable to carry on his oc- 
cupation or to read ordinary news print. 

He had had no previous eye disease but 
■had worn glasses from childhood. The 
patient was one of seven children and was 
the only member of the family who had 
abnormal eyes or poor, vision. He was of 
average intelligence, had progressed satis- 
factorily in school, and apparently was 
alert and mentally normal. There was. no 
history of consanguinity' in the family. 
He stated, however, that his eyes had 


always been extraordinaril}'^ large but that 
he had been able to carry on his work, 
and that his general health had always 
been excellent. 

Examination revealed vision in the 
right eye to be 6/200. The lids and con- 
junctiva were normal. The cornea was 
clear centrally, although there was 
marked -arcus senilis. The cornea was per- 
fectly transparent but appeared similar 
to a large inverted bowl. The anterior 
chamber was very' deep and the pupil was 
irregular in shape, approximately 3 mm. 
in diameter, and reacted sluggishly to 
light. There was marked atrophy of the 
iris, with absence of chromatophores and 
crypts. An extreme degree of iridodone- 
sis was present upon movement of the 
eyeball. A nearly mature nuclear and 
cortical cataract was present. There was 
normal projection of light in all quad- 
rants and tension was 14 mm, Hg with , 
a Souter tonometer. It was impossible 
to improve the patient’s vision with any 
lens. Measurement of the cornea revealed 
the horizontal diameter to be 14^4 mm., 
whereas the vertical diameter measured 
14 mm. (figs. 1, 2). 

Examination of the left eye revealed 
vision to be 4/200. The cornea was , also 
bowllike in appearance, transparent and 
clear centrally, with an extreme amount 
of arcus senilis. The -anterior chamber 
was veiy deep and clear. There was also 
extreme lack of pigment cells in, the iris, 
with absence of crypts. The pupil reacted 
to light slightly better tlian did the right 
eye, but was also irregular in shape and 
about 3 mm. in diameter. The amount of 
■iridodonesis was- very .marked upoh'move- . 
merit of the eye, and a nearly mature cata- 
ract of nuclear and cortical type was pres- 
ent. There was normal projection of light 
in all fields, and tension was 12. mm. Hg 
with the Souter tonometer. Vision was 
unimproved with any lens; measurement 
of the cornea showed the horizontal di- 
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anieter to be 14 mm. whereas the vertical around the mid-stroma to the sphincter 
, was 13.5 mm. margin, with absence of pigment. The 

Examination of the right eye with the nuclear portion of the lens showed some 
slitlanip revealed the central cornea ^to accumulation of bro\vnish pigment on 
. be clear and transparent. The epithelium the surface. The results of slitlamp ex- 



Fig. 1 (Donahue). Anterior megalophthalmos — ^lateral view. 



Fig. 2 (Donahue). Anterior megalophthalmos — anterior-posterior view. 


vas entirely normal. There were no sfria- 
nor folds in Descemet’s membrane, 
c posterior cornea showed no precipi- 
iris stroma showed extreme 
rop y with absence of pigment cells 

vet: ^°™3-tion of ciypts. The iris blood 

se s seemed to be contracted and small- 

eat there was a moth- 

threadbare appearance of the iris 


amination of the left eye were essentially 
those of the right. 

In March, following a period of 
antiseptic treatment to the conjunctival 
sac, operation was performed by me 
upon the left eye. Following akinesia 
by the Van Lint method and retro- 
bulbar injection, three comeoscleral-tract 
sutures were inserted after the method 
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of Verhoeff. An incision from the 10:00- 
to the 2:00-o’clock position was made, 
following which there was a profuse out- 
flow of aqueous with pronounced collapse 
of the cornea. The extremely large cornea 
became inverted and wrinkled and there 
was a mushy softness of the eyeball with 
sinking backward of the lens- opacity. En- 
largement of the section on either side 
was done with scissors, and it was pos- 
sible to rethread the tracts rather easily. 
The atrophic iris was grasped at the 
12 :00-o’clock position and iridectomy per- 
formed. Because of the above-described 
soft condition of the eye, however, it was 
difficult to grasp the lens, for visibility 
was poor owing to the collapsed eyeball 
and the extreme degree of downward 
prolapse of the cataract. However, at- 
tempts were made to grasp the lens at 
the equator without success, and fearing 
that the lens might be further pushed back 
by additional manipulation, I decided to 
remove it with the wire scoop. This was 
easily done, with the loss of a verj' little 
. fluid vitreous ; following this, the sutures 
were tied and the iris pillars reposited. 

The lens was of normal size, of the 
cataracta nigra type, and a rather unusual 
finding was that, attached to the posterior 
pole was a strand of tenacious, stringy 
vitreous approximately one-half inch in 
length. Such an attachment of vitreous to 
the lens had never occurred before in my 
experience and it presented quite an ex- 
traordinary sight. No complications oc- 
curred followed delivery of the lens and 
the patient was returned to his room in 
good condition. 

'For the following five days, convales- 
cence was uneventful but, upon the sixth 
day, considerable bleeding into the an- 
terior chamber took place, resulting in 
a 5-mm. h 3 fphema. Upon the next day, 
the anterior chamber was completely 
filled with blood and there was no visible 
- red fundus reflex. No change in this con- 


.dition ensued for the next week, although 
various antihemorrhagic and anticoagu- 
lant forms of therapy were employed to- 
gether with absolute rest in bed and local 
treatment to the eye. There was no in- 
crease in intraocular pressure at any 
time. Following a three-week postopera- 
tive stay in the hospital during which 
ver}'’ little absorption of the anterior- 
chamber hemorrhage occurred, the pa- 
tient was discharged to return home, but 
to report to the office for observation .and 
treatment. 

Ten days after hospital discharge, ob- 
servation in the office showed a great de- 
crease in the amount of blood in the an- 
terior chamber, with concurrent absorp- 
tion of vitreous hemorrhage so that a red 
reflex could be obtained upon examina- 
tion with the ophthalmoscope. Large 
strands of organized hemorrhages could 
be seen in the fundus. Two weeks later 
this blood had become absorbed to a great- 
er degree, and two months following hos- 
pital discharge the media were entirely 
clear, with the exception of a few vitreous 
opacities. The fundus could easil)'’ be seen 
and showed nothing abnormal, with the 
exception of scattered degenerative ret- 
inal changes due to long-standing myopia. 

Fourteen weeks after operation, correc- 
tion of the patient’s operated-on eye with 
a -j- l.OOD. sphere gave vision of 20/30. 
This result was extremely gratifying to 
him, and he was astonished to possess as 
much vision, never having experienced 
any comparable amount of sight. He re- 
turned to his occupation. Six months later 
I performed the s,ame type of operation 
upon his right eye. Oddy enough, the 
same course of events followed operation 
on this eye by the use of the same methods 
as those described for the other eye. 
Massive hyphema and vitreous hemor- 
rhage which persisted for six to eight 
weeks following operation gradually ■ 
cleared up. 



•NOTES, CASES, INSTRUMENTS 


1019 


- Because of' the previous experience 
with intraocular hemorrhage, I had con- 
ferred with medical consultants concern- 
ing such bleeding and all the current 
types of . antihemorrhage therapy were 
employed without success. The intra- 
ocular blood took approximately eight 
weeks to become absorbed. The media 
and fundus showed no pathologic changes 
10 weeks after operation, with the excep- 
tion of myopic retinal changes. A +2D. 
sphere with a +2.50D. cylinder, axis 165° 
produced 20/30 — 3 vision, and the patient 
was able to, read Jaeger 1 print with the 
addition of, a +2.00D. sphere to both 
lenses. 

This man has been seen at intenmls 
during the past 20 months and no un- 
toward complications have occurred. It is 


very apparent that the postoperative pe- 
riod has been relatively short; notwith- 
standing this fact such a result to date is 
extremely gratifying and beneficial to an 
individual suffering from anterior meg- 
alophthalmos complicated by nearly ma- 
ture lens opacities, and is uncommon in 
surgery of the eye. 

Summary 

A case of anterior megalophthalmos in 
which successful bilateral cataract extrac- 
tion was performed, is described. A de- 
scription of the syndrome, itself, as well 
as some additional data concerning cata- 
ract extraction in this condition are pre- 
sented. 

520 Commonxvcalth Avenue. 
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(Presented by the Department of Oph- 
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Deep central chorioretinitis 

Dr. Ralph Siegel said tliat C. A., a 
man aged 46 years, was first seen in the 
Eye Clinic on February 25, 1943, one 
week after he noticed sudden marked 
blurring of vision in the right eye, not 
accompanied by pain. 

Corrected vision, R.E., was reduced 
to 0.2. The disc was normal, but in the 
macular and paramacular areas there was 
a gray, dome-shaped elevation measuring 
about 3.0 P.D., with a sharply defined 
nasal border starting abruptly, three ves- 
sel diameters temporal to the disc. The 
temporal border of the lesion was not 
sharp. Superior to the center of the ele- 
' vation and above the macular area was 
• a 0.5-P.D. patch with pigmentation in the 
' shape of a cross. The left eye was normal 
in all respects; corrected vision, 1.2. 

Peripheral fields of the right eye 
showed moderate concentric contraction 
and an irregular central scotoma for isop- 
ter 3/330 white. Central fields showed 
a 12-degree central scotoma for isopter 
5/1,000 and an absolute central scotoma 
for red and blue, 5/1,000. 

' Blood Wassermanri, Mantoux, and 
•chest X-ray study showed negative fe- 
' suits. No focus of infection was found 
' on physical examination. 

Three days ago the nasal border of 
■ the lesion appeared flat, and the retinal 


edema subsided. The corrected vision, 
R.E., is now 0.5. 

Traumatic coloboma: Hughes opera- 
tion 

Dr. Ralph Siegel said that H. L., a 
man aged 39 years, came to the Eye 
Clinic on September 6, 1942, with a trau- 
matic coloboma of most of the left upper 
lid due to a human bite which had oc- 
curred a few hours prior to admission. 

A moist chamber was used for several 
days, followed by a Friedenwald suture, 
which prevented damage to the cornea by 
exposure. On October 16th, when infec- 
tion of the wound edges had subsided, 
a modified Flughes operation and skin 
graft were performed. A horizontal in- 
cision was made below the brow and the 
skin of the upper lid was undermined. 
The lower lid was split transversely into 
two layers, starting along the intermar- 
ginal white line and dissecting downward. 
The upper epithelial border of the lower 
tarsus was cut off and' this was united 
to the remains of tarsus and the deep por- 
tion of what remained of the upper lid. 
The previously undermined skin of the 
upper lid was drawn downward and at- 
tached to the freshened skin rhargin of the 
lower lid by two intermarginal sutures. 
The remaining, defect beneath tlie brow 
was filled in with a full-thickness , graft 
taken from the right upper lid. 

On November 13th there was some 
contraction of the skin graft and a 
Thiersch graft from the thigh was used 
to fill in the defect below the left brow. 
A transverse trough was dissected below 
the intermarginal adhesion ■ line at this 
time, and a strip of hairs was excised 
from die left temple and transplanted 
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.'in position to form, lashes ; another lash 
-transplant was performed on. January 
29th. , 

The patient now' has a fully recon- 
structed upper lid with a luxuriant growth 
of lashes, and needs only an opening of 
the intermarginal adhesions. 


Neuroretinitis papulosa 


Dr. R; H. Lehner presented B. S., a 
Negro aged 25 years, who was first seen 
on January 9, 1943, with a history of hav- 
ing been kicked in 'the right eye by a horse 
■ at the age of 8 years, following which 
most of the vision in that eye was lost. Six 
years ago the vision of the other e)’'e began 
to fail; Vision, R.E., 18/200, with correc- 
tion 20/100; L.E., 20/200 with or with- 
out correction. 

In 1937, because of positive serologic 
findings, he was placed on antisyphilitic 
therapy, and the blood test is now nega- 
tive. 


In the right eye the lens is dislocated 
down and inward; a central opacity is 
present just anterior to the adult nucleus 


with a fine dustlike opacity surrounding 
the entire nucleus. There is a fairly recent 
small area of choroiditis just inferior tc 
the macula. The left disc' is slightly pale 
there are large areas of chorioretiniti: 
which include the macula ; connective tis- 
sue extends along the veins, and a con 
nective-tissue strand horizontally belov 
t e disc from the macular area to th( 
nasal area of chorioretinitis. 

The presence of the connective-tissui 
strands below the disc, the periphlebitis 
the postneuritic atrophy, and the dis 
seminated chorioretinitis point to the di 
agnosis of. neuroretinitis papulosa. 


Chorioretinitis with retinitic atro- 
t'Hv and choroidal sclerosis 

R. H. Lehner said that J. T., a 
man aged 50 years, was first seen on Feb- 
™nr} lltji -with a history of blindness in 


the right eye for 45 years, and poor vision 
in the left e 3 ^e'for the past two and a half 
years. Vision, R.E., 10/200 ; L.E., 

20/200. In spite of vigorous antisyphilitic 
therapy since 1939, the blood test has re- 
mained positive. 

The fundus of the right eye shows a 
pale well-demarcated disc with complete 
absence of retinal pigment except at the. 
peripher}L The fundus is of a pale- 
yellow color and the choroidal vessels are 
sclerotic. In the left eye tliere are dense 
posterior synechiae, with organized 
exudate over the anterior lens capsule, 
partly obscuring the fundus reflex. 

Cystic lesion of macula 

Dr. Jack E. Brooks presented R. C., 
a Negro boy, aged 15 years, whose com-;; 
plaint on admission, on March 4, 1943, 
was impairment of vision of the left eye 
for six weeks. Two months preceding 
blurring of vision he had been struck in 
the left eye with a fist; photophobia and 
lacrimation followed. 

The corrected vision in the left eye 
was 0.4. The vitreous was very hazy and 
contained a clot of blood. The disc mar- 
gins were blurred and obscured superior- 
ly with superficial hemorrhages over and 
just superior to the disc. The macular 
region contained a biconvex elevation, 
sharply demarcated and clear, through 
which the choroid and fovea could be 
seen. Striae were present in the retina on 
both sides of this area, having a sheen 
of reflexes as of traction folds. The 
marked engorgement of the veins had 
somewhat subsided. Inferior to the disc 
two horizontal streaks of hemorrhage 
were seen, apparently preretinal. 

An laboratory and X-ray reports were 
negative ; no focus of infection was 
found. 

Persistent hyaloid-artery remnants 
Dr. William Kuhlman presented 
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A. G., a woman aged 46 years, whose cor- 
rected vision when seen on January 6, 
1943, was R.E., 1.5; L.E., 5/200, 'not 
improved with glasses. She gave a his- 
tory of having had poor vision in the left 
e 3 'e all her life. 

A persistent hyaloid remnant was seen 
extending from the postero-nasal surface 
of the lens to the nasal side of the optic 
disc. The fundus for a distance of 2 to 3 
P.D. around the disc was obscured by 
large masses of black pigment which also 
cover the macular area. Other areas show 
choroidal atrophy. 

Posterior vitreous detachment 

Dr. William Kuhlman said that 
M. P., a woman, aged 38 years, had been 
presented before the Society one year 
ago. She had been under intermittent 
observation since December, 1939, dur- 
ing which time little appreciable change 
in the condition had been observed. 
Vision at this time is 1.2 in each eye. 

In the fundus of the right eye, along 
the superior temporal vessels there is seen 
a delicate grayish-white semitranslucent 
membrane with concavity downward, 
projecting into the vitreous, curving 
downward to the nasal aspect of the disc 
and then along the inferior temporal ves- 
sels, where it appears to merge with the 
retina proper; here it does not appear to 
be elevated. Above, the membrane covers 
the vessels and a patch of old chorio- 
retinitis as a cloud. 

Scientific program 
The fundus in hypertensive patients 

TREATED WITH SYMPATHECTOMY (ab- 
stract) 

Dr. Jerome A. Cans. At the Univer- 
sity of Chicago Clinics, 18 patients of 
all ages and in all stages of essential 
hypertension were studied medically and 
ophthalmologically and then subjected to 
total (or nearly so) thoracicolumbar 
sympathectomy. The 15 survivals were 


followed for periods of from 1 lo 2^ 
years. In studying the material it Tvas 
impossible lo evaluate separately the 
sclerotic-vessel changes and the acute 
hypertensive signs, by using existing 
classifications. A new classification was 
therefore adopted which allowed separa- 
tion of the sclerotic from the hyperten- 
sive signs, as follows : 

Classification of Vascular Disease of 
the Fundus 
AqHo — N onnal 

Ai — Mild arteriolar H, — Arteriolar con- 
sclerosis striction 

— Severe arteriolar Hj — H)-[)ertcnsive ret- 

sclcrosis inopatliy 

Aa — Same with focal Ha — Same with papil- 

insiifficiency Icdcma- 

(thrombosis) 

It was found that the degree of 
sclerosis was not affected by sympathec- 
tomy, certain patients showing a slight 
increase. However, the acute hyperten- 
sive signs (spasm, hemorrhage, exudate, 
edema of the retina, papilledema) showed 
a marked tendency to disappear. Those 
patients who had the least organic 
sclerosis showed the most favorable low- 
ering of blood pressure following sym- 
pathectomy, whereas those with the 
most severe sclerosis were least bene- 
fited. The presence of hemorrhage,, exu- 
date, and papilledema was of less value 
prognostically than the degree of sclerosis 
of the vessels. 

Discussion. Dr. Roy O. Riser felt that 
Dr. Gans had summarized the surgical 
results well ; other complete reports are 
available in medical literature. Almost as 
many classifications of hypertensive 
retinopathy have been proposed as there 
are discussers of the subject, and the 
beginner becomes quite confused. Dr. 
Gans mentioned two classifications — the 
Keith-Wagener and the Gifford-Mac- 
pherson. The Keith-Wagener has been 
given more publicity in application to 
clinical problems, and seems to find favor 
with the internist. For the ophthalmolo- 
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gist, ''hoivever, fte'-' Gii^ord-Macphersofl' 
has definite advantages. •' 

: Eodachrome slides talcen at the Univer'- 
sity of Illinois were shoavn to jllnstfate 
the stages of these classifications. There 
is no stage in eitlier classification for 
isolating cases with thrombosis of the 
retinal vein. One picture showed K. W., 
grade 11' in- one e 3 ^e and extensive hemor- 
rhages following thrombosis in the other 
eye. Dr. Wagener has explained this by 
stating that the thrombosis was a “vascu- 
lar-accident” and that one should evalu- 
ate the true prognostic state by examina- 
tion of the condition of the retinal vessels 
in the other eye. Should Dr. Gans’s class 
Aj really influence the prognosis as being 
worse than A j.? 

The predperative and postoperative 
fundus photographs showed the only 
definite findings Dr. Riser had seen in 
the hypertensive fundi as related to sym- 
pathectomy; first, the “fllishing” of the 
retina following surgery in the early 
cases; second, the marked regression of 
hemorrhages, exudates, edema, and even 
papilledema of the late stages ; and by 
comparison, the lack of change in the 
sclerotic retinal vessels, which confirms 
Dr. Gans's findings so definitely. 

Dr.^ Jerome A. Cans (closing) said 
that it would be amiss to attempt to 
classify all thromboses and all vascular 
accidents as Aj. It should have been 
emphasized that this designation includes 
culy those Cases with severe vessel dis- 
ease of grade having superimposed 

'essel thromboses. The type of vascular 
accident found on an embolic basis, or 
ue to localized phlebitis, or causes other 
'an tesential hj^ertension, should not 
c included in. this classification. 

pj?£sext limits of gonioscopy 

Dr. Peter C. Kronfeld and Dr. H. 
s.vrelle McGarry read a paper on this 

I ^ appeared in this Journal 

U'cbruarj- 1944),. , ■ 


Discussion.' ■ Dr. - Thomas D. Allen 
hoped some day to get the answer to 
questipns he had asked Dr. Wilder; Why 
there is less aqueous, if glaucorha is h 
condition of the eye in which the aqueous 
cannot escape? Why is the anterior 
chamber not deep? Why does the tension 
recede when a hole is made in the anterior 
segment? 

It has been said that in deep-chamber 
glaucoma the condition is due to pigment 
which interferes with the escape of 
aqueous — the exit is blocked ; that all that 
is necessaiy is to make a little cut in the 
chamber angle and the aqueous is allowed 
to get into the canal of Schlemm and out 
of the eye. Sometimes that operation will ' 
work and V sometimes not. It seems to be 
a logical way to handle the situation, and 
is certainly not a difficult procedure pro- 
vided the operator has first studied the 
angle with the gonioscope. 

Those at the Infirmary are to be con- 
gratulated on their opportunity to discuss 
problems with Dr. Kronfeld. The work 
being done is in a fair way to solving the 
problem of glaucoma. As Dr. Kronfeld 
says, one must not be too dogmatic about 
these cases, but if contact glasses of dif- 
ferent sizes are available, investigation of 
the iris angle can be made easily. In one 
recent case, the history was typical. The 
palpebral fissure was too narrow for a 
contact glass, so the fornix was filled 
with salt solution and the chamber angle 
could then be seen satisfactorily. 

One of Dr. Kronfeld's cases recalled a 
similar case seen in Seidel’s clinic in 
Vienna; narrow-chamber glaucoma with 
a tension of 25 mm. Hg (Schiotz). The 
patient was put in the dark room for. two 
hours, but through oversight was not seen 
for nearly four hours, at which time the 
tension was around 60 mm, and the pupil 
was dilated. W^ithout using a miotic, she 
was left’ in a bright light and the tension 
came down to 35 mm. This shows ^ that 
darkness is. part' of- the problem;: ■-[. ■ 
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Study of these cases will help cotisidcr- 
ably; in operative cases that are, success- 
ful we should try to learn why we suc- 
ceeded; or if wc are not successful we 
may learn what error was made. 

Dr. Peter C. ICronfelcl (closing) said 
that the relationship between the amount 
of aqueous present in the anterior cham- 
ber on the one hand, and the intraocular 
pressure on the other hand, becomes 
clearer if one tries to distinguish between 
preexistent^ and existent conditions. If 
one finds, in an eye with narrow-angle 
glaucoma, a shallow anterior chamber in 
the presence of a tonometric reading of 
70 mm., one should ask himself : “Was 
the shallowness of the chamber brought 
on by the rise of tension or was it a pre- 
existent condition?” It is almost certain 
that"^in most of these cases the shallow- 
ness of tlae chamber was present before 
tlie pressure rose to 70 mm. It 'is usually 
, the condition of tlie other eye that shows 
this very clearly ; namely, the presence of 
a shallow chamber with narrow entrance 
to tlie angle, in the presence of a normal 
intraocular pressure. 

, There is, however, the possibility that 
the chamber depth may be altered by a 
■ rise in pressure. This, for instance, occurs 
during the hypertensive phase following 
. anterior-chamber puncture in wide-angle 
glaucoma; the chamber, after having 
attained its original depth, becomes 
slightly shallow together with the rise of 
pressure beyond the original level. By 
goniometry one can occasionally obsen'^e 
a deepening of tlie anterior chamber as- 
sociated with the surgical reduction in 
intraocular pressure. In an eye with wide- 
angle glaucoma the entire trabeculum but 
not the ciliary body may be visible before 
' operation when the pressure is above 40 
mm. After reduction of the pressure to 
normal by- trephining or iridencleisis, in 
> addition to the trabeculum a certain por- 
tion^of the anterior surface of the ciliary 
body may become visible. The simplest 


explanation for these variations in cham- 
ber depth associated with changes in in- 
traocular pressure is probably this: In 
order to maintain circulation at a pres- 
sure level of 40 mm. the entire intra- 
ocular-pressure level in the circulator}’ 
system has (o be raised 15 or 20 mm. 
•Such a rise in circula(or3'-pressiire level 
is probably associated with increased 
blood volume in the entire uvea, which 
manifests itself as slight shallowing of 
the anterior chamber. 

Rohert V OK der Heydt. 


MEMPHIS SOCIETY OF . 
OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 

March 8, 1943 . 

Dr. J. B. Blue, presiding 
Visual improvement in amblyopia 

Dr. E. C. Ellett reported several cases 
concerning tlie restoration of vision m 
amblyopic eyes in adults as the result of 
enforced use of the defective eye. 

The first patient, W. C., aged 41 years, 
had a convergent squint and amblyopia ot 
the right eye. The vision of tlie right eje 
was 4/200. The refractive error was 
+ 7.00D. sph. He had been struck in the 
left oyo. by a baseball and suffered a rup- 
ture of the sclera, with subconjunctival 
dislocation of the lens. He was under 
observation for several years and in spite 
of being compelled to depend on the right 
eye for several months completely, the 
vision did not improve. 

The second patient. Miss B. M., un 
elderly woman with an amblyopic and 
squinting right eye, developed a catarari 
in her good eye. Despite the enforce 
uSe of tlie poor eye for many months,, 
the vision did not improve. Removal of . 
the cataract from the other eye restored 
useful vision. Her case was unusual m 
that she saw far and near with tlie same 
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glass. On account of the previous h)'per- 
opia, she required +16.00D. spin or 
distance, and with this she saw 
and Jl. The squint had undergone a spon- 
taneous cure. The' right eye normal 
except for a refractive error of +5.UUU. 

. sph., and the amblyopia. The visiotr of the 
right eye was 3/200. 

■ The third patient W'as Mrs. S., who had 
been a patient for more than 40 years. 

Her first complaint was of poor vision. 

The vision of the left eye was normal 
with glasses; of the right eye, 20/40. In 
1934 she began to develop a cataract m 
the right eye. The vision remained normal 
in the left ej^e but showed very faint lens 
; changes. In 1939, macular degeneration 
■ developed in the left eye and the vision 
could not be improved beyond 6/60. The 
cataract was removed from the right eye 
■fi April, 1939. The vision in this eye was 
)est off-center for a while, and on May 
18th vision was 6/9 with glasses. In June, 
1941, the left eye developed acute glau- 
coma, which was thought to be due to the 
cataract, which had matured. The latter 
was extracted in June, 1941. The last test 
in January, 1942, showed that the vision, 
R.E., was 6/6 and Jl with glasses, L.E- 
6/60, eccentric. 

The fourth patient was A. K., a man 
aged 30 years, who was seen in 1928. The 
vision was R.E., 20/200; L.E., 20/25. 
The vision of the right eye had always 
been defective and, with a normal eye- 
ground, it was considered an amblyopic 
eye. Beginning in 1931 he had had several 
attacks of inflammation in the left eye. 
He was seen again in 1933, and the vision 
; was 6/60 in the left eye due to an attack 
' of choroiditis in the region of the macula. 
The vision improved in the right ambly- 
opic eye and in January, 1934, it was 6/6 
and Jl; Xhe left eye recovered after a 
few months. When last tested in July, 
1^42, the vision had receded in the right 
^ye to 6/12 and had improved in the left 
to 6/6. The vision in the right eye 


remained normal for about four years 
but the patient had much trouble with 
binocular vision and gradually suppressed 
the image of the right eye, as he more 
comfortable wdicn not fusing. The vision 
in this eye continued to decrease. 


COKVERGKNCE SPASM UNDER IIOMATRO- 
riNE 

Dr. E. C. Eixett reported a case in 
which a convergent squint appeared when 
the accommodation w'as suspended. 

The patient w'as a girl, aged 6>4 years, 
who had an alternating convergent squint 
for which a double recession bad been 
done in 1935. The result was very good 
cosmetically, but she had diplopia with a 
red glass before one eye and about 
degrees of csophoria. When she was 12 
years old she was refracted under homat- 
ropine. While the homatropine was m her 
eyes, the right eye turned in 15 degrees, 
but w^as straight w'hen the homatropine 
passed off. It was thought that tlie effort 
to see in spite of the cycloplegia caused 
an effort of convergence to correspond 
to the attempted effort of accommodation, 
and the excess of convergence was all 
spent in one eye. w^hich squinted. An- 
other explanation was that due to the 
blurring of vision caused by the cyclo- 
plegia, the Stimulus to maintain binocular 
single vision w^as not present, and the eye 
turned in, just as an amblyopic eye was 
prone to do. 

Chronic glaucoma follow^ed for many 

YEARS 

Dr. E. C. Ellett reported t\vo cases 
in \vhich vision was preserved and ten- 
sion lowered for 17 and 19 years, re- 
spectively, after a trephining operation. 

The first case -was that of Mrs, B. C., 
aged 55 years,' who was seen in 1926, 
because of chronic glaucoma in the right 
eye. The history w^as indefinite, but she 
had been told about six weeks previously 
that the eye was hard, and she had been 
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given drops to use. TJic vision, R.E., was 
6/7, S, tlie pupil measured 5 mm. and was 
fixed, tlie disc was white and slightly 
cupped, and tlic tension was 00 mm. Hg 
(Schidtz). The patient’s mentality was 
such that a satisfactory field of vision 
could not be taken. The left eye was 
normal, the tension 25 mm. Hg (Schidtz). 
A corneoscleral trephining with complete 
iridectom}' was performed on tlie right 
eye on May 4, 1926. The eye healed nor- 
mally, and in 1934 after several attempts, 
a visual field was taken which showed 
marked contraction. She was last seen in 
March, 1943, 17 years after the operation. 
The eye was white, there was a good 
bleb, an even coloboma with free pillars, 
and slight lens changes. The vision was 
6/7.5 and the tension was 22 mm. Hg 
(Schidtz). The nen^e head was still white 
but only slightly depressed, more like an 
atrophic than a glaucomatous cup. The 
left eye was normal. 

The second case was observed in a 
woman who had been under observation 
since 1919. She gave a history of poor 
vision in the left eye for the preceding 15 
years. The eye was practically blind, the 
tension was high, and the disc was 
cupped. A trephining operation was per- 
formed to relieve the pain and it suc- 
ceeded in doing that, although the vision 
was not improved. The disc of the right 
.eye was definitely cupped, but the tension 
was not high and the vision was normal. 
The highest tension recorded was 28 mm. 
Hg (Schidtz). A .trephining with a pe- 
ripheral iridectomy was done on this eye 
in January, 1924. In July, 1942, the vision 
was 6/6 and Jl, and the tension was 18 
mm. There was a defect in the upper 
nasal quadrant of the visual field, but this ^ 
had not changed for many years. 

Tendon transplantation for parA- 

LYTIC ESOTROPIA 

•Dr.. Phil .’Lewis presented a 65-year- 


old colored man who had been recently 
operated upon for an old paralytic strabis- 
mus. 

In 1907, 36 years previously, this man 
had developed a sixth-nerve paralysis 
which caiascd a marked internal squint. 
As time went on the squint became worse, 
so that for the past 15 or 20 years only 
the temporal border of the cornea could 
be seen. The amount of esotropia rncas- 
ured about 90 degrees. Attempts to rotate 
the eye outward with forceps and strabis- 
mus hook proved impossible due to the 
contracture of the internal rectus. 

About two weeks previously operation 
was performed under cocaine and novo- 
'^cainc anesthesia. Turning the eye out 
sufficiently to reach the internal-rectus 
muscle was very difficult, but was finally 
accomplished. The muscle was very fi- 
brous and seemed to have lost almost all 
its elasticity. It was recessed almost 7 mm; 
Transplantation was done on the lateral 
halves of the inferior and superior recti 
to beneath the stump of the externus, 
which was resected 15 mm. 

A kodachrome photograph was pre- 
sented to show the appearance before 
operation. For the first week the eye was 
overcorrected. The cornea . showed some 
diffuse opacities but some 'vision re- 
mained, about 5/200, after over 30 years 
of nonuse. The eye was becoming slightly 
crossed again and there was no outward 
motion. 

This patient was presented to show 
what might be accomplished- in even: very . 
severe chronic cases of paralytic strabis- 
mus. It is obviously much better to oper- 
ate before contractures occur. . . 

Bilateral monocular, diplopia with 
amblyopia 

Dr. Phil Lewis presented a woman,- 
aged 49 years, who was .first seen in No- 
vember, 1942, complaining of poor vision 
and diplopia. She stated that about 14 
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years previously she had complelciy lost 
her vision-, supposedly due to "cotton 
blindness,” This lasted several weeks, but 
her vision never seemed to recover fully. 

For the past five or six )'ears double 
vision had been constant with cither eye 
or botli. Headache was frequent, but she 
had suffered no serious illness in her en- 
tire life. She had taken quinine several 
times but never very much at any one 
.period. 

■Examination showed that both eyes 
. were -notmal externally. The media were 
clear, and the fundus was normal in each 
eye. Vision could be improved to only 
20/100 in the right e 3 ’^c, and 20/200 in 
the left e}'e, with +1.00D. sph, before 
each ej-e. With the addition of d-2.25D. 
sph. she could read JIO. With each eye 
separate!}'- she saw a blurred false image 
close by the true image of whatever she 
was looking at. With both eyes open the 
two clearer images fused and the trvo 
blurred images fused so that she still had 
diplopia rather than polyopia. This was 
found true in the six cardinal directions 
of gaze with a red glass and a small light. 
There was orthophoria for both distance 
and near. The curvature of the cornea 
was normal in each eye with the Javal 
ophtbalniometer, Slitlamp study of the 
cornea and lens in each eye was negative. 
The visual-field studies were normal. The 
blind spot of the right ej'e was practically 
normal, but that of the left e 3 'e was con- 
siderably enlarged. The patient's blood 
.and general examination were normal ex- 
cept that she was underweight. She had 
improved in general health in the past 
four months by a better diet, 3'east, and 
vitamin capsules. Her eyes remained the 
same. 

This patient was presented with the 
hope of arriving at an explanation of the 
condition and possibly some remedy for 

It:. ' 


W27 

SAINT LOUIS OPHTHALMIC 
SOCIETY 

March 26, 1943 

Dr. Catu. Bf-isbarth, president 

DjAGKOSIS of MALIGKAXT M FLA noma BY 
BIOPSY 

Dr. B. y, Alvi-s gave the clinical as- 
pects of a case of an apparently normal 
serous type of retinal delaclnncnt. At the 
time of (he operation a sclerotomy was 
done, but no subrctinal fluid was found. 
The Gracfc Icnifc, used to make the 
sclerotomy incision, encountered a' semi- 
solid, gelatinous tissue after penetrating 
the sclera. By inserting a small aireUc 
through tlie opening Dr. Alvis secured a 
small amount of this gelatinous material 
which was tlien smeared on a slide and 
sent to lire laboralor)" for examination 
by Dr. T. E. Sanders. With hcmatoxylin- 
and-eosin staining the smear showed cells 
resembling t 3 'pe B spindle cells. From 
tliese findings a diagnosis of intraocular 
tumor was tentatively made, and tbc e 3 'C 
was enucleated. Microscopic examination 
of tlie removed e 3 'e revealed a mixed-cell 
type of malignant melanoma. It was, 
therefore, recommended tliat all retinal 
detachments should have a transcleral 
t 3 'pe of transillumination to reveal a tu- 
mor, if present. 

Discussion. Dr. Carl Beisbarlh asked 
what the tension was in this case. 

Dr. Alvis replied that it was normal. 

Dr. Beisbarth then stated that three or 
four years -ago he had had a patient with 
a small tumor easily observable near the 
macula. In this case the tension ^vas al- 
ways a little higher in the eye with the- 
tumor than in the other eye. After enu- 
cleation the pathologic diagnosis turned 
out to be that of malignant melanoma. 
He then asked Dr. Sanders if there was 
any evidence that puncturing a tumor, as 
in the reported case, could cause it to 
spread locally and wondered of how much 
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value traiisilknuination was. 

Dr. Sanders said that there was a defi- 
nite chance of the tumor cells being sjwcad 
through the sclerotomy opening. \Yhcn 
this procedure is done it should be done 
in the operating room so that if nccessaiy 
llic eye can be removed promptly. 

Dr. J. H. Bryan asked if the thermo- 
phore might not be used on such choroidal 
tumors and asked Dr. Sliahan if he had 
not tried it. 

Dr. Shahan replied that he had used the 
thermophore on one case of tumor of the 
iris which had spread posteriorly. A biop- 
sy was taken and a diagnosis of malignant 
melanoma made and then the thermophore 
was applied so as to cover the entire area 
involved. The eye was still functioning 
after several years, without any sign of 
recurrence. 

Dr. Sanders added that he had seen Dr. 
Shahan’s case and had been unable to find 
any evidence of tumor. He said that a 
tumor of the iris is quite different from 
a choroidal tumor. They seem to behave 
quite differently. The death rate from a 
tumor of the iris is much less than that 
from a choroidal tumor and it is not fair 
to compair the prognosis of one with that 
of the other. He then discussed the ques- 
tion of metastasis, stating that the longer 
tlic tumor is in an eye the greater the 
chance that some of the tumor cells will 
spread. Metastasis is certain to occur at 
some time. The earlier an enucleation is 
done the less’ time there is for metastasis 
to occur. That is true in general of all 
the tumors although some types tend to 
rnetastasize much earlier than others. 

Massive bilateral preretinal type of 

HEMORRHAGE ASSOCIATED WITH SUB- 
ARACHNOIDAL HEMORRHAGE OF THE 
BRAIN WITH A CASE REPORT AND 
' PATHOLOGIC FINDINGS 

Dr. L. C. Drews and Dr. Jeff Minck- 
ler presented a paper on this subject 
which was published .in this Journal 
(January, 1944). 


C^OROJD^:^{7■:^f^A 

Dr. R. G. Scobee presented a paper on 
this subject which was published in this 
Journal (November, 194.J). 

Discussion. Dr. L. C. Drews said that 
in Hess’s article on retinitis pigmentosa 
in Kurzes Handbuch der Ophthalmogie, 
he makes a definite statement that cho- 
roidal disease liad nothing to do witli 
retinitis pigmentosa. In spite of that the 
disease picture has been produced experi- 
mentally by cutting the long posterior 
ciliar}'- nerves. Dr. Drews said that he had 
been interested in the treatment of retini- 
tis pigmentosa with retinal choroidal pig- 
ment. Considerable clinical work has been 
done on this, with variable results. A 
rather interesting point was that several 
authors had reported isolated cases of 
choroideremia occurring in the same fam- 
ilies that had retinitis pigmentosa in other 
members of the family. Returning to the 
subject of treatment of retinitis pigmen- 
tosa he said that Dr. Luedde had been us- 
ing retinal choroidal pigment for over 20 
years and that apparently in early cases 
sometimes favorable results were secured. 
Dr. Drews had seen'eases where marked 
improvement in the visual fields occurred 
during the course of injections of the 
retinal choroidal pigment but that these 
same patients, when treated for six 
months with injections of different solu- 
tions such as saline, typhoid vaccine, milk, 
and tuberculin, showed no change m the 
visual fields. He asked Dr. Scobee if there 
were man)’’ cases of well-advanced cho- 
roideremia without posterior cataract. 

Dr. Scobee said that choroideremia has . 
been considered possibly a primary de- 
generation of the choroid. In retiniUs 
pigmentosa there is a proliferation of tis- 
sue over the surface of the retina. In 
choroideremia the retina becomes atroph- 
ic. As far as the incidence of cataract is 
concerned in the 36 patients reported only 

one had a cataract. i 

J^e's Biyan, 

Editor. 
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CYCLOPLEGICS 

The use of cycloplegia for diagnosis of 
refractive errors is almost universal 
among physicians who undertake this 
kind of work. That is to say, nearly all of 
them use cycloplegia in a goodly propor- 
tion of their patients. Some restrict the 
use of diagnostic cycloplegia to children 
and young people, up to the age of thirty 
years. Many make it a rule never to use 
Cycloplegia for this purpose beyond the 
age of forty or forty-five years, exclud- 
. ing its use in later life for fear of pro- 
ducing glaucoma, although in dealing 


with anterior uveal inflammations (as 
distinct from the “inflammation” of con- 
gestive glaucoma) every ophthalmologist 
would use cycloplegia at any age. It has 
not been altogether satisfactorily demon- 
strated that medicinal cycloplegia tends 
to produce glaucoma in an eye that does 
not already have the. disease, at least in a 
prodromal, stage, but it is a wise precau- 
tion to test the tension of middle-aged 
^ and senile eyes in which cycloplegia is to 
be or has been used diagnostically. 

The extent to which different ophthal- 
mologists rely upon the refractive meas- 
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tircmctUs obtained under C3'cloplcgia 
varies greath’. A few never or hnrdi)' 
ever einplo}' cycloplegia in refraction 
work, regarding it as unnecessary and 
even misleading. 'J'he majority, however, 
consider it as indispensable, although, 
strangely enough, man\’ of them measure 
the refraction under cycloplegiu and then 
throw away much of the advKintagc thus 
derived in that they depend largely, for 
the final prescription, upon a hastily per- 
formed postcycloplcgic measurement. 

Whether therapeutically or as a diag- 
nostic aid in refraction, virtuallj' onl}' 
three cycloplcgics (as contrasted with 
mydrialics) arc available; namely, atro- 
pine, hyoscine (also known as hyoscya- 
minc or scopolamine), and homatropine. 
Therapeutically, atropine is most fre- 
quently employed, because with powerful 
and lasting cycloplcgic action it combines 
a relative freedom from toxic effects. Yet 
it must sometimes be replaced thera- 
peutically by hyoscine, which is less apt 
to cause severe and disturbing irritations 
of skin and conjunctiva. Plyoscine, ac- 
tually more powerful than atropine in 
proportion to the concentration of tlie 
solution used for instillation, is unfortu- 
nately capable of producing in many in- 
dividuals important nervous reactions, 
particularly motor incoordination. 

The therapeutic effect of homatropine 
, is relatively insignificant, although its 
frequent instillation in disturbances like- 
ly to be of short duration is occasionally 
helpful, and has the particular advantage 
of an action which is brief and easily ar- 
rested. In the occasional case in which 
it is proposed to change over from mi- 
dtics to cycloplegics, the reversal of thera- 
peutic procedure may well be started by 
keeping the patient in the doctor’s office 
and watching the effect of several in- 
stillations of a solution of homatropine. 

If these act favorably as to pain and do 
not raise the intraocular pressure, it is 


usualh’ .safe lo change over lo a solution 
of hyo.scine or atropine. 

'I'lie c^xloplcgic mo.st widely used in 
refraction work, on the other hand, is 
homatropine, because with .satisfactory 
brevity it combines a highly useful, al- 
though frequentl}' somewhat incomplete, 
degree of c^'cloplcgia. It is slightly toxic 
in some j)aticnt.s, although, as the present 
writer has shown (American Journal of 
Ophthalmology, 1926, volume 9, page 
270), this to-xicity is practically negligible 
if the drug is always instilled shortly af- 
ter a fairly substantial meal. (Where only 
a single drop of a strong solution of 
homatropine is used in each eye, a similar 
protection may' be afforded by' having the 
patient take milk and some solid food im- 
mediately' after this drop is instilled.) 

The incompleteness of homatropine 
cy'cloplcgia is not infrequently' a real in- 
convenience. Oddly' enough, more reli- 
able results are occasionally' obtained sev- 
eral hours after the use of the drug, and 
at a time when the cy'cloplcgia is notice- 
ably' diminishing, tlian during the test 
made when cy'cloplcgia should theoreti- 
cally be most efficient. The refractive - 
measurement under homatropine is at 
times so tantalizingly variable and indef- 
inite that it is well to resort to one of the 
more powerful drugs, hy'oscine and atro- 
pine, although here, of course, the incon- 
venience these drugs would cause the pa- 
tient is a more or less serious obstacle. 

It cannot be too often emphasized tliat 
the finality of the test under homatropine ■ 
is greatly enhanced by remembering the 
possibility of incomplete cy'cloplcgia and 
apply'ing the unilateral or bilateral maneu- 
vers of the fogging method during the 
cycloplcgic test. Disregard of this prac- 
tical rule vitiates many cycloplcgic and 
postcycloplcgic tests made in connection 
with The use of homatropine, or even, 
now • and then, of . one of the stronger 
drugs. • , . 
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' Calculations as to the .exact interval 
within which the ■ ref raclion should be 
measured after homatropine instillation 
look well on paper, but must often be im- 
perfectlj' followed during crowded office 
-or dime practice. To remedy, in trouble- 
some cases, the incompleteness and fleet- 
ing character of homatropine cycloplcgia, 
hyoscine offers a tempting compromise 
between the inadequacy of the weaker 
synthetic and the very prolonged action 
of atropine. 

Subject to the rule about a fairly full 
stomach, most adult patients arc suffi- 
ciently tolerant to the use in each eye of 
a single drop of hyoscine hydrobromide, 
one grain to the .ounce. A few are dis- 
tressingly dizzy after this amount of the 
drug, although usually they are able to 
proceed with the test and can go home 
unaided. A full hour of waiting after the 
instillation is advisable, and the precision 
of the cycloplegia obtained is generally 
excellent. 

Because any one of the cycloplegics 
presents frequent disadvantages, it is nat- 
ural that attempts should be made to find 
new cycloplegics or new cycloplegic com- 
binations which give promise of relief 
from these inconveniences. For the sake 
- of the patient, we should all like to And 
a drug which would combine the brevity 
of action of homatropine with the more 
complete cycloplegia of hyoscine or atro- 
pine and which would lack toxic effects. 

In view of the many triumphs of phar- 
macologic research, it seems not impossi- 
ble that some day such a cycloplegic com- 
bination will be found, although we are' 
likely to remember that no feat of re- 
search has produced a drug whidr did not 
prove toxic to a minority of those to 
whom it was administered. 

We have to remember, also, that the 
briefer the action ol a cycloplegic drug 
* the greater the precision required as to 
timing of the examinations made' imder 


its use, and the greater the possibility 
tliat it will not always suit Ibe exigencies 
of daily practice. It is perhaps loo much 
to hope that a powerful and rapidly act- 
ing drug would be equally effective in all 
patients, or that it would be uniformly 
free from allergic reactions or tendency 
to disturb tbc corneal surface. 

A brilliant illustration of tbc problems 
to be solved and tbc difficulties likely to 
be encountered is to be found in the re- 
cent reports of Swan and White on their 
experiments with di-Ji-butylcarbaminoyl- 
cliolinc sulpliate (Archives of Ophthal- 
molog}^ 1944, volume 31, April, page 
289, and elsewhere*). The desiderata sat- • 
isfied by this drug are said to be ready 
availability, incxpensivencss, chemical sta- 
bility, bactericidal quality, and absorba- 
bility, as w'ell as freedom from toxic 
reactions, from a tendency toward irrita- 
tion, from vasodilatation, from produc- 
tion of anesthesia, and from increase in 
intraocular pressure. 

The new drug, like homatropine, has a 
bitter taste. To remain stable for weeks 
at room temperature, it must be kept in' 
a dark glass bottle. Heat and light result ' 
in slow decomposition, which can, how- 
ever, be detected with litmus paper. Par- 
tially decomposed solutions become slight- 
13 " irritating. The new drug -lacks tlie 
“considerable chemical incompatibilities 
of the tropine alkaloids.” 

The effectiveness of a 7,5-percent solu- 
tion is apparently about equal to that of a 
5-percent solution of homatropine hydro- 
bromide. In- the 7.5-percent strength it 
was found to produce m 3 "driasis and 
cycloplegia beginning in from twenty to 
thirty minutes and becoming maximal in 
fifty to sevent}”- minutes. Its effect differs 
from that of the tropine derivatives in 
that its m 3 ^driasis and cycloplegia develop 
and wear off concurrently. Maximal ef- 

_* Editor’s note: See p. 933 of this 'issue.' 
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foci conliinics for two to three hours, 
inncl the clTcct of a single instillation 
passes oiT completely within from seven 
to twelve hours. After two instillations 
ten or fifteen minutes apart, the effect 
continues several hours longer. 

The amount of plus sphere accepted 
under the new drug averaged very slight- 
ly (0.04D.) less with the new drug than 
with homatropine, and only insignificant 
difFerenccs were found in the astigmatic 
measurement. 

No doubt the new drug will be sub- 
jected to clinical tests at the hands of 
many ophthalmologists. It will be inter- 
esting to learn what seems to be the gen- 
eral conclusion as to substantial advan- 
tages or disadvantages of the drug as 
compared with homatropine. It is not 
likely that finality has been reached in the 
search for an ideal cycloplcgic. Perhaps 
we may still hope that pharmacologic ex- 
periments will some day usher in the use 
of a new hyoscine or atropine derivative 
which Avill be powerful, brief in action, 
and free from objectionable toxic effects. 

W. H. Crisp. 


EYE EXAMINATION IN SCHOOL 
CHILDREN 

One of the most important contribu- 
tions to e 3 "e welfare has been the estab- 
lishment of ocular examinations in our 
schools. This has become almost univer- 
sal in public schools and is the general 
practice in private schools. An important 
question is what should be the nature of 
these tests. 

Factors pertaining to sight that must be 
considered are external diseases, central 
visual acuity, muscle balance and power, 
fields of vision, fundoscopy, color dis- 
crimination, fusion, and refraction. The 
first two mentioned are obviously neces- 
sary if the tests are to have any value. 

-The central acuity of each eye at 20 


feet in children is usually considered (o 
be a good measure of the acuity at the 
reading distance excejH in the case of 
myopia, in which condition the test at 20 
feet is probably justly regarded as the 
crucial one in uncovering the near sighled- 
ncss, so that it is thought unnccessar)’’ to 
try the vision at 14 inches, and the cus- 
tomary visual tests in schools is only that, 
at 20 feet. 

Dr. M 5 ’rtlc Mann Gillett reports in 
this issue on seeing defects in 2,500 non- 
reading children from a 20 years’ study. 
.Among other interesting findings is tliat 
approximately 25 percent of a group of 
1,587 children who pre.sumabl}' had nor- 
mal vision at 20 feet could not, read ordi- 
nar)' tyjie at 14 inches or less. Of these 
286 could re.'id such t 3 'pe at three or more 
feet. These reports, if confirmed, would 
indicate that tests at the usual reading 
distance should be carried out as a part 
of the routine visual tests of school chil- 
dren as well as those at 20 feet. 

Another interesting point was that in 
about 25 percent of these children-— 
though presumabl 3 ' not in just the same 
subjects as those previously described 
no convergence could be elicited, and 
onl 3 ' a few of these children were strabis- 
mic. This constitutes an excellent argu- 
ment for tests of dynamic and static 
muscle-balance measurements. 

In order to be able to state with assur- 
ance that the child does or does not need, ■ 
eye care, a much more extensive exami- 
nation than that usually given neces- 
sary; really a complete eye test. Whether 
this should be provided by the school is 
another problem and not to be discussed 

^'*^That there is often an undeveloped, 
physio-psychologic element in nonreaders 
is also a well-known fact. Ophthalmolo- 
gists continually examine children who 
are sent to them as nonreaders, most of 
whom have only minor refractive errors 
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and are surmized to lack the needed 
coordination o£ eyes and higher centers ; 
but perhaps not sufficiently exhaustive 
tests have been made. There are probably 
not many ophthalmologists who trouble 
themselves to make the tests necessary to 
detennine lack of higher coordination 
even if they have been trained to do so. 
In few small cities and not even in all 
large ones are there facilities for a 
thorough study of these patients and for 
giving tlie appropriate training that is 
■ indicated. 

We can only conclude that more com- 
plete eye tests should be made boUr in 
schools and in the offices of ophthal- 
mologists when childreir with reading 
difficulties are referred to them. If pos- 
sible someone trained in psychiatry who 
has studied remedial reading should be 
the director of an organization of tech- 
nicians sufficient to serve tlie community, 
to whom could be referred the cases of 
this character. In many cities orthoptic 
laboratories are handling the phase of 
muscle-training adequately for ophthal- 
mologists, but the problem of remedial 
reading has scarcely been considered. 

Lawrence T. Post. 


tcrial increased. It is surprising how much 
material has been inchuled in this book 
and how exact it is. Any who neglected 
to buy either of the first two editions 
should certainly not fail to own the 
third. 

Almost every outstanding ophthalmic 
surgeon’s contributions to our specialty 
are included. Illustrations are especially 
noteworthy and definitely accomplish 
their purpose of instruction, 

Lawrence T. Post, M.D. 

TRANSACTIONS OF THE .^ItlERI- 
CAN OPHTHALMOLOGICAL SO- 
CIETY, volume 41, 1943. Clothbound, 
628 pages. Printed by Wm. F. Fell 
Co., Pliiladelpliia, Pennsylvania. 

The seventy-ninth annual meeting of 
the American Ophthalmological Society 
was held at Hot Springs, Virginia, on 
June 10, 11, and 12, 1943. Dr. Hunter 
McGuire presided. In this publication 
are 32 papers, including 9 theses. Twenty 
of the articles deal primarily with ocular 
patholog}'', four with surgical procedures, 
and three with therapeutic measures.* 
Eighteen of the essays have been published 
or accepted for publication. in the Anieri- 


BOOK NOTICES 
the principles and prac- 
tice OF OPHTHALMIC SUR- 
GERY. By Edmund B. Spaeth, M.D. 
ThiM edition, thoroughly revised. 

othbo^d, 934 pages, 556 engravings, 
containing 798 figures and 6 colored 
plates. Philadelphia; Lea & Febiger 
'• 1944. Price $11.00. - 

On^e of the books that is most fre- 
''Withdrawn from the library o' 
e Department of Ophthalmology ii 
^^^hmgton University is this book o: 

tlnlT third edition i 

the <:• previous two in tha 

has been reduced, but the ma 


can Journal of Ophtlialmolog)’^ and are 
not included in this review. 

The diagnosis, classification, and ther- 
apy of keratoconjimctivitis sicca are dis- 
cussed by the late Sanford Gifford, Irv- 
ing Puntenney, and John Bellows. The 
use of gelatin in Locke’s solution in mild 
cases with closure of the canaliculi also 
in more severe cases has given satisfac- 
tory results. 

The distribution of certain oxidative 
enzymes in the ciliar}'- body has been in- 
vestigated by Jonas S. Friedenwald, 
Heinz Herrmann, and Robert Moses, 
Original methods of isolating the secre- 
tory portion of the ciliary body were 
described. 
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The visual-field studies, following sur- 
gical division at the cJiiasm of the crossed 
macular fibers, were made by John N. 
Evans and Jefferson Browder. The vis- 
ual acuity resulting from division of the 
crossed macular fibers was approximately 
'20/40. Tlie authors conclude the entire 
macula may be supplied by both crossed 
and uncrossed fibres. 

The relationship between retinal de- 
tachment and trauma has been investigat- 
ed in 400 successive cases b}' Arnold 
Knapp. Myopia was encountered in 50 
percent; trauma, direct or indirect, in 
12 percent; aphakia in 9 percent. The 
detachments were bilateral in 14 percent. 
The role of indirect trauma (strain, lift- 
ing, coughing), in producing a- detach- 
ment, is obscure. 

Histologic sections of a ease of pri- 
mary retinal tuberculosis and one of 
Boeck’s sarcoid of the retina were pre- 
sented by Alexander E. MacDonald. 

The treatment of comeal opacities by 
keratectomy was described by Ramon 
Castroviejo. Excellent photographs of 
tlie various surgical procedures were 
presented. Use of opaque corneal tissue 
to enlarge tlie cul-de-sac was recom- 
mended. 

A study of the lenses in 20 globes that 
had suffered from nontraumatic iritis 
was made by Bernard Samuels. Folds in 
the lens capsule, changes in the epithe- 
lium, death of die subcapsular epithelium, 
and changes in the substance of tlie lens 
were noted. 

. A discussion of a case of recurring at- 
tacks -of concomitant exotropia, each fol- 
lowed ^by transient esotropia, was pre- 
sented' by F. H. Verhoeff. A vasomotor 
disturbance of the nuclei of the intemi or 
in the convergence center was thought 
to be associated with migraine. 

Raymond L. Pfeiffer studied 120 cases 
of fracture of the -bones of tlie face in 
which the orbit was involved, and' in 53- 


cnoplillialmos developed. The usual frac- 
ture was in the orbital floor, with displace- 
ment of the orbital contents into the 
ma.xillary simt.s. Rocntgenogniphy was 
required for diagnosis. Methods of treat- 
ment were described. 

A case of tuberous sclerosis was re- 
corded b}' Ernest F. Krug and Francis 
A. Echlin, 

A new treatment of foreign bodies of 
the cornea was described by D. F. Gil- 
lette. The area of the foreign body is 
touched lightly with silver nitrate, 1 per- 
cent; this causes swelling and softening 
of the superficial tissue. After one min-' 
utc the foreign body may be removed 
with a softened wooden toothpick or cot- 
ton-wound applicator. With the aid of 
pigment staining of the cornea the ring 
is readily removed with the point of a 
cystotome. 

A review by Frank N. Knapp of the 
literature on tlie treatment of ocular 
tuberculosis reveals the difficultj'- of es- - 
tablishing tlie diagnosis and the multi- 
ple methods of treatment recommended. 
The ideal treatment should include the • 
routine followed in the sanatorium for - 
tuberculous patients. The use of tuber- _ 
culin, radium. X-ray, gold, hemotherap 3 ^, 
typhoid-H antigen, and typhoid vaccine 
are considered in this article. 

Lipaemia retinalis occurs in tlie non- 
diabetic when tlie blood-fats rise above 
3;5 percent ^d disappears- when the 
blood-fats fall below 2.5 percerit. A case 
in a nondiabetic- was investigated and re- 
ported by Cecil W. Lepard. 

• The material presented iti this -volume, 
edited by Wilfred E. Fry, is free of war 
material; ' shortages, or controversy. The 
work _ advances the traditional standards 
of- American ophtlialmology. , 

William M. James. - ' 
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CORRESPONDENCE, 
Lenses for avoiding diplopia 
July 29, 1944 

To the Editor, 

American Journal of Ophthalraolog}’^ ; 

In the discussion of spinal anesthesia 
followed by paresis of the external rec- 
tus muscle, Dr. L. R. Lang suggested giv- 
ing the patients glasses in which the outer 
half of the lens in front of the involved 
eye is occluded, thereby eliminating di- 
plopia in the affected field (Amer. Jour, 
Ophth., 1944, V. 27, p. 772), 

, When, in 1927 , I published a paper 
entitled; Partially frosted lenses and 
bipnsmatic lenses in the treatment of 
ocular muscular disturbances” (Klin. M. 

' P- 211), I considered 

• same scheme; that is, placing a par- 
tially frosted lens before the involved eye. 
ter on, I improved this method, using 
- f frosted lens corresponding 

P the not involved eye in cases of paresis 
me external rectus muscle; the nasal 
^ 0 the lens before the nonparetic 

ye was frosted to avoid the loss of the 

narih^^ visual field of the 

tirf. patients did not no- 

discomfort resulting from di- 

tateH^’ incapaci- 

of ^ shielded temporal half 

« the visual field. 

usJd'Tn were 

n, acute cases. When, after some 


months, the paresis and diplopia did not 
disappear entirely but the distance of the 
double images grew smaller, I used bi- 
prismalic lenses; that is, a lens one half 
of which was combined witli a prism. 
For external rectus paresis, this prism 
is to be fitted with its base out, and its 
extent and strength should depend on the 
severit}'’ of the paresis. Usually, the full 
temporal half of the lens w'as covered 
by the prism, base out. This, of course, 
did not prevent diplopia in extreme lat- 
eral rotation, due to the increase of the 
diplopia with gaze in tlie direction of the 
action of tlie paretic muscle; but in mild 
cases, it was sufficient to prevent annoy- 
ing doube images for the usually needed 
range of lateral rotations, 

(Signed) K. A¥. Ascher. 


Correction 

July 19, 1944 

To the Editor, 

American Journal of Ophthalmolog)'- : • 
India being so far away, I have finally ' 
received a copy of my paper on Binasal 
hemianopsia. I wish to correct one typo- 
graphical error. The patient was first ad- 
mitted to Children’s Hospital (Cincin- 
nati, not Chicago). He was later observed 
in tire Eye Department of the Cincinnati 
General Hospital. 

(Signed) Irwin E. Gaynon, 
Capt. (MC). 
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CRYSTALLINE LENS 

BelloAvs, and Nelson, D. Cataract 
produced by anoxia. Arch, of Ophth., 
1944, V. 31, March, jip. 250-252. 

The transparency of the cr 3 ^staJlinc 
lens depends on proper utilization of 
nutrient material supplied by the 
aqueous. If for any reason there is a 
local deficiency of some vital constit- 
uent, the lens becomes opaque. The 
most vital requirement of tissue is an 
adequate supply of oxygen. The neces- 
sary rapid replenishment of oxygen in 
the aqueous is made possible by rapid 
diffusion from the ciliary body and b}'’ 
passage of oxygen from the atmos- 
phere through the cornea. 

The authors undertook experiments 
to determine whether anoxia alone 
would produce cataract. Rats were 
placed in a steel chamber in which the 
pressure was gradually reduced. When 
the conditions were severe enou^ to 
cause death of 50 percent of the ani- 
mals, it was found that about 75. per- 
cent of the dead animals and 10 
percent of the survivors had lens opaci- 


ties. That the cataracts were influ- 
enced hy anoxia was demonstrated by 
control experiments in which rats were 
placed singly in glass chambers ar- 
ranged to permit the constant flow of 
gases at sca-level pressure. Again the 
rats showed lens opacities, but to a 
lesser degree. 

Rabbits’ were used to determine the 
lactic-acid content of the aqueous, as 
tliese animals are known to be resist- 
ant to changes in altitude. The 
aqueous was removed from one eye of 
each animal under ether anesthesia. 
After recovery for two hours, some of 
the animals were put in cases as con- 
trols, and the others were placed in 
the decompression chamber. After two' 
hours the pressure in the chamber was 
restored to the normal level, the ani- 
mals were anesthetized again, and the 
aqueous was removed from the second 
eye. Whereas the average lactic-acid 
content of the aqueous in all the eyes 
first studied and in the second eyes of 
the control rabbits ranged from 70 to 
75 mg. per hundred c.c., the average - - 
lactic-acid content of the aqueous in 
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the second eyes of the animals in the 
decompression chamber was three to 
four times as high. 

In some sections of cataract due to 
anoxia, there were noted subepithelial 
vacuoles, clumping of nuclei, and 
exudate on the lens capsule. After de- 
compression there Avas conspicuous 
hyperemia of the iris. With oblique 
illumination, small diffuse gray opaci- 

I ties were seen in the superficial part 
of the cortex. With the higher mag- 
nification of the slitlamp, the changes 
were seen to begin with opacification 
of the anterior sutures, from which fine 
fibrillar opacities extended. In optical 
section it Avas seen that the entire 
opacity was thin and lay in the super- 
ficial layers of the cortex. Gradually 
the opacity extended tOAvard the 
periphery. The opacity lasted from 
about three quarters of an hour to one 
hour and then gradually retrogressed, 
the order of retrogression retracing 
exactly the course of development, -so 
that the last opacities to disappear 
Were those about the sutures. 

Examination re\"ealed no changes in 
the lenses of human A’^olunteers placed 
m the decompression chamber. (Ref- 
erences, 3 figures.) 

R. W. Danielson. 

r 

' Clapp, C. A. A report on a family 
with ' ectopic lenses. Amer. Jour. 
Cphth., 1944, V. 27, July, pp. 738-740. 

( 'lustrations, references.) 

Eoglia, V . G., and -Cramer, F. 'K. 
xperimental production of diabetic 
catMact in the rat. Proc. Soc. Exper. 
“lol. and Med., 1944, v. 55, March, b. 

1 

Male Avhite rats were almost com- 
* P^^^veatectomized by the au- 

between 5 percent and 
^ percent of the organ. The- blood- 


sugar level Avas determined and a 
standard diet gi\'en. The lens lesions 
which occurred were classified in four 
degrees of increasing severity, as fol- 
lows : type A, alteration of the anterior 
capsule of the lens (rugosity) ; type B, 
opacity of the lens sutures; t3’pe C,. 
partial opacity of the lens parenchyma; 
type D, total opacity of the lens pa- 
renchyma. 

All of 41 rats Avith onlj' 5 percent 
of the pancreas dcA'cloped cataracts in 
fifty days or more. These cataracts 
Avere progressive, and A-aried in scA'Cr- 
it}!^ directly Avith the height of the fast- 
ing blood sugar. VerA' fcAv rats with 
a normal level of blood sugar had 
lesions, AAdiereas all rats with a Ica'cI 
greater than 220 mg. had lesions of 
the most serious types, C or D. The 
rats Avith 20 percent of the pancreas 
shoAved a loAver incidence of diabetes 
and correspondingly less frequent and 
less scAmre lens lesions. These cata- 
racts took OA^er 200 days to appear, 
and were ncA’-er more seAmre than type 
B. In one hundred normal rats taking 
the same diet no similar lesions AA’-ere 
seen. Robert N. Shaffer. 

Friedman, B. B. Treatment of epi- 
thelial ingrowth following cataract 
extraction. Amer. Jour. Ophth., 1944, 
V. 27, July, p. 764. 

Harned, J. W. Pseudoaphakia 
fibrosa. Arch, of Ophth., 1944, v. 31, 
March, p. 253. 

Harned reports a case the details of 
aaEicH suggested that the defect Avas 
not primary aphakia, but secondary 
aphakia, or pseudoaphakia, from de- 
generative changes occurring in the 
lens during the fifth Aveek of embryonic 
life, as described by Mann. 

R. W. Danielson. . 
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RETINA AND VITREOUS 

Figucircdo, P. dc. A case of per- 
sistent hyaloid artery. Ivcv. Brasileira 
dc Oft,, 1944, V. 2, Marcli, pp, 121-123. 

The patient, a white man of 26 years, 
had a left eye which deviated slightly 
iil)ward and inward, had never seen 
well, and the visual aciiitj' of which 
was limited to one tenth. T'liere was 
a small white opacity at the posterior 
capsule of the lens, and from this posi- 
tion a flufT}’^ fine thread extended far 
backward into the vitreous. With 
movements of the eyeball, the thread 
moved freely in all directions. This 
structure was interpreted as represent- 
ing persistence of the obliterated 
hyaloid artery. The author reviews ten 
references from the literature. 

W. H. Crisp. 

Gifford, S. R. An evaluation of ocu- 
lar angiospasm. Trans. Amer. Acad. 
Ophth. and Otolaryng., 1943, 47th mtg., 
Sept.-Oct., pp, 19-30, 

Methods of studying peripheral cir- 
culation are reviewed. Three fairly 
'well-defined types of ocular pathology 
are described in which peripheral 
angiospasm seems to be a causative 
factor. The first is a central angio- 
spastic retinopathy, the typical picture 
of which is sudden reduction of cen- 
tral vision in one or both eyes with 
edema of the macular area. The aver- 
age age of patients was 26 years. 
Nearly all smoked. Normal vision, or 
nearly normal vision, was restored in 
two to six weeks of antispasmodic 
treatment, which is described in detail. 

■The second type is periphlebitis 
retinae with recurring vitreous hemor- 
rhages 'in young adults. Although in 
the majority of these tuberculosis is 
of causative importance, in a small 


group peripheral vascular disease 
seems to be of primary importance. 
These may well be given the benefit 
of treatment to improve the peripheral 
circulation. 

For the fourth type a case is pre- 
sented of extreme attenuation of the 
retinal arterioles in a postoperative 
cataract patient who showed marked 
peripheral angiospasm and improved 
on antispasmodic treatment. It is sug- 
gested that in these three syndromes 
an examination of the peripheral vas- 
cular system is indicated. Such an 
examination is advised also in other 
conditions in which vasodilators are 
to be used. (One table, 2 illustrations, 
references.) 

Katharine H. Chapman. 

Landau, A., and Ruszkowski, J. A 
case of exudative and hemorrhagic 
retinitis, with increased intraocular 
tension, treated by pilocarpine and 
thyroid. Brit. Jour. Ophth., 1944, v. 28, 
April, pp, 184-187. 

The patient was a woman forty years 
of age who reported for examination 
because of a blind painful right eye. 
She gave a history of injury above her 
right eye in a motor accident in 1937 . 

A week after the accident she noticed 
a dark spot in front of the right eye, 

A . patchy retinal hemorrhage was 
found by an ophthalmologist. Follow- 
ing the accident, her vision became 
steadily worse. Two months after the 
accident, another oculist found the ten- 
sion increased and. performed an anti- 
glaucomatous operation. The sight 
continued to fail and in 1939 the eye • 
became totally blind and painful. On 
examination 'the tension was found to 
be. 90 mm. Fig (Schiotz). The cornea 
was cloudy and the anterior chamber . 
was half filled with blood. The fundus- 
could not be seen, The left eye showed 
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associated with hypercholesterolemia. 
The blood cholesterol of this patient 
was 180 mg. percent and her basal 
metabolic rate was minus 10 percent. 
Thyroid tablets one grain thrice 
before the left daily 'were given from Jul)’’ 29 to Uc- 
tober 10, 1942; From the beginning of 
this treatment, the vision started to 
improve. There were no more attacks 
of glaucoma. To avoid the tachycardia 
and other general actions of the thy- 
roid, half a grain of phenobarbitonc 
was used twice daily. From October 
10^ 1942, until Januarj"- 16, 1943, the 
was an attack of glaucoma with high thyroid Avas discontinued. During this 
tension. The attack was relieved by period the patient was given injections 
pilocarpine but the vision has de- of acetylcholine, and for many weete^ 
creased to counting fingers at 18 afterward she was given nicotinic acid 
inches. In order to keep the tension because of its vasodilator action, 
down it was necessary to instill 2- Since January 16, 1943, she has been 
percent pilocarpine three or four times taking thyroid again, one grain every 
daily. ' second day Avith phenobarbitone half 

It was clear that the morbid process a grain tAvice daily. Vision has in- 
in’the left eye Avas a repetition of that creased to 6/18. Pilocarpine once daily 
in the right eye. The fundus picture 
was similar to that of severe hyperten- 
sive retinopathy. Taking into consid- 
eration the fact that the retinal 
changes in hypertension are caused by 


no pathologic changes, the tension was 
normal, the -vision 6/5. The right eye 
Avas enucleated. 

Fwe months later the patient re- 
entered the hospital Avith a histor}'- of 
a dark spot appearing 
eye, a Aveek after dental extractions. 
Examination of the eyeground re- 
A'-ealed numerous hemorrhages arid 
exudates near the optic disc. The 
vision Avas decreased to 6/18. The pa- 
tient Avas readmitted to the hospital. 
During the first month the A'^ision con- 
tinued to decrease and eventually there 


controls the tension. 

The author assumes that the thyroid 
treatment preAmnted glaucoma from 
taking a hemorrhagic, malignant 
course, and he recommends that cases 
diseased arterioles and since the pa- of retinopathy of unknoAvn origin be 
tient’s blood pressure Avas normal treated by vasodilator methods. 
(120/90), the author was forced to con- " Edna M. Reynolds.' 

elude that this was a case of arterio- 

Htis of unknoAvn origin. Foreign- Lij6 Pavia, J., and Cerboni, F. C. 
protein shock-therapy was started, in- Concerning double retinal pulsation 
jections of sterilized milk being given 2nd its cinematographic record. Arch, 
every second or third day. After the de Oft. de Buenos Aires, 1942, v. 17, 
third injection (15 c.c.) the patient - Aug., p. 485. 

had a high fever and a glaucomatous The authors studied by means of 


reaction, which Avas attributed to 
spasm of the arterioles. Persistent in- 
stillation of pilocarpine stopped, the 
^ttack of glaucoma. 

PuWications (Chaufford, 
) have shoAvn that exudative 
patches of retinitis contain many 
hpoids and that such retinopathy is 


retinocinematography - the so-called 
double retinal pulsation produced by 
application of" the pressure of the 
ophthalmodynamometer, which elicits 
a venous pulsation at the same mo- 
ment that the arterial pulsation ap- 
pears. Bailliart considered this to be 
due to an obstacle in the return venous 



1040 


abstracts 


circulation, and tlic authors present a 
case in sup])ort of this opinion, A .S3- 
ycar-old man with systemic hyperten- 
sion showed numerous retinal hemor- 
rliagcs and edema in the fundus of the 
right eye, due to obstruction of tlic 
central retinal vein. When a tonoscopic 
examination was carried out, the 
double retinal pulse was observed and 
recorded on a cinematographic fdm at 
a speed of 24 frames per second. A 
more detailed study was made possible 
by increasing the speed to 62 frames 
per second, which made the projection 
time of the interval between pulsa- 
tions slightly longer than one second. 

Plinio Montalvan. 

Remonda, Juan. Congenital fold of 
the retina. Arch, de Oft. dc Buenos 
Aires, 1942, v. 17, Sept., p. 586. 

A case of congenital fold of the left 
retina is presented. The literature is 
discussed in detail. (Illustrations.) 

Plinio Montalvan. 

Veirs, E. R. Retinal detachment seen 
in an Army general hospital. Southern 
Med. Jour., 1944, v. 37, April, pp. 224- 
226. 

The 21 cases reported represented 
4.9 percent of the total admissions, the 
average age being 27.8 )’^ears. All were 
unilateral and 11 were surgically 
treated. Only 23.8 percent were myopic 
and about 20 percent were of traumatic 
origin. More than one-half had tears 
or holes. Diathermy was used in all 
the surgically treated. Machines es- 
pecially constructed for detachment 
work are not considered essential. 
Retrobulbar injection of 2-percent pro- 
caine with topical applications of 2- 
percent butyn were used. A flattened 
retina immediately after operation is 
considered a good prognostic omen, 
and associated local evidence of infec- 


tious disease suggest.s' a worse prog- 
, ' Charles A. Balm. 

Vidal, ]'., and Malbran, J. L. The 
path of the inferior peripheral homo- 
lateral fibers in the cat. Retinal micro- 
lesion. Arch, de Oft. dc Buenos Aires, 

1942, V. 17, Sept., p. 521. (See Section 
19, Anatomy, embryology, and com- 
parative ojflithalmology.) 

W3d3urn-Mason, R. Arteriovenous 
aneurysm of mid-brain and retina, 
facial nevi, and mental changes. Brain, 

1943, V. 66, Sept., i)p. 163-203. 

An attempt is , made to define the 
condition in which an arteriovenous 
aneur 3 'sm of the mid-brain is asso- 
ciated with congenital anomalies of the 
retinal vessels, with often a tract of 
vascular tissue connecting the two 
lesions, a vascular nevus in the neigh- 
l)orliood of the affected eye, and per- 
haps mental symptoms. Figures sliow- 
■ ing the peculiar appearance of the ocu- 
lar fundus are reproduced from the 
articles of various authors. One plate 
shows a coronal section of the upper 
part of the pons, mid-brain, and the 
region of the third ventricle, with an 
arterovenous aneurysm of the dorsum 
of the mid-brain invading the right 
side; and a transverse section of the 
pons and the upper part of the cere- 
bellum, showing extension of the 
aneurysm into the upper part of the 
ventricle, together with a drawing of 
the corresponding fundus. An embryo- 
logic explanation of -the condition is ' 
offered, and the differential diagnosis 
is discussed. Several cases which ap- 
pear in the literature are summarized, 
with comments on the pathology, an 
interpretation of the ophthalmoscopic 
appearance, and discussion regarding 
histologic examinations of retina and 
nevi, as well as concerning psycho- 
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somatic symptoms. Also considered 
are cerebrospinal fluid, radiography, 
encephalography, ventriculography, ar- 
teriographic findings, relationship to 
other retinal vascular anomalies, and 
treatment. (26 figures, references.) 

M, Lombardo. 

12 

VISUAL TRACTS AND CENTERS 

Araujo, Helio de. Snake poisoning 
and ocular disturbances. Arquivos da 
Soc. de Med. e Cir. de Ilheus, ab- 
stracted in Arquivos Brasileiros de 
Oft., 1943, V. 6, Dec., p. 222. (See Sec- 
tion 16, Injuries.) 

. Crespi Jaume,' Gonzalo. Unilateral 
ocular secretomotor syndrome. Arch, 
de la Soc. Oft. Hisp.-Amer., 1942, v. 

1, Nov.-Dee., pp. 601-612. 

Case report of paralysis of the left 
external rectus, associated with ab- 
sence of lacrimal secretion and mydria- 
sis in the same eye. The patient was 
affected with essential hypertension. 
The author discusses at length the 
pathogenesis of this condition, con- 
cluding that the lesion, possibly of 
vascular origin, affected both the 
nucleus of the sixth nerve and the 
nucleus controlling lacrimal secretion. 
The mydriasis could be explained by 
irritation of the sympathetic. (3 fig- 
ures, references.) 

Ramon Castroviejo. 

Duenas, Alfredo. Diagnosis of locali- 
zation of optic-tract lesions. Medica, 
1944, V. 3, May- June, pp. 63-95. 

A 33-page review of the subject, 
from a Cuban author. 

Falcao, Pedro. Contribution to the 
Judy of cerebral localization. Arquivos 
Brasileiros de Oft., 1944, v. 7, Feb 
pp. 1-13. 


This is a short summary of the bear- 
ing of the various cranial nerves upon 
cerebral localization, particularly in 
relation to certain signs and syn- 
dromes. 

McAlpine, P. T. Hysterical visual 
defects. War Med., 1944, v. 5, March, 
p. 129. 

Many functional ocular complaints 
are precipitated by the rigors of army 
life. Among the hysterical patients 
the most common symptoms are 
’ asthenopia and blepharospasm. Slight- 
ly less common are spasms of conver- 
gence and accommodation, anomalies 
of conjugate deviation and of muscle 
excursion. Least common is hysterical 
amblyopia. This last must be differen- 
tiated from retrobulbar neuritis, toxic 
neuritis, and amblyopia due to psycho- 
sis or disease of the central nervous 
system. Nine cases of hysterical visual 
defect and one of .dementia precox 
simulating hysteria illustrate these 
statements. Unfortunately, in most of 
these cases adequate psychiatric ex- 
aminations could not be obtained. 

Robert N. Shaffer. 

Rezende, J. de, Jr., and Estrada, 
W. D. Mixed syndrome of the orbital 
apex and the foramen rotundum. Rev. 
Brasileira de Oft., 1943, v. 1, March, 
pp. 149-155. 

A man of 23 years was wounded 
with a shoemaker’s knife which, as re- 
gards the head wound, penetrated 
deeply in the temporal region, cutting 
the superficial temporal artery. There 
was ptosis of the left upper lid, great 
reduction in visual acuity on the same 
side, paralysis of all the external ocular 
muscles, and hypesthesia of the cor- 
responding supraorbital region. The 
patient was somnolent. The left cornea 
and conjunctiva were completely. anes- 



1042 


ABSTRACTS 


Ihctic. A month later the patient had 
recovered from the general efTects of 
his ■wounds, but the vision of the left 
eye was entirely abolished, the optic 
disc atrophic, and the external mus- 
culature of the eye almost completely 
paretic, although the lid elevator had 
recovered its function. The anatomic 
diagnosis is expressed in the title of 
the article. (6 photographs.) 

W. H. Crisp. 

Subirana, A. The classic concepts 
and modem neurologic acquisitions 
concerning oculomotor physiopathol- 
ogy. Arch, de la Soc, Oft. Hisp.-Amer., 

1942, V. 1, Nov.-Dee., pp. 578-592. 

Brief anal 3 '^sis of some of the most 

frequent cerebral syndromes asso- 
ciated with ocular paralysis. The dif- 
ferential diagnosis of these syndromes 
is also briefly discussed. (References.) 

Ramon Castro viejo. 

' Wyburn-Mason, R. Arteriovenous 
aneurysm of mid-brain and retina, 
facial ne'vi, and mental changes. Brain, 

1943, V. 66, Sept., pp. 163-203. (See 
-Section 10, Retina and vitreous.) 

13 

EYEBALL AND ORBIT 

\ 

Correa Netto, Orozimbo. Considera- 
tions in regard to a case of complete 
albinism of the eyes. Arquivos Bra- 
, sileiros de Oft., 1944, v. 7, Feb., pp. , 

• 13-19. 

'The- only five such cases which, the 
■ author has observed clinically were of 
. the masculine sex and the white race. 
The patient whose, case • is described 
here was a Syrian, aged 22 years.' He 
.had a moderate hyperopia and- was’ ■ 
able to distinguish colors. The author 
believes it is a mistake to regard these • 
patients as having a congenital, weak- 


ness of the retina. Albinos should not 
be permitted to intermarr}'. (One pho- 
tograph.) W. H. Crisp. - 

Davis, J. S. Osteomyelitis with 
fistula, orbital cellulitis and abscess, 
and diplopia complicating pansinusitis. 
Annals of Otol., Rhin., and Laryng., 
1943, V. 52, Dec., p. 906. 

The author reports this case because 
it presents several complications of 
nasal sinus infection at one time, with 
recover}^ 

On January 1, 1943, the patient de- 
veloped an “acute head cold,” followed 
one week later by severe pain over the 
left eye. Two days later, swelling and 
redness of the left upper lid were pres- 
ent. This swelling continued for several 
weeks and gradually fluctuation devel- 
oped. In April a horizontal incision : 
was made into the localized swelling . 
and pus escaped. The incision did not 
heal, but a fistula developed which con- 
tinued to drain. 

X rays of the sinuses in February, . 
1943, revealed pansinusitis on the left 
side; X rays in -March and April 
showed progression of the pathology , 
with necrosis of the floor of the left , 
frontal sinus ; X raj;-s in May, showed’ • 
further progression of the disease and. 
revealed a fistula when radiopaque, 
material was injected through the in- 
cision in the eyelid. ’ . 

Eye findings in May, 1943: vision 
normal in each eye; diplopia present 
for’ past - two month's ; left eyeball dis- 
placed downward; right lids, normal " 
a sanguinopurulent discharge exudes = 
from left upper lid, where there . is a 
gaping horizontal incision, ■ surround- 
ing this area are redness and indura- 
tion ; right conjunctiva normal ; chemo- 
sis-^ of the - left; bulbar • conjunctiva, ’ 
palpebral conjunctiva slightly injected; ' 
media clear, fundi normal. . . 
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- ; Radiographs showed marked irregu- 
larity of the margins of the left frontal 
sinuses, with some clouding, and a loss - 
of- substance along the left orbital 
ridge. Diagnosis; chronic - suppurative 
pansinusitis, with osteomyelitis of the 
' orbital plate of the left frontal bone, 
fistula, orbital abscess, and cellulitis 
and diplopia. When adequate medical 
- care failed, recovery was brought 
about by radical surgical procedures, 

. ^ ... Theodore M. Shapira. 

14 

EYELIDS AND LACRIMAL APPARATUS 

. Blumenfeld, Louis, Rhinocanalicular 
. anastomosis with reconstruction of the 
lacrimal sac. Arch, of Ophth., 1944, v. 
31, March, pp. 248-249. 

In. the present report, the author 
gives a detailed and technical descrip- 
, tion of his new operative procedure, 
on the lacrimal drainage system. He 
says that the results of the better- 
known procedures, namely, those of 
West, Toti, Mosher, and Halle, have 
often been disappointing because they 
use as part of their reconstructive tissue 
a lacrimal sac that is chronically dis- 
- eased, fibrotic, the site of strictures, 
and often in a state of active suppura- 
tion. In the author’s procedure, healthy 
normal tissues are used throughout 
the entire reconstructed lacrimal sys- 
tem, so that the danger of subsequent 
granulation and stricture is minimized. 

The paper includes a very detailed 
case history of a patient on whom this 
procedure was used. (4 illustrations.) 

R. W. Danielson, 


sentcd a tumorlike infiltrative' lesion 
of the right upper lid extending over 
the outer two thirds of the ciliary 
border horizontally,- and vertically to 
the midpoint. This lesion was promi- 
nent, violet in its lower portion and 
ochre-yellow in the rest, and showed 
marked congestion over its -whole sur- 
face. There was fine desquamation, and 
palpation did not elicit any pain. Im- 
mediately above this lesion there was 
a small nodule of the size of a grain 
of rice and violet in color. There was 
complete anesthesia to heat, pain, and 
•touch over the areas cornered by these 
lesions. General physical examination, 
especially of the skin and mucous 
membranes, was essentially negative. 
No acid-fast bacilli were found, but 
histopathologic examination resulted 
in diagnosis of tuberculoid leprosy. 
Marked improvement was obtained 
with chaulmoogra esters. The interest 
of this case lies in the rarity of leprotic 
involvement of the eyelid as solitary 
manifestation of the disease, and in 
the diagnostic aid rendered by clinical 
investigation of the sensitivity, of the 
affected region. (Illustrations, photo- 
micrographs.) . . Plinio Montalvan. 

Lachman, R-. Dacryocystitis, treated 
with sodium sulfapyridine. Rev. Oto-, 
Neuro-Gft, 1943^ v. 18, Sept.-Oct., pp. 
150-151, . . - 

The author claims cure of three 
cases of purulent’ dacryocystitis with 
sac irrigations using a solution of 
soludagenan (sodium sulfapyridine).' 

Edward Saskln. 


i 


Eernandez, J. M. M., and Soto, M. C. 
Tuherclelike leprotic lesion of the eye- 
lid. Atch..de Oft. de Buenos . Aires, 
1942, V..17, Aug., p. 462. 

A 33-year-old white' woman pre- 


.Marback, H. .Partial loss of eye-, 
lashes. Arquivos -Brasileiros de Oft.,: 
1943, V. 6, Dec;, pp. 211-212. 

Under the Portuguese title of - 
“Pelada da palpebra” . (baldness of the- ' 
lid), the author reports the case of a ^ 
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wliitc boy aged 14 years, who came 
complaining that the laslics were fall- 
ing out of the outer half of the left 
eyelids. The boy was of apparently 
normal build, there was no suggestion 
<»f mental disturbance, and there was 
no evidence of s^’philis in the family. 
1 he outer half of the left ujjpcr lid 
had no lashes. Three “atrophied” 
lashes at the nasal end of this defective 
area came out under very slight trac- 
tion. There was no blepharitis, and 
upon e.xprcssion the meibomian glands 
yielded normal secretion. The visual 
apparatus and its adnexa were other- 
wise normal. There was no abnormal 
absence of hair on other parts of the 
body. The patient was watched for 
forty days, and was then treated em- 
pirically with bismuth iodide of qui- 
nine. At the end of three months there 
was no longer any defect as to the 
lashes, and the condition has since re- 
mained normal. (One photograph.) 

W. H. Crisp. 

Paula Xavier, J. de. Phenomenon of 
Marcus Gunn. Arquivos Brasileiros de 
Oft., 1943, V. 6, Dec., pp. 213-217. 

The patient was a white Brazilian 
schoolboy aged 11 years. Since the 
earliest months of life the parents had 
noticed defective opening of the right 
eye. Seven excellent photographs show 
complete closure of the right eye in 
repose, and more or less complete 
opening of the eye upon opening the 
mouth, in movements of the lower jaw 
to right or left, in protrusion of the 
mandible, in contraction of the 'fron- 
talis muscle, and during mastication. 
The right eye was deviated strongly 
downward, and this position of the 
eyeball was not modified by the various 
actions of the jaw. The pupillary 
reactions were normal, but the right 


pupil had a moderate amount of co- 
rcctoi)ia, the pupil being displaced up- 
w‘ard and inward. The uncorrected 
vision of the right eye was one sixth, 
unimproved by Icnse.s, while the cor- 
rected vision of the left eye was one 
half. The ciTcct of lateral movements 
of the mandible was also manifested 
with the mouth closed. 

H. Crisp. 

.Spaeth, E, B. Ptosis, posttraumatic 
and hysterical. Amor. Jour. Ophth., 
1944, V, 27, July, pp. 687-692. (3 fig- 
ures.) 

"Vila Ortiz. Contribution to the bib- 
liography of the phenomenon of Mar- 
cus Gunn. Arch, de Oft. de Buenos 
Aires, 1942, v. 17, Sept., p. 537. 

The author reports the case of a 
32-year-old woman who showed the 
typical phenomenon of Marcus Gunn. 
There was partial ptosis of the left 
upper lid. During voluntary move- 
ments of the lower jaw, the ptosis 
disappeared entirely and was super- 
seded by marked retraction. The con- 
dition was congenital. The literature 
on the subject is briefly revieAved. 
(Illustrations, bibliography.) 

Plinio Montalvan. 

15 

TUMORS 

Ellett, E. C. 1. Metastatic carcinoma 
of the choroid. 2. General metastasis 
from a melanoma of the abdominal 
wall, with paresis of the external rec- 
tus muscle. 3. Rubeosis iridis, with . 
melanoma of the choroid and second- 
ary glaucoma. Amer. Jour. Ophth., 
1944, V. 27, July, pp. 726-731; also , 
Trans. Amer. Ophth, Soc., 1943, v. , 
p. 157. , ^ 
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orbital tissues. The choroid and retina 


Titche, L. L. Epithelioma of the 
conjunctiva. Med. Bull. Veterans 
Admin., 1944, V. 20, April, p. 449. 

A reddish elevated mass about 1 by 
0.5 cm. overlapped the basal cornea 
2 mm. It was freely movable with the 
conjunctiva and contained numerous 
small vessels. The eye was otherwise 
normal. The tumor was excised under 
local anesthesia. It was diagnosed 
microscopically as “epidermoid carci- 
noma, papillary type, low grade.” Five 
months later, only slight conjunctival 
injection was visible at the site of the 
tumor. Movability of the conjunctiva 
convinced the author that no recur- 
rence had occurred. 

Charles A. Bahn. 

Trevor-Roper, P. D. Case of neuro- 
fibroma of the choroid. Brit. Jour. 
Ophth., 1944, V. 28, April, pp. 177-180. 

The presenting symptoms of this 
case were proptosis of the left eye 
with some limitation of all movements, 
especially on looking upward. Oph- 
thalmoscopic examination revealed a 
globular mass almost filling the supero- 
temporal quadrant, rvith distinct cho- 
roidal and retinal blood vessels over- 
. lying. X-ray and general examination 
showed no evidence of metastases or 
other abnormalities. 

Upon exploration of the left orbit, 
a firm, circumscribed tumor was found 
extending back from the sclera toward 
the apex of the orbit. Exenteration of 
the orbit was done. The socket healed 
well and has given no trouble. (Date 
of operation May 14, 1943.) 

Pathologic examination revealed a 
whitish mass adherent to the globe in 
the region of the insertion of the su- 
perior oblique muscle. This mass was 
icregularlj'- lobulated and was equal in 
size to the eyeball itself. It was en- 
capsulated and did not invade the 


were stretched over the surface of the 
tumor. A fairly , large scleral perfora- 
tion was present and the scleral edges 
had caused constriction of the tumor 
mass. The sclera was not invaded and 
its margins appeared to have been 
separated by direct pressure. 

The tumor was composed of elon- 
gated cells showing well marked paral- 
lel arrangement with ' many areas of 
palisading. The tumor was unusually 
cellular and showed some mitoses. 
There were well developed fibrous 
septa, and some small areas of hemor- 
rhage and degeneration wrnre present. 
The general appearance did not sug- 
gest malignancy. The origin of the 
growth was probably in the intra- 
scleral portion of one of the ciliary 
nerves, and this would explain the 
intraocular and extraocular extensions 
of a noninvasive tumor. 

There was no evidence of general- 
ized Recklinghausen’s disease and no 
family history of that disease. (2 illus- 
trations, references.) 

Edna M. Reynolds. 

16 

INJURIES 

Araujo, Helio de. Snake poisoning 
and ocular disturbances, Arquiv. da 
Soc. de Med. e Cir. de Ilheus, ab-, 
stracted in Arquivos Brasileiros de Oft., 
1943, V. 6, Dec., p. 222. 

The abstract (by Durval Prado) 
gives the following details ; A 25-year- 
old Mulatto was bitten by a cobra on 
the back of the right foot. Six hours 
after the accident he noted that, his 
right eye “began to swell.” In the 
course of the following day the vision 
of this eye was gradually lost. A day 
later, the patient sought medical care 
for hematuria, buccal hemorrhages. 
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and abdominal pains. The right eye 
protruded, and there was an intense 
conjunctivitis, with corneal ulcer and 
opacity of the crystalline lens. The 
left eye was normal. There were no 
muscular paral3^scs. "I'lie exophthalmos 
disappeared after a week, but the eye 
had to be enucleated. The ease is per- 
haps poorly authenticated. Certain 
cobras project their venom directly 
into the eyes of their victims, but no 
such statement is made with regard to 
the present case. 

W. I-I. Crisp. 

Berezinskaja, D. I. Corneal trans- 
plantation in chemical burns of the eye- 
ball. Viestnik Oft., 1942, v. 20, pts. 
1-2, p. 19. (See Section 6, Cornea and 
sclera.) 

. Denig, Rudolf. Prolapse of the uvea. 
Arch, of Ophth., 1944, v. 31, March, 
pp. 232-241. 

This paper consists of a detailed 
_ analytical discussion of the treatment 
of prolapse of the iris or ciliary body 
depending on size and location of pro- 
lapse, age of patient, and amount of 
inflammation. Ordinarily, one thinks 
of simple excision of a prolapse of the 
iris, but the author speaks of an iridec- 
tomy on each side and terms the pro- 
cedure “isolation.” He says that isola- 
• tion of a prolapsed portion of the iris 
, , consists of complete interruption of 
connection with its trunk and exclu- . 
sion from the irritation emanating 
from the seat of incarceration. Bilat- 
eral cyclectomy would have the same 
' effect for an old inflammatory prolapse 
^ of the ciliary body. 

, Denig quotes Spies as saying that 
' the inflammation will not become 
manifest if the reflexes passing from 
the focus, of inflammation to the cen-. 
tripetal sensory nerves, can be; ex-. 


eluded. Spies also claims that an al- 
ready c.xisting inflammatory reaction 
will heal rapidly after anesthetization 
of the focus of inflammation. Bruce 
had followed up these ideas of Spies 
by stud^'ing: (1) the cficct on the in- 
flammatory process of transverse sec- 
tion of the spinal cord ; (2) the effect 
of division of the posterior roots on 
the inflammatory process; (3) the re- 
sults of c.xpcriments on nerve endings. 

Denig’s experiments are reported 
under the following headings: (1) 
scarification of unilateral lacerated 
subconjunctival prolapse of the uvea; 

(2) scarification of bilateral lacerated 
subconjunctival prolapse of the uvea; 

(3) after unilateral lacerated sub- 
conjunctival prolapse of the uvea, 
strengthening of the sensory vasomo- 
tor reflex by psychic influence. 

The author then gives a detailed 
discussion of the pathology and etiol- 
ogy' of sympathetic ophthalmia, and 
loroposes a new idea that there may’- 
be psychic factors in the causation, so 
that there would be a possibility of 
psychotherapy in prevention and cure 
of the condition. He argues that, next 
to uveal injury and continued uveal 
irritation, the vasomotor psychoreflex 
is the third fundamental factor , in 
sympathetic ophthalmia. (References.) 

R. W. Danielson. 

Gomes, Brenno. External oph- 
thalmoplegia from crotal (snake) 
poison. Ophtalmos, 1943, v. 3, no. 2, 
pp. 187-194. 

The snake family Crotalidae is' abun- 
dantly represented in Brazil. The 
author reports three cases of poisoning 
by a Brazilian cobra (tropical rattle- 
snake), the technical name of which is 
significantly^ Crotalus terrificus terrifi- 
cus. The first patient was a, -mulatto 
boy aged 14 years. A wound by a cobra. 
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at the. root of -.the left thumb was'im- 
mediately followed by disturbance of 
vision, with Inability to raise com- 
pletely the upper lids. He was .also 
unable to open the'" mouth completely 
dr- to protrude the tongue, and. swal- 
lowing- was difficult and painful. When 
seen two days, later he had complete 
bilateral internal and external oph- 
thalmoplegia. The second patient, a 
mulatto child aged eight years, stung 
on , the dorsum of the left foot showed 
- similar ocular conditions, but w^as in a 
prostrated and semiunconscious condi- 
tion, and died shortly. The third pa- 
tient, a man of 27 years, stung in the 
forearm, had bilateral external oph- 
thalmoplegia. The first and third 
patients recovered. The mechanism by 
which the poison produces these 
results is unknown. In the cases which 
survive, the ocular disturbances are 
transitory. (3 illustrations.) 

W. H. Crisp. 

Harley, R. D. Keratoconjunctivitis 
caused by the manzanillo tree. Amer. 
Jour. Ophth., 1944, v. 27, June, pp. 
628-631. (References.) 

K.atznelson, A. B., and Smelansky, 
P. I. Results of magnet extraction of 
• intraocular foreign bodies. Viestnik 
Oft., 1942, V. 20, pt 3, p. 14. 

This is an analysis of 522 cases with 
successful extractions in 430. The 
investigation especially sought to deter- 
mine the significance of the preopera- 
tive state of the eye, and the prompt- 
ness of surgical interference, as factors 
m the visual result. The tabulated data 
show that in the presence of infection 
the results were poor regardless of the 
promptness with which the foreign 
body was^ ^tracted. Of cases with 
traumatic iridocyclitis and uveitis the 
visual results were better in those cases 


in which surgical extraction of the 
foreign body was delayed beyond 4 to 
10 days. In another series of nonin- 
fected cases the results showed gain 
with surgical delay. The percentage of 
unfavorable results is higher in cases 
operated within the first few days. 

One table shows the effect of loca- 
tion of the foreign body on final visual 
acuity. The best results "were obtained 
when the foreign bod}’' was located in 
the anterior ocular segment; but loca- 
tion in the lens vitiated the prognosis. 
The prognosis became graver with in- 
crease in size of -the foreign fragment ; 
most of the large foreign bodies were • 
in the posterior ocular segment. With 
fragments of equal size the prognosis 
was more favorable if located in the, 
anterior ocular segment. In the same 
location the prognosis for visual-acuity 
got poorer with increase in • size ' of 
the foreign body. Injuries to the lens • 
vitiate the prognosis, especially if lens • 
masses escape into the anterior cham- 
ber. The most favorable point of entry 
is the scleral region, but the least 
favorable prognosis is after injuries of 
the ciliary body. Corneal perforations 
are more apt than scleral to become 
infected. The anterior route for ex- 
traction was used in 287 cases. With 
the foreign body^ located , in the 
posterior ocular segment it is extracted 
by the anterior route if the corneal 
wound is gaping arid the foreign body 
in the vitreous -does not exceed 3 mm. 
in size; if the lens is injured^ and 
opaque; and in relatively fresh cases, 
with fragments smaller than 3 'mm., 
and ' with transparent lens. ’ The 
posterior route was successful in 144 
cases. These were cases with gaping 
scleral wounds ; with corneal wounds 
threatened with further injury by a 
large- or, irregular foreign body; cases 
in which extraction, by the anterior 
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route was unsuccessful ; and cases in 
which- the foreif>;n body was fixed in 
the wall of the jKislerior ocidar seg- 
ment. In spite of the large number of 
retinal detachments following ])os- 
terior-routc extractions, the visual re- 
sult.s as a whole were not inferior to 
those of anterior route extractions. 
Most cases of retinal detachment oc- 
curred in eyes in which the foreign 
body had remained a long time and had 
become encapsulated. Since the intro- 
ducUon of prophylactic diathermy- 
coagulation, retinal detachment has 
occurred in only one eye, in which the 
foreign body had stayed for five 
months and was attached to the retina. 

Ray K. Daily. 

Kirwan, E. O’G., and Sen Gupta, M. 
Localization and removal of magnetic 
intraocular foreign bodies. Indian Med. 
Gazette, 1943, v. 78, Nov., pp. 530-532. 

In the Eye Infirmary of the Calcutta 
Medical College, cases of eye injury 
are X rayed after placing a contact 
lens on the cornea, so that the location 
of the foreign body can be judged in 
relation to the position of the contact 
'lens. A Zeiss contact lens is said to 
cast a very good shadow on an X-ray 
film. The contact lenses of greater 
corneal height show most distinctly. 
A lateral view is taken with the con- 
tact lens in place, and an anteropos- 
terior view with the patient lying on 
his face, with nose and chin touching 
the X-ray table, the usual precaution 
being taken to eliminate as far as pos- 
sible the shadow of the petrous por- 
tion of the temporal bone. The antero- 
' posterior view should not he taken 
with the contact lens in place, because 
of the possibility that the shadow of 
the contact lens may overlap that of 
the foreign body. The authors give 
seven illustrative cases. (One diagram 


in text, a i)Ialc containing 12 reprochic- 
tion.s {.f X-ray films, references.) 

I\'. H. Crisp. 

Kochkonogov, M, I. Injury of the 
orbit with indelible pencil. Vicstnik 
Oft., 19-12, V. 20, pt.s. 1-2, p. 63. 

To 1 ] cases reported in the literature 
the author adds one. A man 41 years 
old fell, and wa.s struck in the left eye- 
lid b^’ an indelible pencil protruding 
from the pocket of a bystander. The 
lid became swollen and a bluish, secre- 
tion exuded from the wound. On open- 
ing the wound a piece of indelible pen- 
cil 4 mm. long was found. It was re- 
moved and the tissues around it ex- 
cised. The patient made an uneventful 
recovery. Unless the pencil with the 
stained tissue is promptly removed, the 
aniline dye sets up an aseptic necrosis 
of the tissues, which results in chronic 
inflammation with encapsulation and 
cyst formation, so as to require re- 
peated surgery and to leave disfiguring 
scars. Ray K. ..Daily. 

Lijo Pavia, J., and Lachman, R. 
Hole in macula due to trauma from 
light. Rev. Oto.-Neuro.-Oft., 1943, v. 
18, July-Aug., pp. 107-116. 

The authors give indisputable proof 
that the retina, 'especially the macular 
and paramacular areas, is sensitive to 
trauma , from excessive light. The 
retinal alterations following this type 
of trauma may be simply functional - 
without fundus lesions, functional with 
slight transitoiy fundus changes, or. 
grave with permanent changes as in 
the authors’ two cases of exposure to 
a solar eclipse. After studying these 
two cases over a period of two years, 
they conclude that visual disturbances ■ 
follow immediately after exposure and 
affect the fixation center, that fundus 
changes are not constant and may re- 
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cede, that Jess’s typical annular sco- 
toma is not always present, that pe- 
ripheral vision may be lost, and that 
macular degeneration occurs. The 
most significant finding in the two 
cases here recorded was respectively a 
small hole in the right macula of one 
patient and in the left macula of the 
other, due to similar exposures to a 
solar eclipse without ocular protection, 
some years previous to examination. 

Edward Saskin. 


The patient then gave a history of 
having been stung on the right eyelid 
by a wasp. He had refrained from men- 
tioning this fact earlier, because his 
story had not been believed in the other 
hospitals. Upon examination by an en- 
tomologist, the hair was reported to 
be “the distal part of the lancet of the 
sting of a wasp.” 

The next day after removal of the 
sting, the patient was symptom-free, 
with vision of 6/6 in each eye. 

Edna M. Reynolds, 


Reglo, L. G., and Spector, I. Z. A 
case of air embolism in a fracture of 
the orbit. Viestnik Oft., 1942, v. 20, 
pts. 1-2, p. 60. 

A ten-year-old boy was struck in the 
left eye with a stick, and died in the 
hospital two days later of cardiac 
failure. The autopsy revealed fractures 
of the superior orbital wall and of the 
lamina cribrosa, and cardiac air-embo- 
Vism. 

Norris, S. W. K. A wasp sting. Brit. 
Jour. Ophth., 1944, v. 28, March, p. 
139. 

The case of a patient presenting 
symptoms of epiphora, pain, and photo- 
phobia in the right eye, of seven weeks 
duration, is reported. He had, previous- 
ly been treated in three different hos- 
pitals for keratoconjunctivitis. Vertical 
striae, faintly staining, were present 
over the upper third of the cornea. A ' 
subtarsal foreign body was looked for, 
but all that could be seen was a small 
papule with a brownish center. The 
skin of the upper lid was normal. An 
attempt to remove tlie brown spot was 
made, although three different ophthal- 
mologists elsewhere had made five un- 
successful efforts to do this. Nothing 
was found, but the next morning a fine 
hair-like structure was seen and re- 
moved from the center of the papule. 


Schench, H. P., Silcos, L. E., and 
Godfrey, E. W.. Eye casualties treated 
on a hospital ship. United States Naval 
Med. Bull., 1944, v. 42, April, pp. 802- 
821. , . 

In this survey of 3,019 patients, 38 
percent were admitted for injuries di- 
rectly due to combat. 451, or 15 per- 
cent, sustained eye injuries of varying 
severity. The majority were admitted 
6 to 8 days after injury and remained 
on ship board from 36 hours to 8 days. 
80 percent of the eye casualties also 
had other wounds. Injuries to the eye- 
lids were very frequent, burns occur- 
ring in 212 patients, almost all being 
flash burns. The most satisfactory pri- 
mary treatment consisted of thorough 
cleansing with soap and water and 
removal of crusts, debris, and necrotic 
material. Wet compresses of saturated 
boric-acid solution were then used- 
continuously and microcrystalline sul- 
fathiazole powder was applied several 
times daily. Daily conjunctival irriga- 
tion was followed by 2'percent butyn 
ointment with metaphen or merthio- 
late. Early Thiersch grafts were used 
when advisable. Unfortunate sequelae 
of lid wounds may be minimized by 
prompt repair based on sound ana- 
-tornic principles. Repair of the orbicu- 
laris muscle is essential for good cos- 
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mclic result. The following procedures 
arc important: (1) intcrniarginal su- 
tures, (2) closure of conjunctival 
wounds to prevent adhesions to the 
globe, (3) additional sutures near the 
cilia to prevent notch formation, (4) 
accurate approximation of skin edges. 
Corneal burns occurred in but 27 of 
the 212 lid-burn eases. Shrapnel frag- 
ments were responsible for most of the 
corneal injuries. In extensive corneal 
lacerations human hair was used for 
suture material. In concussion injuries 
it must be remembered that the critical 
distance of high explosive is four times 
as great under water as in the air. The 
commonest findings in blast injuries 
are conjunctival hemorrhage, photo- 
phobia, and night blindness. In com- 
pression injuries paracentesis was of 
no value. The lacerated globe is usually 
less apt to suppurate than the shat- 
tered globe, which fact may have a 
bearing on sympathetic ophthalmia. 
All of the patients with penetrating 
wounds received tetanus toxoid, sul- 
fonamides by mouth, and, when in- 
dicated, intravenous typhoid-vaccine. 
136, or 30 percent, of the eye casualties 
had foreign bodies in the eyeball or 
adnexa. Of these at least one half were 
magnetic. In their localization opaque 
corneal and scleral markers or clips 
'fixed to the lids were employed. Non- . 
perforating foreign bodies were re- 
moved under the biomicroscope with a 
Ziegler knife. Sclerotomy incisions 
were rimmed with diathermy .^needles 
to, prevent later retinal detachment. 
Injuries to the bony orbit were noted 
in- 14 patients, all of whom had edema 
or. hemorrhage in the orbital tissue. 
Sulfonamide therapy was considered 
an important adjunct. Lid suture was 
frequently employed. Local anesthesia 
was generally -employed. Intravenous 


sodium-pcntothal was almost exclu- 
sively used as a general anesthetic. 

Charles A. Balm. , 

.Schorstcin, J. Compound fronto- 
orbital fractures. Brit. Jour. Surg., 1944, 
V. 31, Jan., p. 221. 

The author describes eight cases of 
compound fronto-orbital fracture and 
the operative technique he used. In all 
cases the dura had been torn. In some 
cases the frontal sinuses were frac- 
tured, in others the roof of the orbit 
was fractured, and in a third group the 
fracture extended into the ethmoidal 
cells. In six cases in which an early 
and radical wound debridement was 
carried out the results were satisfac- 
tor 3 ^ Two patients who came under 
the author’s care ten days and five 
months respectively after the injury, 
and whose Avounds received only su- 
perficial attention at other hospitals, 
had delaj^ed recovery complicated by 
intracranial sepsis. R. Grunfeld. 

Scobee, R. G., and Griffey, E. W. 
Actinic keratoconjunctivitis. Amef. 
Jour. Ophth., 1944, v. 27, June, pp. 
632-635. (References.) . - 

Slaughter, H., and Alvis, B. Y. 

Pneumo-encephalocele secondary to a 
puncture wound of the lid. Amer. Jour. 
Ophth., 1944, V. 27, June, pp., 617-620. - 

(2 illustrations, references.) 

. Snow, J. S., and Harley,- R. V- 
Dermatitis venenata and keratocon- 
junctivitis caused by the ihanzanillo 
tree. -Arch. Derm, and Syph., 1944, v. 

49, April, p. 236. 

- Eighteen patients with dermatitis 
venenata resulting from contact Avith 
the manzanillo (beach apple) tree,^ 
which is, common along the shores, of 
the Caribbean, wke used as subjects 



for a study of this type of dermatitis. 

The dermatitis resembles that pro- 
duced by other toxic plants, although 
the'briset is rapid. Areas most frequent- 
ly involved were the face, the fore- 
arms, the upper part of the trunk, and 
the genitalia. Four patients presented 
a severe keratoconjunctivitis with 
temporary ' “blindness” produced by 
blepharospasm and by denudation of 
the corneal epithelium. - 
Treatment of dermatitis consisted of 
wet dressings and soothing applica- 
tions. The ocular lesions responded to 
instillation of anesthetics for relief of 
pain, and irrigations with isotonic solu- 
. tion of sodium chloride. Patch tests 
indicated that the sap of the tree was 
the chief irritating substance. - To re- 
move the sap and thus prevent the 
cutaneous reaction, tests showed that 
ether, soap and water, and sea water 
were effective in the order named. 
Recommended effective prophylactic 
measures are; (1) prompt immersion 
in sea water, preferably with eyes 
open ; (2) thorough washing of the 
entire body with soap and water. 

Theodore M. Shapira. 

Stallard, H. B. War surgery of the 
eye. Brit. Jour. Ophth., 1944, v. 28, 
March, pp. 105-135. 

Stallard reviews 102 cases of pene- 
trating wounds of the eye with re- 
tained intraocular foreign body which 
were treated at a general hospital serv- 
ing^ the Eighth Army in its North 
African campaign from November, 
1941, to May, 1943. 

Fortj'-nine of the wounds were from 
battle casualties suffered during direct 
contact with the enemy. Of these, 11 
were battle-casualty accidents due to 
such causes as explosion of booby 
traps, mines, and hidden hand gre- 


A.CTS 

nades ; 17 were civil accident cases, oc- 
curring in men engaged in the repair 
of vehicles, where such implements as 
hammer and chisel were used; 25 were- 
due to stupid accidents such as in- 
expert dismantling of hand grenades, 
fuses, and mines, or tossing hand gre- 
nades in play. 

Of the penetrating wounds, 56 were 
through the cornea, 42 through the 
sclera, 3 through both the cornea and ^ 
sclera, and in 9 cases the site of pene- 
tration was not seen. Prolapse of the 
uveal tract through a penetrating 
wound occurred in 29 cases, traumatic 
cataract in 50, vitreous hemorrhage in ■ 
49, vitreous prolapse in 5, and retinal 
detachment in 2 cases. In this series, 
'58 soldiers had wounds in other 'parts 
of the body. 

The intraocular foreign body w.as 
localized by the ophthalmoscope in 17 , 
Cases. In 7 of these cases the foreign' 
body was extracted by the posterior 
route (through the sclera). The other 
10 foreign bodies, which were non- 
magnetic, were not removed, since they 
showed no evidence of adjacent -in- 
flammation. X!^-ray localization was 
made in 38 cases. A simple method of 
X-ray localization with a silver ring 
stitched to the corneo-scleral junction- 
is described. 

Because of the fact that war-missile 
foreign bodies are so slightly magnetic, 
extraction through a scleral incision is 
the method of choice when the, foreign 
bodies are situated behind the lens.' 
The technique -of removal by the' pos- 
terior route is given in detail, with 
three illustrations. In 73 of the cases 
here reported, removal by the posterior 
route was tried; in 32, the anterior 
route. . ' ' , • 

Vision was improved in 23 cases, in.. 
47 cases there was no improvement in 
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vision but all have kept the injured eye 
to date. Evisceration was done in 7 
and enucleation in 13 eases, 7 because 
of shrinkage and 6 because of the dan- 
ger of symi)athetic ophthalmia. It was 
impossible to assess the value of treat- 
ment with drugs of the sulfonamide 
group. Generally it was not until pa- 
tients had reached the hospital that 
regular sulfonamide thcraj)}- could be 
given. (9 figures, tables.) 

Edna M. Reynolds. 

17 

SYSTEMIC DISEASES AND PARASITES 

Farias, Natalicio dc. The importance 
of nutrition in disturbances of the vis- 
ual apparatus in schoolchildren. Rev. 
Brasilcira de Oft., 1943, v. 2, Dee., 
pp. 95-99. 

The author discusses the importance 
and food value of various articles of 
diet. 

Ferreira, J. A., and Auslregesilo, Jr. 
Syndrome of Claude Bernard Horner. 
Rev. Brasilcira de Oft., 1943, v. 2, Sept., 
pp. 39-40. (See Section 13, Eyeball and 
orbit.) 

Hansel, F. K. Allergy in otolaryn- 
gology and ophthalmology. Laryngo- 
scope, 1942, V. 52, March, p. 242. 

A short review of ocular allergy in- 
dicates satisfactory control of 50 per- 
cent of 30 consecutive cases of allergic 
conjunctivitis by means of desensitiza- 
tion and eliminative measures. Uni- 
lateral allergic cataract may occur in 
50 percent of cases, and in all reported 
by Beetham a long-standing eczema 
was present. Owen C. Dickson. 

Reisner, D. Boeck’s sarcoid and 
systemic sarcoidosis (Besnier-Boeck- 
Schaumann disease). Amer. Review 
Tuberculosis, 1944, v. 49, May, p. 437. 


A study of 35 ca.scs of sarcoidosi.*; 
is ])rcscntcd, dealing mainly with 
clinical observations. The majority of 
(he case’s were in Negroes, confirming 
the observation that in the United 
States the disease occurs with greater 
frequency in N^egrocs than in white 
persons. Sarcoidosis is inherently a 
widespread .systemic afi'cction with 
])rcdiIcction for certain organs or ana- 
tomic systems. The prognosis of sar- 
coidosis depends in a large measure on 
the c.xtent of permanent and irrepa- 
rable functional damage resulting from 
localization of the lesions in special 
organs, particularly the lungs, heart, 
and eyes. 

The eyes and their adnexa are found 
to be implicated in a considerable pro- • 
portion of the cases. In this study 
about one fourth of the group, or nine 
cases, had ocular manifestations. Prac- 
tically every part of the eye or its 
adjacent structures may become in- 
volved in the course of the disease. 

Among the nine cases here reported, 
iridocyclitis was found in five, two 
showed only corneal and conjunctii^al 
changes, and in two enlargement of 
the lacrimal glands was present with- 
out change in the eye itself. Involve- , 
ment is generally bilateral, though in 
occasional cases the lesion may be 
unilateral. The fate of the, lesions 
affecting the eye, especially in the 
uveal tract, is apparently quite vari- 
able. While a number of cases with 
iridocyclitis show complete and ap- 
parently spontaneous healing with res- 
titution to normal, in a good many- 
others permanent damage may cause 
marked functional impairment, not io" 
frequently resulting in blindness. The 
cases in which the lesion appeared to „ 
be, limited to the conjunctiva and cor- 
nea, as well as those with involvement, 
of the lacrimal glands, showed com-. 
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plete regression ' during follow-up ob- 
servation, Theodore M. Shapira. 

Scott, J. G. Ocular syndrome in 
onchocerciasis. Brit. Med. Jour,, 1944, 
April 22, p. 553. 

Onchocerca volvulus, the blinding 
filaria, is endemic in certain parts of 
West Africa and America. In two cases 
of this infestation, reported in detail, 
(1). edema of the upper lid, (2) propto- 
sis, (3) ciliary flush, and (4) edema 
of the optic nerve occurred as unilat- 
eral phenomena. Vision was reduced 
markedly by the neuritis, but returned 
to normal in 30 days in one case, in 60 
day's in the other. Hemorrhages and 
exudate were seen in the fundus, and 
microfilariae could be seen floating in 
the anterior chamber, of the second 
patient. Many microfilariae were found 
. by skin biopsy in each case. 

The syndrome of upper-lid edema, 
proptosis, ciliary flush, and optic-nerve 
edema might also be caused by hemor- 


ground. It is an allergic reaction. Of 
592 children and adolescents with 
phlyctenulosis, 84 percent were Man- 
toux-positive as compared with 15 per- 
cent in a control series of 900 children 
with blepharitis. The author believes 
that phlyctenulosis is essentially the 
manifestation of a tuberculous infec- 
tion plus added debility from malnutri- 
tion, vitamin-A deficiency, intercurrent 
disease, and poor hygiene, which create 
or increase allergy. Similarly, the uveal 
tract may be involved in nonspecific 
allergic reactions manifested as chronic 
inflammation, especially of the iris and 
ciliary body. Somewhat similar,- but 
more rare, are sarcoidosis and Heer- , 
fordt’s syndrome. Charles A. Bahn; 
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HYGIENE, SOCIOLOGY, EDUCATION,. 

AND HISTORY 

Ade, C, H. Ocular problems of war 
workers. Jour, Indiana State Med. 
Assoc., 1944, V. 37, March, p. 96. 


rhage, tumor, infection as from orbital 
cellulitis, or congestion due to venous 
or lymphatic stasis. These conditions 
must be considered in differential diag- 
nosis. The authors think the cause of 
the sjmdrome is not lymphatic stasis, 
but anaphylactic edema caused by 
Onchocerca volvulus. 

Robert N. Shaffer. • 


Employers and employees are con- 
cerned with three major groups of 
problems in industry. In the first group, 
belong visual errors and job classifi- 
cation, including jobs where danger is 
of maximum importance, jobs where 
efficiency is paramount, and jobs where 
neither special ability nor special 
safety measures are required. In some 


Sorsby, Arnold. Tuberculosis and 
the eye. The Practitioner, 1944, v. 152, 
Feb., pp. 79-81. 

Frank tuberculosis of the eye is rela- 
tively rare. The major significance of 
tuberculosis in ophthalmology’’ centers 
around numerous ocular affections for 
which a tuberculous etiology' is as- 
sumed on grounds not always beyond 
critictsm. Of these, phlyxtenulosis is 
the most frequent, 80 per cent of such 
cases having a tuberculous back- 


special jobs color sensitivity is of im- 
portance, and in others accurate depth 
perception (as in the selection of crane 
operators). In the second group be- 
long the infectious diseases of the eye. 
The problem here is prevention of an 
epidemic. In the third group belong 
injuries, chiefly by foreign bodies and 
chemical burns. The industrial physi- 
cian should have enough special train- 
ing to recognize and to differentiate 
potentially^ serious conditions and to 
know which of them need the care of 
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an ophthalmologist. When no physi- 
cian is present tlie’ first-aid worker 
should possess definite criteria as to 
prompt and adequate treatment of 
emergency cases. R. Grunfeld. 

Bane, W. M. The treatment of eye 
diseases by the general practitioner. 
■Tlie Journal-Lancet, 1944, v. 64, March, 

p. //. 

The author gives an exhaustive de- 
scription of modern treatment of e 3 ’C 
diseases including vitamin therapy. 
The article is written primarily for the 
general practitioner but is of interest 
for the ophthalmologist. 

R. Grunfeld. 

Bell, G. H. Visual physiology of the 
cinema. Brit. Med. Jour., 1943, Nov. 27, 
pp. 669-671. 

In 1941 the Society of Motion Pic- 
ture Engineering issued a series of 
recommendations, including the use of 
a 16-mm. projector as standard for edu- 
cational purpose. The Avritcr goes into 
technicalities regarding the sitting- dis- 
tance of the spectator from the film 
either frontally or laterally, and the 
position and brightness of the lights. 
The image projected on a fiat screen 
gives a feeling of depth by variations 
in size of objects and in light intensity 
in perspective and parallax. (Refer- 
ences, 2 figures.) M. Lombardo. 

Burnett, M. C. Study of blind stu- 
dents in schools of social work. Out- 
look for the Blind, 1944, v. 38, April, 
p. 91. 

Brief questionnaires were submitted 
to the 42 schools in the American Asso- 
ciation of Schools of Social Work. At . 
least 19 of these had admitted blind 
students. The total number of blind 
pupils involved was 57. The_questionr ^ 
naire 'was too limited to .permit ac- 


curate conclusions as to sludcnls’ suc- 
cess, which seemed to var}'- with the 
school involved as well as with the per- 
sonalil)' and ability of the individual 
pupil. Most of tlie schools felt tliat the 
blind could function satisfactorily in 
social work. Though most scimbis at- 
tempted to place them in agencies for 
the blind, some students have done well 
in various forms of social work. The 
author thinks students should be given 
the rc.'^ponsibilit^' of managing their 
training and should later be recom- 
mended for positions in accordance 
with their school success, just as are 
seeing pupils. Robert N. Shaffer. 

Campos, Edilberto. Hilario de Gou- 
vea, ophthalmologist. Rev. Brasilcira 
de Oft., 1943, v. 2, Dec., pp. 63-67^ (See 
also next abstract.) 

The Brazilian National Academy of 
Medicine recently celebrated the cen- 
tenary of the birth of de Gouvea, who 
in 1881, in Rio de Janeiro, was the 
first Brazilian professor of ophthal- . 
mology as distinct from general medi- 
cine and surgery. At that time ever^’^ 
Brazilian ophthalmologist had ob- 
tained his training in Europe, there 
being no teaching of ophthalmology in 
Brazil. De Gouvea associated the prac- 
tice of otolaryngology with that of 
ophthalmology. W. H. Crisp. 

Farias, Natalicio de. Professor Hi- 
lario de Gouvea. Rev. Brasileira de 
Oft., 1943, V. 2, Dec., pp. 81-84. (See 
also preceding abstract.) 

At the age of 68 years, de Gouvea 
(born 1823) promoted educational re- 
form in the School of Medicine of 
Rio de Janeiro, where he had become 
Professor of Ophthalmology at the age 
of forty years. He had received- his 
education in' the medical schools of ■ 
Brazil, France, and Germany. During 



jioliUcnl exile in iTrincc. ."i* ;lir ‘'J 
fifty ye.ir?, he .viieciarn'c*! in o'c.h'jtyn' 
golog^y, and at year? n{ he v.a^ 
made Protestor <if this snl'}e>‘t at K’i" 
dc Janeiro. Ililario de f >onvca diSCi! ir> 
1923 of diabeU'?^, after anVjnjtatn'Ti <'* 
the lower litnl) at the thit^h. 

\V. }]. 

Hayc?, S, P- Arithmetic tcachin;^ and 
testing in schools for the blind. Ont- 
look for the mind, 1944, v. April, j*. 
99. 

The author states that s'/rial utility 
rather than mental discijdinc should hr 
the aim in teaching arilhmctiv: to hliiul 
pupils, and lienee that greater stress on 
mental arithmetic i.s indicated rather 
than drills in fractions, hnig cojtirnns 
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white and cul-.ncd irnlncter'-. T.ahlc live 
deals with th.e nunshcr o; snerjhc vi- 
sions in v.diite ami colored gr*'nps. 


for addition, and so on. He sngge.sts 
learning the multiplication table up to 
the sqimrc of 25, and thorough knowl- 
edge of factoring, c.anccUation, and the 
like. In tests of arithmetical prohlcms 
included in the Stanford .Achievement 
ficrics the blind pupils ranked clo.se to 
the curve of the seeing pupils. In arith- 
metical computation, however, mo.si of 
the blind are one to three years below 
normal. This is because the test is 
loaded with calculations which can 
uot be solved mcntalh'. Variou.s meth- 
ods of .stimulating interest in number 
"'Ork and of improving performance 
are given. Tests adapted to the blind 
sre discussed. Robert N. ShafTcr. 


Karpinos, B. D. Visual acuity of s 
ectees and Army inductees. Hums 
Biology, 1944,^ V. 16, Feb., pp. 1-14. 

■ is a tabulated analysis of f 

yisual acuity oi several group? of 1,0 
m ividuals each, taken at random fre 
e examination records of 23,706 sch 
ces and inductees examined at an i 
center. In the white group 
’ . aged 18 to 24 years, 624 had 


Graph< !, 2, and 3 fhal with monric nlar 
and binuruhar specific visions in wiiitc 
.nml colored selectees and imUsctecs in 
the three age groups mentioned. 

Charles .A. Brdin. 

Mann, L, and Archibald, C. A study 
of a selected group of women employed 
on extremely fine work. P.rit. Med. 
Jour., 1944, March IS. p. 3S7. 

Twenty-eight factory workers em- 
ployed in the in.spection of c.xtremcK' 
fine spiral filaments were examined 
with a view to determining the ocular 
and p.sychologic factors involved in 
successful performance of tasks involv- 
ing accurate vision. The main factors 
in order of importance are; (1) binocu- 
lar balance, (2) refraction, (3) psy- 
chologic .stability. The few ocular com- 
plaints in this group came from pcr.snns 
with pborias rather than with high re- 
fractive, errors. The person applying for 
exacting jobs involving continuous use 
of the eyes should be orthophoric on 
the wing test, should have no hyper- 
phoria, and should have well-developed 
stcrcopsis and a corrected visual acuity 
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of 6/6. Failing: this, the subject should 
be monocular for near vision. Though 
certain neurotics can make satisfactory 
adjustment, particularly some anxiety, 
compulsion, and obsession eases, in 
general the safest group are good aver- 
age people not so unduly blessed with 
imagination or intelligence as to make 
them dissatisfied with repetitive fac- 
tory work. Robert N. ShafTer, 

Silva, Linneu. Rational concept of 
the teaching of clinical ophthalmology 
in our medical faculties. Rev. Brasileira 
dc Oft., 1942, V. 1, Dee., pp. 71-81. 

This is an inaugural lecture at the 
Course of Clinical Ophthalmology in 
the Department of Medical Sciences of 
Rio de Janeiro. The author emphasizes 
the well-known facilities of direct ex- 
amination of the eye and its diseases, as 
contrasted with more obscure approach 
to other parts of the body; and deals 
with the significance of this situation 
for general diagnosis, particularly 
vascular and neurologic. He suggests 
that the teaching of ophthalmology to 
undergraduate students ought to deal 
chiefly uhth those aspects of ophthal- 
mology which do not require elaborate 
instrumentation, or which have im- 
portance for general diagnosis, or - 
which require urgent attention in those 
areas where special practitioners are 
not available. A neglected factor in 
medical teaching is the understanding 
of educational methods. Teachers in 
medical schools ought to avoid- exces- 
sively technical presentation of their 
subjects, and should aim at clarity and 
-simplicity. W. H. Crisp. 

Stinchfield-Hawk, Sara. Speech 
training in a nursery school for visual- 
ly handicapped children. Outlook for 
the Blind, 1944, v. 38, Feb., p. 39. ■ 

. Visually handicapped children are 


notably retarded in their early efforts 
at sjJccch because of their inability to 
imitate from visual forms. ?’wo nursery 
schools, one in Los Angeles and the 
other in Boston, are using the noto- 
kincsthetic method of speech training, 
with favorable results as shown by 
j)crsonality development and increase 
in mental development as measured 
by several of the standard menial tests. 

The method consists of association 
of sounds with various toys or objects 
by means of tactile and motor activity. 
This is done as a game. For instance, 
the sounds “b,” "f,” “t," may be learned 
from a toy horse with feet and tail 
and so forth. The age range in the 
training group in Los Angeles is from 
18 months to six -years. 

Owen C. Dickson- 

Strong, Austin. I learned what it 
means to be blind. Saturday Evening 
Post, 1944, April 29, p. 24. 

In an interesting and sympatheti- 
cally written article this noted author 
tells of his e.xpericnces at the Seeing- 
Eye School. For four weeks he Avas 
given the basic training taken by every 
blind student and tried out all the tech- 
niques blindfolded, including a nerve- 
wracking expedition through heavy 
traffic guided by a Seeing-Eye dog. He 
passes on to the reader some under- 
standing of what a' dog musL'mean to 
those in darkness when they find their 
lives can be trusted with perfect’ con- 
fidence to a new pair of Adgilant eyes 
and ears. Robert N. Shaffer. 

Vidal, Joaquim. Some .considerations . 
about ocular hygiene in students. Rev. 
Brasileira de Oft., 1942, v. 1, Dec., pp. 
83-98. 

This reproduces a radio broadcast to 
the public during the first Inter- 
American Congress for Prevention of 
Blindness, and is one of a series of ■ 





such addresses or;:auh:ed hy Use I’ra- 
zilian Scrrciariat of h'.dtsration and 
Health. Particular attention is i,'ivcn to 
hygienic rules as to rcaditig. asui to the 
causes of direct injtiry to the eyes <hir- 
ing school life. W. 11. (. risp. 

Vila Ortiz. The price of nccligcncc 
in industrial traumatology. Arch, do 
Oft. dc Buenos Aires. 19-12, v. 17, Sept., 
p. 595. 

The author emphasize.'^ the impor- 
tance of protective ocular appliances 
in the prevention of indv^strial hazards, 
and discusses the sums actually s.avcd 
hy use of such appliances in large 
plants, particularly in the United 
Stales of .'Xtncrica, He arguc.s th.at the 
hazards %Yould be avoidable in one hun- 
dred percent of the eases if the nsc of 
protective goggles were compttlsory, 
the expense of acquiring them being 
amply repaid by savings in claims and 
indemnities. (Bibliography.) 

Plinto Mental van. 


Wanamakcr, P. Training program 
for teachers of the blind. Outlook for 
the blind, 1944, v. 38, April, p. 97. 

The teachers at the Washington 
State School for the Blind arc required 
to qualify for certification on the same 
^^sis as teachers in other state public 
schools. In addition they must qualify 
‘a specialized techniques such as abil- 
ity to read and write Braille. Special 
certificates arc issued in arts and crafts, 
aiusic, and so on. Those who have been 
teaching over three years arc urged to 
take refresher courses in the summers. 

Robert N. Shaffer. 


atomy, embryology, and 
COMPARATIVE OPHTHALMOLOGY 

Anfinsen, C. B. Distribution of 
p Uiesterase in the bovine retina. 


pmr. Bi'd. riu-nt,. P*'-*-. v. |42. I’Vb.. p. 

2o7. 

'1‘liriS chcmic.-tl stjbstan.cr.'. rjbrr.-jtrtl 
at .'iutojuunic nerve rreling- {Ji.ay act 
a"- mediators of tlie rmrvous irnpuP-c 
i> supported by .a large body of rvi- 
denre. The rvspidity nf e<mdn ti'Ot in 
jKTVc ti>sue .'-rsggcs;^ that if ’hi.'- s-- 'O, 
high eouverVtr.ations of eholiru'ster.a'C 
rrrust he present .at lo-.a^lized p MUl.^ in 
<irder ’<* rcnu've the rnedi-ator, .aertyl- 
eh'ditu*. firoH.- di*.:fib!i{inn of eholin- 
cslcr.'i'-e in the ecrstr.a! nrrvnn.. -v-y.^tern 
has been iletermitmd. 

Rctin.a ideally cont.asns synaptie 
structtrrc.s in rr.a>''>nabiy isol.aied and 
compact form. .Studies of ch'dincster.asc 
.activity «if selcv'tcd layers of bovine 
retina dcrnonstr.atc the pre.'^wace of cotr- 
centration of ehfdine.'itcrase for the 
tnosi part in the .synaptic layer.s as 
contrasted with the nuclear, rod. and 
nerve-fiber layers, .Mthough thi.s locali- 
zation can be demonstrated, other 
factors arc still necessary before ac- 
cepting comjdcicly .synaptic transmis- 
sion in terms of the acctylcholinc- 
chnlincsicrase sy.stcrn. 

Owen C. Dickson. 


.■\nfinscn, C. B. Distribution of di- 
phosphopyridinc nucleotide in the 
bovine retina. Jour. Biol. Chem., 194-1. 
v, 152, Feb., p. 279. 

Dt])hosphopyridinc nucleotide or 
D.P.N. is an essential component of 
oxidative and glycolytic .systems in tis- 
sues, and is found in the retina in 
greater amounts than in other body 
tissues. 

Because of the ease of obtaining rela- 
tively specific tissue layers in the bo- 
vine retina, a study was made to 
localize the site of highest concentra- 
lion of D.P.N. in this structure. 

Results indicate the highest values 
for the synaptic layers. Values for the 
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ncrvc-fibcr layer and the inner nuclear 
layer are omitted because of technical 
difficulties. 

It is well known that D.P.N. is a 
ubiquitous component of protoplasm, 
and in combination with specific en- 
zymes serves to carry out certain de- 
hydrogenations. It is logical to assume 
some correlation between tissue met- 
abolic activitv and concentration of 
D.P.N. 

Since it is known that the formation 
of acetylcholine from pyruvate and 
choline is an oxidative process, the high 
concentration of D.P.N. in the same 
la 3 'crs as cholinesterase suggests that 
this enzyme plays an important part 
in retinal sj’naptic transmission chem- 
istr 3 ^ , Owen C. Dickson. 

Crozier, W. J., and Wolf, E. Flicker 
response contours for the sparrow, and 
the theory of the avian pecten. Jour. 
Gen. Physiology, 1944, v. 27, March, 
p. 315. 

The flicker contour of the house 
sparrow (Passer domesticus) is du- 
plex — rod and cone contour. The pres- 
ence of the pecten brings about 
changes in the “cone” part -of the con- 
tour when the light time in the flash 
cycle is varied. The changes are the 
same as found in the visually simple 
zebra finch, and for man when pro- 
vided with a grid shadow, an “arti- 
ficial pecten.” The rod curve is not in- 
fluenced by the presence of the pecten. 

R. Grunfeld. 

Crozier, W. J., and Wolf, E. Theory 
and measurement of visual mecha- 
nisms. 10. Modifications of the flicker- 
response contour, and the significance 
of the avian pecten. Jour. Gen. Physi- 
ology, 1944, v. 27, March, p. 287. 

When there is projected on the 
retina of man, monocularly, the shadow 


of a grid which divides the visual field 
into several distinct areas, not includ- 
ing the fovea, the ordinar 3 ' properties 
of the flicker-recognition contour as a 
function of light-time fraction become 
markcdl 3 ' disturbed. Upon illumination 
of scj)arated retinal areas summation 
of e.xcitations from these several areas 
occurs, although the total number of 
acting cone-units does not increase. If 
the light-time fraction increases to 0.75 
and on up to 0.90, the slope of the cone 
curve becomes sharpl 3 ' increased and 
there is evidence of an increase in the 
number of acting cone units. The “rod” 
curve remains apparently unaffected 
1 ) 3 ^ the grid shadow. 

The changing form of flicker-recog- 
nition contour as a function of light- 
time fraction, produced in man when 
the illuminated field is divided into 
parts b 3 ^ a shadow pattern, is normally 
found in the Taeniopygia castenotis 
(the zebra finch). The retina of this 
bird has onl 3 ' cones and has a large, 
complex, and darkl 3 ’- pigmented pecten, 
which casts a foliated shadow on the 
retina. The increase of flicker acuity 
due to the pecten shadow is consider- 
able when the dark spaces are brief 
in relation to the light spaces. The 
effect of the avian pecten is probabb’’ 
to increase the sensory influence of 
small moving images. It is of theoretic 
importance that this may be brought 
about by an actual decrease of the total 
effective retinal area illuminated. 

R. Grunfeld. 

Evans, T. H. Nerve branch at su- 
perior orbital fissure connecting sixth 
cranial with component of spheno- 
palatine ganglion. Am er. Jour. Ophth., 
19M, v. 27, June, pp. 645-646. , 

Vidal, F., and Malbran, J. L. The, 
path of the inferior peripheral homo- 
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lateral fibers ixi the cat. Retinal micro- 
lesion. Arch, de Oft. dh Buenos Aires, 
1942, V. 17, Sept., p. 521 ; • 

Under ophthalmoscopic control and 
by means of Vogt's electrolytic needle 
the authors ■ first produced a micro- 
lesion in the retina. The animal was 
killed 13 days later and the specimens 
were studied with the aid of the 
Swank-Davenport and the Coleman 
and Bell stains. The experiments show 
the efficacy of the method employed, 
since the small number of fibers in- 


volved in the retinal microlesion -per- 
mitted more thorough delimitation of 
the degenerated areas throughout the 
tract. They also prove that the inferior 
retinal fibers are situated along the in- 
ferior portion of the optic pathways, 
with- the exception of its last part, 
where the fibers ascend to .reach the 
dorsal geniculate body. Likewise, the 
peripheral temporal fibers of the retina 
run along the lateral aspect of the tract. 
(Photomicrographs, bibliography.) 

. Plinio Montalvan. 


1 



PAN-AMERICAN NOTES 

Kditcd hy Dr. M. Uriuk Troncoso 
500 Wc.'st End Avenue, New York 24 

Communications should reach the Editor hy the twelfth of the month 


Miscei.i-aneous 

Argatliiia. The III ArKcntinian Congress of 
Oplithalmology is scheduled to be held in Cor- 
doba during the second fortnight of October, 
1944. The program is as follows: 

* X. 

Official subjects 

T. Phsltc C5fti/flr surgery, a) Palpebral and cortiunc* 
tivMl autoplastics, hy Prof. I)r. Jorf:c Malhran; h) 
Autoplasty of the lacrimal pathways, hy Dr. Iloracio 
B. Moulic and Jorge Balra; c) Keratoplasties, by Dr, 
Kamdn Castroviejo; d) Reparative surgery of the 
orbit. Operations to improve the socket aher enuclea- 
tion and evisceration. Reconstruction of the cavity 
after enucleation, hy Dr. Carlos S. Darnel. 

II. Ocular tuhercuhsts. A, Gcttrral sectiotu aj His- 
tory — Gcncr.ilitics — Etiology — Pathogeny, hy Dr. Este- 
ban Adroguc; h) Diagnosis (in general), hy Prof, Dr. 
Uodolpho L.iic Weskamp, and Dr. Dante J, Vnda- 
rola; c) Treatment (in general), by Prof. Dr. Juan M. 
Vila Ortiz, and Dr. J. L6pcz Bonilla (son). 

B. Special section, a) Tuberculosis of the lids, lacri- 
mal pathways, conjunctiva, cornea, sclera and orbit, 
by Drs. Baudilio Courtis and Gunther von Grolman; 
b) Tuberculosis of the uveal tract, retina, and optic 
nerve, by Dr. Miguel lhahez Puiggari, Hector R. 
Picoli, and Julio Tcltamanti, 

OrnciAi. SUBJECTS to be presented bv hok- 
ArCENTINIAN, EaTIK-A.MERICAN MESrUERS 

1) Occult ocular tuberculosis and tuberculin therapy, 
by Prof. Carlos Charlin C.; 2) Sulfonamides in oph- 
thalmology, by Prof. Dr. Moacyr E. Alvaro; 3) 
Diseases of the optic nerve (study of ophthalmoscopic 
aspects), by Prof. Dr. Ivo Correa Meyer; 4) Tra- 
choma in Paraguay, by Prof. Dr. Jorge Codas Thomp- 
son; 5) Sporotrichosis in ophthalmology, by Prof. Dr. 
Linneu Silva; 6) Ectopia of the lens, by Prof. Dr. 
Aniecto Solarcs; 7) Pulsating exophthalmos, by Prof. 
Dr. Alberto Vasquez Barriere. 

Brazil In order to give the first lecture of 
the year in the courses of ophthalmology of the 
Escola Paulista de Medicina, Prof. Jorge Mai- 
bran, assistant professor of ophthalmology of 
the Faculdade de Medicina of the University of 
Buenos Aires, came to Sao Paulo in March, at 
the invitation of Prof. Moacyr E. Alvaro. Dr. 
Malhran chose as his subject for this lesson, 
'‘Some therapeutic rules and principles in oph- 
thalmology.*' Professor Malhran, with his as- 
sistant, Dr. Flaminio Vidal, also gave a series 
of lectures on the “Optic pathways.’* 

Uruguay. At the National Medical Congress 
held in Montevideo, March 17th, the following 
papers relating to ophthalmology were pre- 
sented in the section on arterial hypertension: 
Prof. A. Vasquez Barriere, “Acute occlusions 
of the retinal vessels in cardiovascular diseases 
* (presentation of retinographs) “ ; Prof. Moacyr 
E. Alvaro and Dr. Jairo Ramos, “Correlation 


of arterial pressure with the visual function and 
its ophthalmoscopic picture," 

Postpoiicvtait of the Pan-American Con- 
gress of Ophihahnotogy, Due to the prevailing 
difiicuftics in transportation, the executive offi- 
cers of the Pan-American Congress of Oph- 
thalmology, in agreement with the local or- 
ganizing committee in Montevideo, have decided 
to postpone the meeting until November, 1945, 
following the same program already published. 

Society for the Prevention of Blindness in 
2 ^^cxico, This Society celebrated the twenty- 
fifth anniversary of its foundation in Mexico 
with a meeting called, “The scientific week." 
The proceedings of this meeting have just been 
published in a handsome volume containing 25 
papers. The volume is well presented, and il- 
lustrated wdth pliotographs of the cyeground 
and some operations. 

Among the papers presented, we notice one 
from Dr. A, Torres Estrada on the “Pathogeny 
of punctate keratitis in onchocercosis,” and an- 
other by Dr. M. Puig Solanes, “A comparative 
study of diagnostic methods of incipient avita- 
minosis.” Drs, W. H. Hoffman and P. Ramos 
Baez of Havana on “The blindness of leprosy 
can be prevented.” Dr. L. Sanchez Bulncs on 
“Operative correction of spastic and senile en- 
tropion,” and Dr. Manuel Marquez on, “Am- 
blyopias and amaurosis of therapeutic origin.” 

Certain ophthalmologists of the United States 
contributed to the scientific, program of the 
meeting. They were: Dr. William T. Davis, 
Dr. John N. Evans, Dr. Ramon Castroviejo, 
Dr. Arthur J. Bedell, Dr. Daniel B. Kirby, Dr. 
Ray K. Daily, Dr. Martin L Green, and Dr. M. 
Uribe Troncoso. 

There were also papers by Dr, Pacheco 
Luna of Guatemala and Prof. Moacyr A: Al- 
varo from Sao Paulo, Brazil. Dr, Martin I. 
Green, of San Francisco, and Dr. Dayne of 
Dallas, were present at the meetings. 

Societies 

Brazil, The Soctedade de Oftahnologia de 
Minas Geraes has elected the following officers 
to serve during 1944-1945: president, Prof. 
Hilton Rocha; vice-president, Dr, Oswaldo Sil- 
veira; secretary, Dr. Ennio Coscarelli; treas- , 
urer, Dr. Antonio Isidero. 

' The , Sociedade de Oftalmologia de Sao 
Paulo has elected the following officers' for the 
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period 1944^45 : president, Prof. Moacyr E. 
Alvaro; vice-president, Dr Antonio de Al- 
meida; general secretary, Dr. Silvio de Al- 
meida Toledo; secretary, Dr, Arthur Amaral 
Filho; treasurer, Dr. Aureliano Fonseca; and 
‘files, Dr. Paulo Braga Magalhaes. 

The Sociedade de OftaUnologia e Otorriyu)-- 
hringologia do Rio Grande do 5tri'\vill be 
served by the following officers during 1944- 
.46: president, Dr. Luis A. Osorio; vice-presi- 
dent, Dr. H. Lubisco; 1st secretary. Dr. 
Fernando Boges Alves ; 2d secretary, Dr, Saul 
Fontoura; treasurer, Dr. Capt. Alfredo A. P. 
dos Santos; librarian, Dr. 1st Lieut, Antonio 
L, Viana. 

Persoi^als 

Dr. Manoel A. da Silva who is at present 
studying in the United States as a holder of 
a Kellogg Foundation-Pan-American Congress 
of Ophthalrnology Fellowship, read a paper on 
“Ophthalmology in Brazil, at the S2d annual 
meeting of the Chicago Ophthalmological So- 
' ciety, on April 17, 1944. 

Dr. Daniel Silva of Mexico, D.F., older 
member of a Kellogg Foundation-Pan-Ameri- 
can Congress of Ophthalmology Fellowship, 
who is at present studying in the United States, 
read a paper on “Ophthalmology in Mexico’* 
^ the 52d annual meeting of the Chicago 
Ophthalmological Society. 

Dr. Augustin Ferret of Caracas, holder o£ 
Pnundation-Pan-American Fellow- 
ship and at present studying in the United 
otaies, read a paper on “Ophthalmology in 

enezuela” at the 52d annual meeting of the 

^ invitation of Prof. Moacyr 

PaU 9^^* ^^^dilio Courtis and Roberto 
tran Nunez of Buenos Aires, Argentina, 


1061 

came to Sao Paulo to give a series of, lectures 
on Contact lenses. These lectures were well 
.attended by Brazilian oculists who showed 
great interest in the subject. 


Obituary 

Dr. Raphael Silva, a prominent ophthal- 
mologist of Mexico City, died April 16, 1944, 
in the midst of his professional activities. He 
belonged to the generation of older ophthal- 
mologists who created the Mexican Ophthalmo- 
logical Society more than SO years ago. Al- 
though not a founder, he was amongst the 
earliest members of the Society, and all his 
life worked for the development and success 
of the institution. 

He studied in Europe, especially under the 
guidance of Professor Fuchs in Vienna and 
Professor Axenfeld in Freiburg. Later he be- 
came a collaborator of the Klinische Monats- 
blatter fur Augenheilkunde. 

He started the practice of ophthalmology 
by assisting the distinguished Mexican ophthal- 
mic surgeon, Dr. Fernando Lopez, and soon 
became a noted surgeon himself. He was ap- 
pointed to the staff of the Ophthalmic Hospital 
of Nuestra Sehora de la Luz and, later on, 
became director of the Hospital, a place which 
he filled faithfully, and wi|h great ability, until 
his death. 

At the opening of the Escuela de Altos 
Estudios, in 1915, Dr. Silva became professor 
of ophthalmology, a post which he kept for 
several years. 

During 1930-31, he was appointed director of 
the Health Department of Mexico, a position 
which he filled with ability. 

He was recently appointed a member of the 
committee for awarding the Kellogg Founda- 
tion'-Pan-American Congress of Ophthalmol- 
ogy fellowships. He belonged to the Mexican 
Academy of Medicine, to the French Ophthal- 
mological Society, and others. His death is a 
great loss for ophthalmology in Mexico. 
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Deaths 

Mr Edward Bausch, Bausch and Lomb 6pl 
’ ^S^d 89 years. 

dicd'^A^t 1 ^' Kalamazoo, hlichig: 

«-cd Apr, 14, 1944, aged 89 years. 

Mav in "icwl ^ Florida, di 

aged 52 years. 


Dr. Carl Fisher, Los Angeles, California, 
died June 7, 1944, aged 64 years. 

Dr. Lee E. Grant, Detroit, Michigan, died 
May 31, 1944, aged 73 years. 


ivuuoipix iVL, uunaerson, Lake Ps 
Minnesota, died April 2, 1944, aged' 64 ye: 

Dr. Abell D. Hardin, Dallas Texas H 
May 10, 1944, .aged 64 years. * 
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Dr, W. A. ICricgcr, Poiiglikccpsic, New 
York, (lied May 19, 1944, aped 61 years. 

Dr. Daniel J. 0*Lo«ghlin, Kankakee, Illinois, 
died May 8, 1944, agc<i 63 years. 

Dr. Marion H. Powers, Weirton, West Vir- 
ginia. died May 4, 1944, aged 02 years. 

Dr. ]\aul J. Sarlain, Pliiladelphia, Pennsyl- 
vania, died April 9, 1944, aged 82 years. 

Dr. Hannon L. Stanton, Evansville, Indiana, 
died April 23, 1944, aged 50 years. 

Miscku.ankous 

At a recent meeting of the representatives 
of the professional and administrative services 
of the Ofiicc of the Surgeon General plans 
were discussed and progress reports made on 
the medical history of the war. Work on the 
historj' has been in progress since August, 1941, 
under the direction of Col. Albert G. Love of 
the Army Medical Department. Reports made 
at the meeting by ofiiccrs responsible for his- 
torical volumes indicated that marked progress 
is being made in assembling information from 
medical installations in this country and over- 
seas.. 

Editors have been selected for the volumes 
on the medical specialties and the administra- 
tive phases of the medical scrvdcc. In addition 
to the research and editorial work to be done 
in the Office of the Surgeon General, histoncal 
activities will be carried forward by officers 
assigned to headquarters of overseas theaters. 
They will secure first-hand reports of the over- 
all medical services particularly those rendered 
under combat conditions. Officers in overseas 
theaters who have had extensive experience 
with medical and surgical problems peculiar to 
this war are being asked to record their ob- 
servations for the history. 

Societies 

The Southern Medical Association will hold 
its thirty-eighth annual meeting in Saint Louis, 
Monday through Thursday, November 12-16, 
1944, For hotel accommodations address Hotel 
Committee, Southern Medical Association, Dr. 
Joseph C. Peden, chairman, 910 Syndicate 
Trust Building, Saint Louis 1, Missouri. The 
Section on Ophthalmology and Otolaryngology 
has as its chairman, Dr. W. Raymond Mc- 
Kenzie (Baltimore) ; as chairman-elect, Dr. 

J. W. Jervey, Jr. (Greenville, South Carolina) ; 
as vice-chairman, Dr.. George J. Taquino (New 


Orleans) ; as secretary, Dr. Elbyrnc G. Gill 
(Roanoke, Virginia). 

According to a recent announcement the Chi- 
cago Ophthalmologicnl Society is planning a 
memorial in honor of the late Dr. Sanford R. 
GifTord in the form of a lecture on an ophthal- 
mologic subject to be delivered annually before 
the Society. It is hoped that the many friends 
of Dr, Gifford will take this opportunity to 
contribute to this lecture fund in honor of the 
memory of one who made such outstanding 
contributions to ophtlialmology\ Contributions 
may be sent to the secretary of the Chicago 
Ophthalmologicnl Society, Dr. William A. 
Xfann, 30 North Michigan Avenue, Cliicago. 

Tlic American Association of Eye, Ear, 
Nose, and Throat Society Secretaries will meet 
in Chicago during the Academy convention in 
October. Among the important subjects to be 
disctisscd is ‘‘Extension study courses for eye, 
car, nose, and throat societies.” 

The Colorado Ophthalmological Society held 
the first annual Edward Jackson Memorial 
Lecture on June 22, 1944. The guest speaker 
was Dr. A. J. Bedell of Albany, New York. 
The subject of his address was “Ophthal- 
moscopy in the diagnosis of human illness.” 
From his many pictures of the fundus he se- 
lected those to demonstrate the interesting but 
less-common obser\'ations -in certain diseases. 
The lecture will be published in this Journal. 

Personals 

Dr. Delbert K. Judd announces the opening 
of his office at Suite 423, Arcade Building, 
Kankakee, Illinois. His practice is limited to 
eye, ear, nose, and throat; bronchoscopy; and 
plastic surgery. 

Dr. Frederick L. Wicks, Valley City, North 
Dakota, the founder and first secretary of the 
North Dakota Academy of Ophthalmology and 
Otolaryngology has resigned as secretary. Dr. 
Wicks had served for 25 years in that posi- 
tion. 

Drs. Charles A. Hargitt, Edwin C., Place, and 
Michael J. Buonaguro were recently appointed 
assistant clinical professors in the Department 
of Ophthalmology, Long Island College of 
Medicine, Brooklyn. 
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EFFECT OF CHEMOTHERAPEUTIC AGENTS ON CELL DIVISION ' 
' ' AND HEALING OF CORNEAL BURNS AND ABRASIONS 
V . IN THE RAT* 

George K. Smelser, Ph.D., and V. Ozanics, M.S. 

New York 32 


Within recent years the local applica- 
tion of chemotherapeutic agente to the 
eye has becorne of the greatest practical 
valueV® Although the effect of such 
compounds upon various strains of in- 
fecting organisms has been intensively 
investigated, their attendant influence on 
cell division of intact and injured ocular 
cpithelia- has received but little attention. 
The ideal chemotherapeutic agent should 
iiot interfere with the reproduction of 
heal&y epithelial cells nor with the mi- 
gration of these cells over a denuded area 
following an injury. Since sulfonamide 
rugs vary in their action on different 
acterial strains, it seemed plausible that 
similar differences might exist in their 
^ these iundamental activities of 

^Pi elial cells. Should this be true, the 
‘^St toxic, yet effective, compounds 
s ou be chosen for local application to 
“le eye. Studies were therefore initiated 
^ these sulfonamides and 

enici m on the rate of cell division in 
e intact cornea and in regenerating cor- 
ona following thermal bums 

abrasions. 

of corneal wounds in the 


past has usuall}'- been studied by staining 
the cornea with fluorescein and deter- 
mining the time required for the stainable 
area to disappear. This procedure gives 
a summation of the healing processes in 
which both cell migration and cell division 
play a part. In the present study it was 
desired to separate these two factors, 
and the method used was to count the 
cells in mitosis in treated and control eyes 
at a standard time after initiating treat- 
ment or injury. The effect of the 
compounds studied on cell migration fol- 
lowing corneal damage, of secondary 
iniportance in these , experiments, ' was 
estimated by measuring the nvidth of the 
defect in the corneal epithelium which 
remained 12 hours after injury. 

Past work on this subject has been 
largely confined to corneal abrasions in- 
flicted by a variety of methods. The 
epithelium has been removed by a knife 
or trephine,''* ® spatula,® dental drill/® or 
with a dry swab following cocaine instilla- 
tion.^^ Usually in these experiments the 
size of the defect was observed by stain- 
itig with fluorescein. 


Colkge of Ophthalmologj*, 

PniversiS f Columbia 

meeting If fourteenth scientific 

work dcscS ^ Chicago, June 13, 1944. The 

^contract, reeomr. i^oder 


^ contracr rT ”, 

lid by the Committee on 

fific Reseafedf?'; n Office of Scien- 

C'mversify.^ Development and Columbia 


The present studies were conducted 
male, Sherman strain rats 60-100 g 
in , weight. In all cases one eye . v 
treated while the other served as eitl 
an intact control or a control that has be 
operated on. Therefore the effect of ea 
experiment on the mumber ■ of mito 
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figures w.’is expressed ns i)erccn(agc in- 
crease or decrease relative to tlic control 
eye of the same animal. When compari- 
sons were desired of the elTecl of differ- 
ent compounds on cell division, litter-mate 
animals U'crc used. 

Great care was taken to create standard 
hums and abrasions. The latter were in 
the form of a horizontal band 1 mm. in 
width and extending from limbus to 
limbus. This covered approximately one 
third of the corneal area. The abrasions 
were made, with the rat under nctiibutal 
anesthesia, by lightly outlining the abra- 
sion area with a double blacled corneal 
knife and staining with 0.5-pcrcent neu- 
tral fluorescein. The epithelium lying be- 
tween the two marks was gently removed 
udth a small, wedge-shaped, wooden appli- 
cator stick. Very little damage was done 
to the underlying connective tissue, none 
of which was removed. Sections of these 
abrasions showed that the epithelium was 
removed completely. 

The thermal bums were made with a 
Shahan thermophore equipped with a ter- 
minal 1.5 mm. wide, and curved to fit 
the rat's cornea perfectly across its en- 
tire width. The thermophore, heated to 
71°C., was applied for five seconds, pro- 
ducing a burn similar in shape to the 
abrasions described above. The edges of 
the injury, however, were probably not 
so sharply delineated as were those of 
the abrasions, for there must have been 
a peripheral radiation of heat from the 
instrument. 

The sulfonamides were applied as fine 
powders or as 5-percent ointments in a 
lanolin base, and the penicillin in ah 
aqueous solution (pH 6.5-7.0) containing 
500 Oxford units (O.U.) per cubic centi-. 
meter.* The powders were dusted on the 


*The penicillin used was released by Dr. 
C. S. Keefer and obtained through the. kindness 
of Dr. Frank L. Meleney. Na penicillin, Pfizer 
2.92 mg./l,000 O.U.; and Lederle 2.94/1000 
O.U. ; Ca penicillin, Squibb 12.5 mg./l,000 O.U, 


eye evenly over the entire cornea ever)' 
two hours. In the experiment on intact 
corneas four or five applications were 
made. Five applications were made to the 
injured eyes, the first approximately two 
hours after the injury’’, and the last, two 
hours before aulop.sy. The regeneration 
experiments were always conducted for 
12 hours, because it was found that 
cpithclizalion of both burns and abrasions 
was frequently' almost completed within 
that period. 

The mntments were prepared by mix- 
ing three parts anhydrous lanolin witli 
one part of a 20-percent solution of 
sodium salt of the sulfonamide. A control - 
ointment base of petrolatum and one of 
lanolin prepared with an 11-percent sodi- 
um-chloride solution were also used. In 
addition to these, several sulfonamide 
ointments prepared in the pharmacy were 
tested. The ointments and penicillin solu- 
tions were applied hourly in all experi- 
ments. The penicillin-treated animals 
were held for two minutes after each 
application so that they'^ were really sub- 
ject to a corneal bath of the solution for 
two minutes each hour. An effort was 
made to apply an equal amount of powder 
or ointment each time ; however, the total 
amount that was actually’’ effective was 
unknown. After the first treatments a 
residuum of the earlier applications was 
noticeable. 

At autopsy the rats were killed by de- 
capitation, and the eyes and lids fixed, in 
Bouin’s fluid. The control and experi- 
mental eyes, one of which was stained ^ 
in toto with eosin, were embedded together 
in a single block and eight-micra serial 
sections cut. Each section passed verti- 
cally through the upper and lower lids 
and corneas of both eyes. Such sections 
necessarily passed through the band- 
shaped injuries at right angles to their . 
long axes. Fifteen of these paired sections 
taken at regular intervals through all 
parts of the cornea were studied. The 
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slides were labeled in code so that the ures is the same in, the right and left 
treatment was unknown when exmnined' eyes at the same time. Therefore, the 
and the results, therefore, unbiased. Each - number of mitoses in the t\vo eyes of IQ 
difference was subjected to statistical , normal rats were counted. The difference 
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Fig. 1 (Smelser and Ozanics). The effect nf c,,if . 

on mitosis of the intact comeSljuheS”'”’ leases 


was dTetn d (?) that it 

'vas due to random sampling determined * 

these experiments rest upon the as- 

that the number of mitotic fig- 

tlie di’Sr^’cJ exnresspa'" Probabilitj- that 
>0 random samnline a^j Percentage, is due 

is frequently ^actcnt ^ of 

significance,^ a more ^ criterion of 

P<0.0l (les, than onc“ criterion— that is, 

s^niphng^ " ran- 

—v.-at used here. ^ ^ difference) 


nerirt” averaged about 

percent, was entirely insignificant (fig 

I. Experiments on the intact corne. 

sidT penicillin, sulfacetimide 
sulfadia2tne, sulfathiazole, sulfapyrazin^ 

^j^lf^famethazme on cell division in th. 

Schering and*Company°for'^t}f ’ ^®”'^erson am 

of s»If.c«taid. i„ thee 
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intact corneal cpitliciiuin was studied as 
aforo-{,nvcn. Most emphasis was placed 
on llic first 4 drugs. The results arc in- 
corporated in charts which show the 
percentage increase or decrease in mitosis 
caused by these applications. Figure 1 
shows that most of the sulfonamides had 
no deleterious ctTcct on ‘the cell-division 
rate in the intact cornea regardless of 


gave no evidence of either, inhibiting or 
stimulating mitosis; two cases were ob- 
tained which appeared to show opposite 
cfTccts, but they were treated .with differ- 
ent preparations. In both instances in 
wJiich a depression in niitosis was ob- 
tained, treatment had been with the same 
preparation, a sodium salt. However, a 
second group of three animals treated 
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Fig. 2 (Smelscr and Ozanics). The effect of sulfonamides, penicillin, and ointment-base 

materials on 12-hour corneal abrasions. 


whether they were applied as powders or 
ointments. The corneas treated with sulfa- 
thiazole powder consistently contained 
fewer mitotic figures than did the un- 
treated (normal) control eyes. However,- 
this depression was marked in only one 
case and was not observed in the oint- 
ment-treated series. Sulfadiazine also 
differed from the others, but this sulfona- 
mide caused an increase in cell division 
in each cornea to which it was applied. 
This effect was obtained in both the 
ointment and powder series and, while 
not extreme, was consistent. Penicillin 


witli another but similar preparation did 
not show any depression in cell division. 

II. ■ Experiments on abraded, corneas 

An extensive series of experiments was 
conducted on the rate of healing of cor- 
neal abrasions, the results of which are 
not entirely ready for publication.- How- 
ever, it was noted that cell division, with 
some exceptions, did not appear to have 
an important foie in the immediate heal- 
ing-mechanism of abrasions. Following 
abrasions- made as aforedescribed, the in- 
tact cells moved inward over the naked 
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■ ' ^ .u A i tn 18 case of the ointment bases and sulfathia- 

stroma and covered the defect i ^ ^ animals treated with sulfa- 

hours. The normal thickness of the ^ole. AU of toe 

thehum was then restored by cell dmsmn eye than in 

which proceeded at essentially the normal more mitoses m toe mju _ ^ y 


rate. After 36 hours no cases were found 
in which there was an elevated rate of 
cell division. Of H abrasions studied 12 
hours after injury, only 4 showed more 


lilUi c tllA » 

the intact. This was particularly evident 
and significant in the sulfadiazine- and 
penicillin-treated groups. 

A second series of experiments was 
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Fig. 3 (Smelser and Ozanics). The effect- of sulfonamides and penicillin on 
12-hour comeal abrasions. 


mitotic figures than did the uninjured eye 
of tlie same animal (fig. 2) Ointment 
bases (lanolin, petrolatum), sulfathiazole, 
sulfadiazine, sulfacetimide, and Ca and’ 
Na penicillin were applied to such in- 
juries. The ointments and powder ex- 
periments w'ere grouped together and the 
results are shown in figure 2. This series 
was intended to show whether a normal 
rate of cell division occurred in the treated 
eye. The treated abrasions of the right 
e}e were therefore compared with the 
left untreated, intact eyes of the same 
animals. The mitotic activity appeared to 
be increased by treatment except in the 


conducted in which both ey'^es were 
abraded and one (right) was treated with 
the same chemotherapeutic agents as in 
the first series. This series permitted a . ' 
. closer comparison of the effect • of toe 
drug itself. The experiment- rested on the : 
assumption that toe number of mitotic 
figures was equal in the two abraded eyes. 
The results from the untreated control 
animals show that the number of the 
mitotic figures 6f one eye did not vary 
more toan 10 percent from those found 
in the other (fig. 3). Abraded eyes treated 
with sulfathiazole powder had fewer cells 
in division than did untreated eyes: Sulfa-’ 
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cliazinc and siiifacctiniide, liowever, ap- 
peared to increase the number of cell di- 
visions. Ointments conlainins: the sulfon- 
amides had no consistent effect on mito- 
sis, although the variation between treated 
and control eyes was greater than when 
no treatment was given. Penicillin re- 
duced the number of mitotic figures; 


ard burn and the mitotic count compared 
with that in tlic contralateral, untreated, 
intact eye. As in the abrasion c.vpcriments 
epilbclization was completed in 12 to 18 
hours. The width of the abrasion at 12 
hours was less than that of the burns, but 
the original injury was narrower. The re- 
sults of these experiments were plotted as 
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Fig. 4 (Smelser and Ozanics). The effect of sulfonamides, penicillin, and ointment-base 

materials on 12-hour corneal burns. 


however, this was a different preparation 
from that used in the first series. 

III. Experiments on corneal burns 

The healing of thermal burns was 
studied exactly as in the abrasion series. 
The reaction of the cell-division rate was 
quite different here from that which fol- 
lowed corneal abrasions. Nineteen of the 
24 (79 percent) animals we studied from 
12 to 48 hours after inflicting corneal 
bums showed more dividing cells in the 
injured than in the uninjured eye. Such 
burns were treated as in the preceding ex- 
perlrnents for 12 hours following a stand- 


before and are shown in figure 4. Lanolin- 
and petrolatum-ointment bases Irad little 
or no effect on the frequency of mitosis 
in the burned corneas. Excepting for 
sulfathiazole, treatment with the sulfona- 
mides and penicillin did noj: affect the 
number of mitotic figures found in the 
burned corneas (fig. 4). Sulfathiazole 
treatment reduced tlie number of mitotic 
figures to less than normal iri three of the 
four animals studied, whereas the fre- 
quency was above normal in 84 percent 
of the controls. A second series of corneal 
burns was studied in which both eyes 
were burned and one, the right, was 
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epithelium _ as seen in the sections of 
treated and control burns. Each section 
was measured with an ocular microm- 
eter and the values averaged. It is recog- 
'nized that technical artifacts enter into- 
these measurements, which have only 
relative value. It is assumed that such fac- 
tors as shrinkage in the preparation of the 


treated as before. The number of mitotic 
figures found in the right and left eyes of 
untreated corneal burns was very nearly 
equal, none showing a statistically sig- 
nificant difference (fig. 5). Twenty-eight 
animals were treated with sulfonamides 
(powders or ointments) in- this series. 

Nearly all showed more variation between 
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Fig. 5 (Smelser and Ozanics). The effect of sulfonamides and penicillin on 12-hour corneal bums. 


the two eyes tlian was found in the un- 
treated control group. None of the com- 
pounds, however, appeared consistently 
to inhibit cell division. More mitotic fig- 
ures were found in two of the sulfaceti- 
mide-treated eyes than occurred in their 
control burns. 

None of the substances studied ap- 
peared tp inhibit the migration of leuco- 
cytes into tile comeal stroma, which oc- 
curred in all injuries. It appeared to be of 
interest to add to the data on cell division 
some observations on the rapidity with 
which tlie epithelial cells migrated over 
the denuded area. This was determined 
by measuring the width of the gap in the 


sections were common, to both experi- 
mental and "control eyes- An advantage 
was obtained in that the exact edge of the 
growing epithelium could be determined 
and several measurements made of the 
width of the gap, which varied’ from place 
to place. The data represent also the pro- 
portion of healing that has taken .place 12 
hours after injury, not the total time re- 
quired to effect healing. The width of the 
gap in the epithelium of the right eye 
differed only 14 percent from that of the 
left eye in the untreated control bums. 
The results of these experiments are giv- 
en in figure 6. All treatments apparently 
slowed down the epithelial movement to 
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some extent. Ointment bases and solu- 
tions were the least harmful in this re- 
spect. Penicillin and sulfadiazine in- 
hibited cell movement no more than did 
petrolatum, Sulfathiazolc and sulfaccti- 
niide, however, definitely delayed the jni- 
Rration of the epithelium. The powders 
seemed to be more detrimental in this re- 
spect than were the ointments. It will be 
noted that the gap in the sulfacctimide- 


decreasc in the early phases of this proc- 
ess,’*’’ These studies have usually been 
concerned with small abrasions,- The 
present report deals with two types of in- 
juries — abrasions and thermal burns — 
which differ in the effect they have on cell 
division. Tliere was a decrease in the 
number of mitotic figures found immedi- 
ately following (six hours) both bums 
and abrasions; however, their number 



Number of cases 


.Fig. 6 (Smelser and Ozanics). The effect of treatment on the width of the gap jn the 
comeal epithelium 12 hours following a standard thermal burn. 


treated corneas measured 1.4 mm. in the 
sections. This value, although not neces- 
sarily the same as in the living eye, sug- 
gests that very little migration occurred 
and probably represents almost the entire 
'Original burned zone. 

. Discussion 

The role of mitosis in the healing of 
•epithelial wounds has been considered in 
-several investigations. It seems to be ac- 
cepted that small injuries heal by migra- 
tion'^'^® without an increase in mitosis or, 
indeed, the frequency of cell division may 


was greatly increased in the bums so that 
84 percent showed a greater than normal 
nurriber of cell divisions at the 12-hour 
stage, during which the epithelium was 
actively migrating over the denuded area. 
A few eyes in the abrasion series also 
showed this increase. These cases are not 
in line with the conclusion of Friedenwald 
and Buschke^® that mitosis is inhibited 
during the migration period. However, 
their' injuries were very small and the 
experiments were concluded within, seven ; 
hours. 

No explanation suggests itself for the 
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difference in the number of mitotic fig- 
ures found in the healing burns and abra- 
sions. Heat from the cauter>^ may stimu- 
late cell division in the intact epithelium, 
but preliminary experiments along this 
line have not been encouraging. 

■ These experiments suggest that cell mi- 
gration is not dependent upon cell divi- 
sion, for both the bum and abrasion in- 
juries were covered by epithelium in ap- 
proximately the same time, 12 to 18 hours. 
.Indeed these two phases of wound heal- 
ing appear to be quite separate and are 
affected to a different degree by chemical 
agents. Cell migration was much more in- 
hibited by sulfacetimide than by sulfa- 
diazine poAvders, yet there was no evi- 
dence that sulfacetimide powder inhibited 
' cell division. Therefore, in this experi- 
ment, as well as in the untreated injuries, 
the number of mitotic figures bore no di- 
rect relation to the degree or speed with 
which the defects Avere covered. 

It is assumed that the effect of the sev- 
eral sulfonamides and penicillin on mito- 
sis and migration is dependent, in part, 
upon their ability to penetrate the cells of 
the corneal epithelium. It may be, there- ■ 
fore, that the differences in effect de- 
scribed were partly due to this factor 
rather than to specific actions of the 
drugs. However, the materials Avere ap- 
plied in amounts and with a frequency 
■ Avhich should insure a maximum concen- 
tration in the epithelium, and by methods 
such as might be used in practice. The 
question of interpreting the .results in 
terms of solubility or penetration seems 
to be an academic rather than a practical 
one. Undoubtedly a greater concentration 
of the drugs Avas obtained in the injured 
than in the intact corneas. It is also 
possible that a greater" concentration Avas 
obtained by the use of powders .than oint- 
ments.® This is perhaps indicated by some 
< of the data in figures 1, 3, and 5, in which 
I the poAvders appeared to have more effect 
than the ointments. 


3 CORNEAL BURNS 

The fact that the number of mitotic fig- 
ures Avas greater in sulfdiazine-treated 
eyes might be interpreted to indicate slight 
irritation. Therefore, such positive results 
may not be more valuable than those pro- 
duced by sulfacetimide, sulfapyrazine, 
and penicillin, Avhich did not inhibit cell 
di\dsion in the cornea. 

Healing proceeded at tlie most rapid 
rate in' the untreated injuries. This ob- 
servation simply confirms that made by 
many others. Some of tlie data reported, 
here suggest that some of the drugs stimu- 
lated AA’-ound healing, because more 
mitotic figures were found in treated tlian 
in untreated abrasions; this, however, 
did not hasten the migration of cells to 
cover die injured area. 

Reference to figure 6 shoAV'S that some 
of the compounds tested inhibited celt 
migration much more than did others.. 
The present data on bums are in agree- 
ment Avith the obserA'ations of others oru 
the influence of sulfonamides on the heal- 
ing of abrasions. Bellows^^ found that 
epithelization was inhibited by sulfonam- ' 
ides ; however, the number of cases avail- 
able did not permit a demonstration off 
differences between them. Berens® tested: 
one sulfonamide ointment and its base- 
and likcAvise noted a delay in the healing- 
of abrasions. Provided equal therapeutic-, 
effect is obtained, sulfadiazine and peni- 
cillin appear to be more desirable, sincer 
they were found to inhibit cell migration:, 
less than sulfathiazole or sulfacetimide,, 
and ointments Avould seem to be'better- 
than poAvders. When cell migration is not . 
a factor, sulfacetimide joins sulfadiazine- 
and penicillin as compounds that have no^ 
adverse effect on mitosis in the comeab. 
epithelium. ■ _ 

Summary 

1. Extensive corneal abrasions healed: 
Avitfaout a marked increase in the number- 
of mitotic- figures. 

2 . Thermal burns became covered with.t 
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cpilhclium in about the same Iciifftli of 
time as did abrasions (12-18 hours), but 
a great -increase in the number of mitotic 
figures was found during this procedure. 

3. Sulfacetimide, sulfapyrazine, and 
penicillin applied as ointments, powders, 
or solutions had no effect on cell division 
in the intact rat cornea. 

4. Sulfadiazine tended to increase cell 
division and sulfathiazole to depress mito- 
sis in this epithelium. 

5. Sulfonamides and penicillin, in gen- 
eral, had no deleterious effect on cell di- 
vision in abraded corneas, although the 
number of mitoses was low in over half 
of the sulfathiazole-treatcd animals. 


6. Sulfonamides and penicillin did not 
interfere with cell divi.sion in burned 
corneal epithelium, 

7, Sulfathiazole and sulfacctiinide in- 
hibited cell migration following corneal 
burns, whereas sulfadiazine and penicillin 
were but slightly detrimental. 

8. Sulfonamide ointments inhibited cell 
migration slightly less than did powders. 

9, It is realized that these results are 
qualified by the form of administration 
and the relative ability of the compounds 
to penetrate the cornea. 

630 JVest One hundred sixty-eighth 
Street. 
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Discussion 


Dr; Alan C. Woods (Baltimore) : Has 
Dr. Smelser any data on the effect of any 
other ointments, such as Aquaphor, and 
also for burns such as alkali burns or acid 
burns ? 


Dr. Smelser : We have been studying 
the effect of acid and alkali burns, but ^ 
results are not complete. We have stu le 
Aquaphor and found it to be not so an 
as lanolin. ' ' 
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Dr. Woods : Do you think they wUl run 
along the same general lines as thermal 
burns? 

Dr; Smelser: I suspect they are ^fe^^' 
much like thermal ' burns. I ^vas very 
much surprised to find that thermal burns 
have this definite reaction of increased 
. cell division. 

Dr. Woods ; Do you think you are go- 
'ing to find any difference between tlie 
progress of alkali bums and the non- 
progressive acid burns? 

Dr. Smelseu: I suspect so, but our 
number of cases is very limited. I really do 
not know enough about it to discuss it. 

Dr. Woods: You found just exactly tbe 
same migration of epithelium cells as Dr, 
Friedemvald found? 

Dr. S^.ielser: Dr. Friedemvald has 
studied a different injurjc He studied a 
prick with a needle which causes a cir- 
cumscribed, almost circular injuiy of 
about 30 microns in diameter, if I remem- 
ber correctly, whereas these were ver}' 
wide. linear abrasions which covered al- 
most one third of the cornea. 

Dr. Woods : Have you gotten far 
enough along on your bland ointments to 
offer any opinion on either the lanolin 
or the Aquaphor? 

Dr. Smelser : I like lanolin very much. 
Aquaphor did cause some irritation in the 
rat's eye, but rodents are more sensitive 
than man. It might be, therefore, that 
Aquaphor would be satisfactory in man. 

Dr. Woods : Have you tried any of tlie 
wetting agents? 

Dr. Smelser : We have made some ex- 
periments, but we have not counted the 
mitotic figures. 

Dr. Woods: Was this penicillin your 
own preparation? 

Dr. Smelser:. No, one was Lederle, 
one was Squibbs, and one was Pfizer. I 


deliberately chose different compounds 
because those compounds are available 
generally and I wanted to use separate 
preparations. 

Dr. Woods: Which was the less irri- 
tating? 

Dr. S.melser: One sodium penicillin 
was irritating. The calcium salt was ex- 
cellent, and apparently it was the least 
pure. 

Dr. Au.ex: Docs bandaging the eye 
retard the healing or otherwise change it? 

Dr. Smelser : We have not bandaged 
the eyes of any of these animals. It is a 
very difficult thing to bandage the eyes of 
any of the laboratory animals because of 
a good deal of struggling, and I think that 
the results that we might get would dif- 
fer definitely from those obtained clinical- 
ly. We closed the eyes of some of the 
animals and held others open without 
observing any effect on the intact epitheli- 
um, but there is a good deal of pain in- 
volved because of their attempts to open 
the lids, so I discarded that procedure. 

Dr. Cla.ep : Do these mitotic cells or 
tissue cells pour out lipoid and cholesterol 
esters that interfere with healing? 

Da. Smelser: I don’t know. 

Dr. Dimitry : Are there any chemical 
changes in these tissues that account for 
the inhibited healing proces.s ? 

Dr. Smelser: I don’t believe so. Do 
you mean that the injur}'- itself caused the 
release of substances? 

Dr. Dimitry : In other, words, any scar 
which filled with chemicals? 

Dr. Smelser ; In our cases there was 
not much scarring. Unless the operation 
is done badly we do not get any effect in 
the stroma. In all instances there was 
rapid healing, by which I mean the speed 
with which epithelium covered the gap. 
That is fastest if you leave it alone. 



BACKFLOW PHENOMENA IN AQUEOUS VEINS OF NORMAL 
AND OF GLAUCOMATOUS EYES 

K. W. Ascii nR, 

Cmcimati, Ohio 


I. Previous observations on aqueous 

VEINS OF NORMAL AND OF 
GLAUCOMATOUS EYICS 

The canal of Sclilcmm and the scleral 
venous meslnvork form an anatomic unit 
tliat is charged with the elimination of tlie 
intraocular fluid. The fluid leaving tlic 
canal is brought, by intrasclcral connec- 
tions, into the anterior ciliary veins. A 
small amount of blood that enters the 
canal via its afferent arterioles’ is a nor- 
mal constituent of the contents of the 
canal and therefore of its outlets. Only a 
few outlets of the canal reach directly the 
surface of the sclera; before doing so, 
most of them join relatively large veins. 
Thus, their contents may become mixed 
witli blood to a degree entirely concealing 
the presence of clear fluid. 

In previous publications, biomicro- 
scopically visible vessels have been de- 
scribed which contain a colorless -fluid or 
diluted blood, and join conjunctival or 
episcleral veins. They are intercalated, via 
Schlemm’s canal, between intraocular 
fluid on one side, and the venous system 
on the other. Anatomically, they are con- 
nected with, or a part of, the intrasclcral 
and episcleral venous meshwork. I sug- 
gested that these vessel be called aqueous 
veins- (fig. 1). 

A few years ago, Friedenwald stated 
that the question as to the continuity of 
flow from the human eye was still to be 
answered.® The facts found by observa- 
tion of the aqueous veins proved that this 

* From the Department of Ophthalmology, _ 
College of Medicine, University of Cincinnati, 
Dr. H. Reid, director. Read at the fourteenfli 
scientific meeting of the Association for Re- 
search in Ophthalmology, at Chicago, June 13, 
1944. 


flow must be a continuous one. 

The occurrence of the aqueous veins, 
tlieir appearance, and their reaction to 
mechanical, physiologic, and pharmacolo- 
gic factors have been described.-*®’® Par- 
ticular attention was directed to tlie strati- 
fication present in aqueous veins as well 
as in their recipient vesseLs. It is due to 
the simultaneous presence in one vessel of 
two or more strata differing in color^ — 
that is in red-cell content — and, most cer- 
tainly, also in chemical composition.® 
Compression, exerted by means of a 
minute cotton applicator on the recipient 
vessel near its junction with an aqueous 
vein, produces cither one of the follow- 
ing characteristic aspects: the blocked 
vessel section including tlie colorless 
aqueous vein becomes filled with red blood 
cells ; or tlie blocked vessel section be- 
comes clearer than it was before the com- 
pression started, even quite colorless. If 
so, this part of the vessel resembles a 
transparent glass rod surrounded by semi- 
transparent porcelainlike scleral . tissue. 
Therefore, the effect has been called glass- 
rod phenomenon while the -opposite as- 
pect, the entrance of red blood cells into 
a previousl}'- clear vessel, is referred to as 
negative glass-rod phenomenon or blood- 
backflow phenomenon. In the second case, 
the aqueous phase is repelled toward, and , 
sometimes even as , far as into, the canal 
of Schlemm®* which, at this instant, prob- 
ably becomes filled with more than the 
usually present amount of blood. 

The direction in which, after com- 
pression of a recipient vessel, red blood 
cells or clear fluid, respectively, leave or 
enter an aqueous- vein depends on the 
anastomotic pathways .available and on 
the relative pressure potentials in each of 
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As soon as the free flow in a 
vessel section is blocked the source run- 
ning under higher pressure will get pri- 
ority. Fluid entering the meshwdrk from 
the other source tha.t runs , under lower 
pressure will be repelled until a new 
equilibrium has been established.®^ 
Intraocular-pressure values have been 
found equally distributed over the eyes 
with a positive glass-rod phenomenon 
and those ■ showing the blood-backflow 
phenomenon.®^ This rule, however, does 
not apply to eyes affected' bj'^ glaucoma, 
especially primar}’^ compensated glau- 
coraa.'^S In these cases, the positive glass- 
rod phenomenon is an extreme rarity; 
more correctly, it never has been observed 
except in eyes the pressure of which was 
• controlled by either miotics or s,urger)% 
In a previous publication^ the nonappear- 
ance of the glass-rod phenomenon in eyes 
with primary compensated glaucoma was 
tentatively explained ; this preliminary at- 
tempt is far from being complete and 
called for further observations. 

Besides, the phenomena observed in 
aqueous veins were to be contrasted with 
other facts characteristic for glaucoma- 
tous eyes, especially with gonioscopic 
findings.®’ 

II. Recent observations on aqueous 
VEINS of glaucomatous EYES 

1. Glass-rod phenomenon and glaucoma. 
Nineteen patients suffering from primar}' 
compensated glaucoma were found to 
have aqueous veins. Seven of them had 
unilateral, and 12 bilateral glaucoma. 

In this group, the glass-rod phenome- 
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metrically located aqueous veins in the 
glaucomatous eyes showed negative glass- 
rod phenomena. One of the seven pa- 
tients with unilateral glaucoma reacted 
somewhat differently to the fundamental 
compression test, and his reaction was as 
follows ; 

R. W,, a white man, aged 40 years, had 
corrected vision of 20/20 in the right eye 
with a +8.00D, sph.=0= +1.25D. cyl. ax. 
15°. In the left eye corrected vision was 
20/20 with a +7.50D. sph. =0= +1.50D. 
cyl. ax. 170°. The visual fields were nor- 
mal. The anterior chambers were shal- 
low; the discs normal. Intraocular pres- 
sure was; R.E. 1/6, L.E. I/l (Schi;5tz). 
An aqueous vein was visible in each eye, . 
. originating at symmetric positions in the 
nasal limbus, and, in each, the glass-rod 
phenomenon proved to be negative. There 
was, however, a difference between the 
right and the left aqueous vein in that the 
right aqueous vein, on repeated examina- 
tions, showed a lower content of red blood 
cells than did the left aqueous vein. When, 
•under mild pilocarpine treatment, the in- 
traocular pressure of the left eye became 
normal, the difference in the red-cell con- 
tent still persisted. 

2. Influence of miotics on the glass-rod 
phenomenon- of glaucomatous eyes. As 
described in a previous paper,®* instilla- 
tion of miotics may produce a positive 
glass-rod phenomenon in an aqueous vein, 
that, before instillation, showed a nega- 
tive glass-rod phenomenon. 


non was negative in all glaucomatous eyes. 
Six patients with unilateral glaucoma' 
showed positive glass-rod phenomena in 
' their no rmal eyes, whereas the sym- 

♦P.37. 

^ F- 36, fig. 3. 
tP. 1197. 

5 P. 1312. 


xnis experience was confirmed in som 
of the glaucomatous eyes ; it occurrei 
however, only in those which, after ac 
ministration of ' miotics, showed a definil 
decrease of the intraocular pressure. Ai 
ter treatment, eight patients showed 
positive glass-rod phenomenon in aqueot 


* P. 1193. 
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veins that had a negative glass-rod jdie- 
nonienon before treatment. 

3. lu/luoicc of surgery ou the glass- rod 
phcnomoion in primary compensated 
glaucoma. In two eyes with compen.sated 
glaucoma that did not respond to admin- 
istration of miotics the glass-rod phe- 
nomenon changed from a negative result 
to a positive one after successful surgery. 
One of these eases may be described. 

C S., a while woman, aged 55 years, 
had corrected vision in the right eye of 
20/200 with a +3.00D. sph. The nasal 
lower quadrant of the visual field was 
missing, the defect including both the 
iwint of fixation and the blind spot. In 
the left eye vision was 20/20 with a 
-f2.00D. sph. =0= -bO.SOD. cyl. ax. 180°. 
The visual field was markedly contracted. 
The blind spot was enlarged but did not 
merge with the peripheral defect. Both 
anterior chambers were shallow. Both 
optic discs were completely excavated, 
and a narrow halo surrounded each of 
them. Intraocular pressure in both eyes 
was II/l (Schij^tz). Under pilocarpine 
administration, the pressure went down to 
1/7 in the right eye and to I/l in the left 
.-eye. On July 15, 1943, a cyclodialysis was 
performed in the upper temporal quad- 
rant of the left eye. Intraocular pressure 
went down and remained 1/8 for 10 
consecutive months after this operation. 
Six months after the cyclodialysis, the 
eye that had been operated on showed two ’ 
aqueous veins, both originating from a 
scleral emissarium at the 3-o’cIock and 
at the 9-o’clock positions, respectively; 
in both these aqueous veins, a positive 
glass-rod phenomenon could be elicited. 
The right eye continued to show no aque- 
ous vein ; it may be mentioned that, during 
a preoperative observation period of 10 
months, both eyes had been found to have 
no aqueous veins. 

.4. Influence of surgery on aqueous veins 


of eyes -with decompensated glaucoma. 
.Analogous observations were made in 
eyes with decompensated glaucoma after 
succc.ssful surgery. Three to six months 
after the return of the intraocular pres- 
sure to normal values, aqueous veins 
could be observed in some of the eyes 
which had not presented any at the time 
when the jiatients were admitted present- 
ing congestive glaucoma. Some of these 
aqueous veins even showed positive glass- 
rod phenomena. In congested oyes, aque- 
ous veins were never found.** It takes 
months before an aqueous vein can be 
traced in an eye operated upon for de- 
compcn.'iatcd glaucoma. Long before that, 
the e3'c maj^ appear clinically quiet; even 
with the aid of the corneal micro.scope, 
it may fail to show any congestion; from 
that stage, it still takes weeks if not 
months before an aqueous vein can be 
obseiwcd. 

5. Early signs of decompensation in 
aqueous veins. In some cases, the aqueous 
veins may show changes paralleling the 
course of the glaucoma. Filling of a 
formerl}’’ clear aqueous vein witli more 
red cells may coincide with, or even an- 
nounce, an increase of intraocular pres- 
sure. 

J. D. J., a white man, aged 63 years, 
with shallow anterior chambers, deep cup- 
ping of both discs, combined myopic as- 
tigmatism in both eyes, and tonometer 
reading 1/3 in the right and 1/2 in the ' 
left eye, showed no aqueous veins. Under 
pilocarpine administration, the intraocular 
pressure went down to 1/5 in both eyes, 
and the intraocular pressure remained 
at this level for 24 hours after the admin- 
istration of the miotic in repeated exam- 
inations. At this time, in the right eye an 
aqueous vein with a negative glass-rod 
phenomenon was detected. Surprising^’, 
two months later, -the aqueous vein could 

*P. 1312. ‘ ' ■ " 
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not be recognized. The intraocular pres- 
sure was 1/3, despite pilocarpine instilla- 
tion. In the left eye, the tonometer reading 
was even 1/1 . Internal hyoscyamine ad- 
ministration was found to be the cause of 
this increase of the intraocular pressure. 
After discontinuance of this drug, the 
tonometer readings returned to normal 
values. The aqueous vein, invisible dur- 
ing the period of increased intraocular 
pressure, became visible again. During 
the period of increased intraocular pres- 
sure no sign of congestion or decompen- 
sation was found; the disappearance of 
the aqueous vein was the only objective 
change accompanying the higher tonom- 
eter readings. 

III. Further observations oh biomi- 

CROSCOPICALLY VISIBLE BACKFLOW PHE- 
. NOMENA IN EYES WITH NORMAL INTRA- 
OCULAR PRESSURE 

Considering the fact that the positive 
glass-rod phenomenon does not occur in 
eyes with compensated.primary glaucoma, 
further examination of eyes with normal 
intraocular pressure seeiried to be indi- 
cated, The first question to decide was, 
whether the positive or negative result 
of (he compression test, the glass-rod 
. phenomenon, and the blood-backflow phe- 
nomenon, respectively, were regular and 
immutable qualities of the individual eyes, 
or not. Furthermore, it seemed to be 
imperative to investigate whether certain 
types of eyes with normal intraocular 
pressure showed a predilection for the 
positive or for the negative glass-rod 
phenomenon. 

1. Coiistancy of the glass-rod phenome- 
non. One hundred and seven eyes show- 
ing normal intraocular pressure and aque- 
ous veins were reexamined at intervals 
larjing from 1 to 30 months. Forty-six 
ot these eyes showed at least one aqueous 

vein with a positive glass-rod phenome- 
non. 


On reexamination, which, in most in- 
stances, was somewhat frequent, all these 
aqueous veins showed the same type of 
compression phenomenon not only as to 
whether expulsion or retrograde influx 
of blood took place but also in the details 
of the progress. Thus, when at first ex- 
amination the glass-rod -phenomenon was 
very vigorous and rapid or rather slow, 
it proved to be the same after weeks and 
months. If the clear phase spread out 
into numerous surrounding channels at 
first observation,®* the same was obsen'^ed 
at later examinations. 

If a blood-aqueous borderline appeared 
that showed oscillations synchronous with 
the pulse beat,®^ the same was seen when 
the eye was reexamined vveeks or months 
later. If the glass-rod phenomenon was 
of the weak or indecisive type at first 
inspection, it was neither stronger nor 
weaker on later observations. Exceptions 
to the law of constancy of the glass- 
rod phenomenon were obsen^ed only in 
pathologic eyes, as discussed in this paper. 

2. Glass-rod phenomenon ajid age. 
Thirty-two persons showing one aqueous 
vein each, or more than one aqueous vein, 
all of them with the same type of glass- 
rod phenomenon, were classified accord- 
ing to age. None of them was younger 
than 20 nor older than 70 years. 

TABLE 1 


Among 32 persons with aqueous veins, the glass- 
rod phenomenon was: 

Positive . Negative - 
In eyes of 12 persons 20 persons 

Average age 44.6 years 41*5 years 
Younger than 

40 years ,5 persons 9 persons 

Older than 40 

7 persons 11 persons 


3. Glass-rod phenomenon and refrac- 
tion. Fifty eyes with aqueous -veins were 

P, 1196, fig. 10. 
tP, 1202, figs. 14. 15. 
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recorded as fo the glass-rod phenomenon 
and to the refraction of the eye. Only 
c)'cs with a refraction of more than one 
diopter of myopia or of hypennetropia, 
at least in one meridian, were included 
in this group. Eyes with mixed astigma- 
tism were not included. The refraction 
was measured in homatropinc mydriasis 
in all patients younger than 45 years. 
Intraocular-pressure readings were taken 
'before the mydriatic was instilled. The 
table includes only eyes that showed a 
Schi^tz tonometer reading of 1/5, maxi- 
mally, 

TABLE 2 

/\monK 50 eyes with aqueous veins, tlie ^lass-rod 
phenomenon was: 

Positive Negative 


Refraction (eyes) (eyes) 

'20 20 

Hypennetropia and hyper- 
metropic astigmatism 10 23 

Myopia or myopic astig- 
matism 10 7 


4. Glass-rod phenomenon and site of 
aqueous vein. Here, only eyes were con- 
sidered that showed aqueous veins with 
an origin situated definitely in the nasal 
or in the temporal limbus, respectively; 
aqueous veins originating between the 
2- and 4-o’clock positions and between 
tlie 8- and 10-o’clock positions were listed. 

TABLE 3 

Among 44 eyes showing one aqueous vein each, 
the glass-rod phenomenon was; 

Positive Negative 

Total number of eyes 19 25 

Number of eyes with nasal 

aqueous veins 7 18 

Number of eyes with tem- 
poral aqueous veins 12 7 


Comment and Conclusions 

1. Disctissimi of the result's of the pres- 
ent study. The ^'fundamental compression 
test^'^* on aqueous veins of glaucomatous 
eyes always resulted in the negative glass- 

* Pp. 36-37. 


rod phenomenon; (hat is, backflow of 
blood in the direction toward the canal of 
Schlcmm, This is the rule for eyes af- 
fected with primary compcn.satcd glauco- 
ma as long as the intraocular pressure has 
not been controlled by cither miotics or 
surgery. 

In patients with unilateral glaucoma, 
(he eye with normal pressure may show 
the positive glass-rod phenomenon; that 
is, expulsion of blood from the blocked 
vessel section during compression of the 
recipient vessel. 

In one patient with unilateral glaucoma, 
the eye with normal intraocular pressure 
did not show a positive glass-rod phe- 
nomenon ; only a more vigorous output 
of clear fluid through the aqueous vein 
was visible as compared to the S 3 TOmetri- 
cally located aqueous vein of the glauco- 
matous eye. 

Administration of miotics to eyes with 
primar}' compensated glaucoma may fa- 
cilitate the positive glass-rod phenome- 
non. This, however, occurred only when 
the intraocular pressure had been reduced 
to normal values. 

After surgery, the return to normal 
intraocular-pressure readings is not the 
only condition for the appearance of 
the positive glass-rod phenomenon. It ap- 
peared only after the eye had become 
quiet and all signs of reaction to surgery 
had disappeared. 

Analogous observations were made in 
eyes' with, decompensated glaucoma of 
different types after successful surgery. 
Here, too, it took weeks or even months 
before an aqueous vein and a positive ■ 
glass-rod phenorhenon could be observed. 

, Increase in intraocular pressure was 
sometimes announced by the filling with 
more red cells of a previously clear 
aqueous vein. With the return of the 
intraocular pressure to normal, the clear 
aqueous vein may reappear. - 

The glass-rod phenomenon when ob- 
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served in an eye with normahintraocular 
pressure showed a definite constancy over- 
periods of many months. In 107 normal 
eyes, the glass-rod phenomenon was fol- 
lowed for periods up to 30 months, and 
on repeated reexamination, in any particu- 
lar aqueous vein the same type of com-, 
pression phenomenon was found which 
previously had been obser\’'ed. Thus, the 
glass-rod phenomenon is not the expres- 
sion, of incidental conditions but it is a 
constant and persistent result of ana- 
tomic and physiologic facts. It is the ex- 
pression of. a constantly present pressure 
difference existing between two fluids, 
one of them being blood, and the other 
. aqueous humor.^* The glass-rod phe- 
nomenon may seem to fluctuate when in-' 
fluenced by physiologic, experimental, or 
pharmacologic factors^’® but finalty it 
does return to its original appearance 
as required by the preformed anatomic 
and hydrodynamic conditions. 

The fact that the positive glass-rod 
phenomenon never occurred in eyes with 
compensated primary glaucoma, sug- 
gested the classification, of 107 normal 
eyes, presenting aqueous veins with either 
positive or negative glass-rod phenome- 
non, as to both age of the patients and 
refraction of the particular eyes.- 
The age of the patient, so important 
an etiologic factor in primary glaucoma, 
influences the appearance of the back- 
flow phenomenon into the canal, according 
to Bangerter and Goldmann.® These 
authors have stated, that in the eyes of 
young persons the canal fills with bipod 
more easily than in those of older indi- 
viduals. One should expect,' therefore, 
that in younger persons the negative 
glass-rod phenomenon might be more 
often encountered than the positive one. 

In a group of 32 persons, the' average 
age of those showing the negative glass- 

*P.37. 


rod'phenomenon was 41.5 years while the 
age average of those with the positive 
glass-rod phenomenon was 44.6 y^ears. 
This difference is not striking but it 
agrees with the gonioscopic statement 
that, in younger persons, the influx of 
blood into the canal occurs more easily 
than in older individuals. It would be 
interesting to verify this relation in a 
larger group of patients. 

On the other hand, this finding is not 
in accordance with the relation bebveen 
glaucoma and glass-rod phenomenon. 
Should the age of the patient have a 
bearing on. both, there should be a higher 
occurrence of negative glass-rod phenome- .■ 
na in persons of high middle age -and in 
- senile persons to parallel the predisposing 
role of these age groups in glaucoma. 
Further considerations may explain this 
discordance (p. 1085, this paper). , 

Among 50 eyes recorded as to refrac- 
tion and glass-rod phenomenon, a tend- 
ency toward the positive glass-rod phe- . 
nomenon was prevalent in myopic eyes 
whereas the hypermetropic eyes revealed 
a tendency toward the negative glass-rod 
phenomenon. 

This predilection of hypermetropic eyes 
for the negative glass-rod phenome- 
non is significant with regard to the 
frequency of glaucoma in hypermetropic 
eyes'. Anatomic differences between my- 
opic and hypermetropic eyes have been 
known for a long timed®’ The 

higher frequency of glaucoma in hyper- . 
metropic eyes has been explained by these 
anatomic factors; here, the supposedly, 
greater thickness of the sclera in hyper- 
metropic eyes^® should be mentioned as 
a factor possibly accounting for the tend- 
ency toward the negative glass-rod phe- 
nomenon in hypermetropic eyes. 

An unexpected regularity, or at- least 
a tendency toward such, was encoimtered 
in the aqueous ' veins when they were 
classified according to their ori^n. T 
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made this classification to confirm my 
tentative supposition tliat tlicrc would he 
no dilTcrcncc in the result of the com- 
pression test whether the origin of an 
aqueous vein were situated in the nasal 
or in the temporal limbus. The table 
proved, however, tliat there seems to be 
a predilection for the negative glass-rod 
phenomenon in veins originating in the 
nasal limbus, whereas the positive glass- 
rod phenomenon was more often en- 
countered in the veins originating in the 
temporal limbus. 

Again, the number of eyes in this table 
is but small ; since this table was com- 
piled, however, similar differences were 
found even in aqueous veins originating 
in the temporal and nasal limbus of the 
same individual eye: in these veins, often 
the nasal vein showed a negative, and 
the temporal vein a positive glass-rod 
phenomenon. This, however, is a rule with 
exceptions. 

What may be the cause of this predilec- 
tion for the expulsion of red cells from 
temporally situated aqueous veins, under 
the compression test, and for the expul- 
sion of the clear fluid from tliosc origi- 
nating in the nasal limbus? Tlie eyeball 
is not at all an organ of strictly sym- 
metrical construction. In both the scleral 
meshwork and the vortex veins there are 
differences between the nasal and the 
temporal half of the eye. Fuchs^^ stated 
that the design of tlie vortex veins is not 
symmetrical: In 31 emmetropic, 20 my- 
opic, and 4 hypermetropic eyes, the tem- 
poral upper vortex vein approached the 
vertical meridian more than did the cor- 
responding nasal vortex vein. In 31 em- 
metropic eyes, the intrascleral course of 
the upper temporal vortex vein measured 
4.6 mm., as an average, whereas the cor- 
responding figure for the upper nasal 
vortex vein was only 3.3 mm. It is ques- 
tionable whether differences like those 
just mentioned may exert any influence 


on the result of the glass-rod phenome- 
non. They certainly demonstrate the 
a.symmetrical architecture of the venous 
drainage from the choroid. 

.More significant in the study of the 
compression test in nasally and in tempo- 
rally situated aqueous veins are the fig- 
ures published by Dvorak-Theobald. .She 
counted'^’'' among 29 channels connecting 
the canal of Schlcmm with the deep 
plexus, 12 on the nasal and 17 on the 
temporal side. This fact docs not in itself 
exj^lain the different result of the com- 
pression test in nasal and in temporal 
aciucous veins, it only stresses the asym- 
metrical construction of the temporal and 
nasal half of the vascular substrata for 
the flow of intraocular fluid. Such difler- 
enccs, found in one eye, do not prove the 
presence of similar differences in other 
eyes, but they do suggest the possible 
presence of them. 

2. Blood backflow iotuard, or into, ihc 
canal of Scldcmni observed during goni- 
oscopy. Schlemm’s canal and its outlets 
together foian a biologic unit, the drainage 
system of the aqueous humor. While 
Schlemm’s canal is accessible to intravital 
examination by means of gonioscopy, the 
outlets of the canal themselves are 
not visible intravitally ; only ascending 
branches connecting them with- the epi- 
scleral meshwork may become accessible 
to biomicroscopic examination.-’^ Thus, 
biomicroscopy and gonioscopj’’ comple- 
ment each other to further our knowl- 
edge of the admirable exhaust system con- 
sisting of the canal and its outlets. 

The advantage of biomicroscopy .con- 
sists in the possibility of inspecting the 
aqueous' veins without the foregoing in- 
stillation of drugs that may change their 
appearance ; recently, anestlietics were 
not regularly used before eliciting the 
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glass-rod phenomenon. Illumination of - 
■the eye, of course, may change the blood. . 
content of an aqueous vein, as well as 
do lid movements,' heart action, accommo- 
dation.f * these changes, however, are re- 
versible and do not interfere with the 
natural situation prevalent in the region 
under observation. 

The main disadvantage of the bio- 
microscopic access is the fact that, in 
many eyes, no aqueous veins are visible. 
■This fact has been explained extensive- 
ly.®^ While the reaction to the compression 
of the recipient vessel can be observed 
in less than one half of all quiet eyes, the 
findings obtained are comparable with 
gonioscopic findings, and valid conclu- 
sions may be dranm from the comparison 
of the two opposite viewpoints. 

The advantage of gonioscopy is that 
the canal is accessible as a whole ; its main 
disadvantage is that the contents of the 
canal may be unpredictably modified by 
the preparations for gonioscopy. As easilj'^ 

- as instillation of anesthetics changes the 
aspect of an aqueous vein®t it may also 
change the normal contents of the canal. 
The influence of the contact lens is in 
discussion,®' and will not be de- 
bated here. Entrance of blood into the 
canal that occurs sometimes — but not al- 
ways — after instillation of an anesthetic, 
after performance of tonometry, and 
after application of the contact lens, de- 
pends on the same factors of balancing 
equilibrium that have been assumed to 
be decisive for the result of the funda- 
mental compression test on aqueous 
veins.®^ 

As early as 1915, Salzmann^® described 
the canal of Schlemm when seen ophthal- 
moscopically as a gray stripe that, in 
some no rmal eyes, had a definite pink 

* Pp. 119S-1203. 

^Pp. 1185-1187. 

♦ Pp. 1307, 1308. 

•' Pp. 1193-1197. 


hue. Different parts of the same canal 
appeared in different color; In some of 
the normal eyes, the canal was^ red on 
one side, and gray on the other. 

Uribe Troncoso"^®, saw in some normal : 
eyes one or two -bright red narrow lines 
bordering the zone of the canal on either 
side. The following is quoted literally; , 
“they” (the red lines) “are due to a 
small amount of blood circulating inside 
of the Schlemm’s canal, the blood col- 
lecting near the walls. Never have I been 
able to see the whole Schlemm zone of 
a red blood color.” This description, and 
the colored picture accompanying it, have, 
a striking similarity to certain features 
observed in some of the aqueous veins.® 
Sugari® confirmed the occasional pres- 
ence of a pink color in the Schlemm zone 
of normal eyes under gordoscopic exam- 
ination. The only reason for the presence 
of blood in the canal was, according to 
Sugar, the pressure of the contact lens 
against the venous drainage- channels 
from the canal. The pink color was seen 
in seven normal eyes, and in one of them 
on repeated examinations. In a later 
publication. Sugar®" stated that the work 
-On the aqueous veins explained why pres- 
sure of a gonioscopic contact glass on 
the conjunctival vessels may cause a 
backflow of blood into Schlemm’s canal. 

Barkan®® performed gonioscopy a short 
time after goniotomy had been done and 
saw, between the 9- and 10-o’cIock posi- 
tions, a pink band running circumferen- 
tially around the angle wall. He explained 
this pink band by stripping, or pushing 
back from, the angle wall of the uveal 
meshwork. His observations are striking 
parallels to the withdrawal experiments 
of Kronfeld and co-workers. 

Bangerter and Goldmann® saw that dur- 
ing gonioscopy blood entered the canal 
of normal eyes. They assumed that the 
pressure of the contact glass was re- 
sponsible for tins phenomenon. As their 
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exact and important observations have 
been published in a foreign journal, I 
should like to quote them more exten- 
sively." 

In 20 out of 50 investigated normal 
eyes, the canal appeared red in color, but 
not always when the same patient was 
reexamined. Even during one single ex- 
amination, increase and decrease of the 
intensity of the color was obscr\’ed in 
the same canal. The color can disappear 
entirely and may, or may not, come back. 
Usually, the lower part of the chamber 
angle was darker red than the upper 
part. In the eyes of young persons, the 
canal filled more easily with blood tlian 
in those of older individuals. Shortly 
after the application of the contact lens, 
the color was usually more pronounced. 
When the red color had gone, compres- 
sion of the neck sometimes would bring 
it back. This effect, however, could not 
always be obtained. 

In a group of 40 eyes suffering from 
simple glaucoma a striking difference in 
the appearance of the canal of Sclilcmm 
was noted. Bangerter and Goldmann 
found the red color in the canal of only 
2 among tliese 40 eyes whereas it ap- 
peared in 20 out of 50 eyes with normal 
intraocular pressure. 

Kronfeld and co-workers observed ai- 
trance of blood into the canal of 
Schlemm^® of normal eyes under differ- 
ent conditions : 1 ) when, in an eye that 
had been subjected to the usual prepara- 
tion for gonioscopy — that is after appli- 
cation of a local anesthetic and insertion 
of the contact lens — ^blood was seen in 
the canal by means of gonioscopy, the 
authors spoke of a spontaneous phe- 
nomenon; in gonioscopic examination of 
nonglaucomatous eyes this phenomenon, . 
according to Kronfeld and co-workers, 
is observed “not infrequently.” 2) When, 
after withdrawal of aqueous humor by 
needle puncture, or after compression of 


the eyeball by means of the ophthalmo- 
dynamometer, blood was forced into the 
canal, the authors called this the induced 
phenomenon. The “spontaneous phenom- 
enon” was frequently associated with a 
sudden dccrca.se of intraocular pressure. 
After withdrawal of aqueous humor, 
practically every eye showed blood to be 
present in the canal. When the intraocular 
pressure returned to the level of 15 mm. 
Mg, the blood disappeared from tlie 
canal. If the compression by the ophthal- 
■mod 3 'namometcr resulted in lowering of 
the intraocular pressure, the canal be- 
came filled with blood. During the com- 
pression, the canal remained colorless. In 
some cases, it filled completely the very 
moment the compression ceased. In other 
cases the filling occurred slowly. Here, 
loo, the blood disappeared from the canal 
as soon as intraocular pressure began to 
rise again. Kronfeld stated that, in his 
e.xperimcnts on nomial and on glaucoma- 
tous human eyes, pressure exerted upon 
the eyeball b}'^ the contact lens was not 
conducive to eliciting tlie backflow phe- 
nomenon but rather to effacing it. In eyes 
with narrow-angle glaucoma, partial as- 
piration of aqueous humor,' when per- 
formed during a period of normal intra- 
ocular pressure, produced the blood- 
backflow phenomenon. 

In a small group of eyes with primar}' 
wide-angle glaucoma, Kronfeld and co- 
workers found striking variations in the 
blood-backflow phenomenon : Withdrawal 
of small amounts of aqueous humor did 
not elicit entrance of blood into the canal 
of these eyes ; upon aspiration of larger 
amounts (from 0.05 to 0.1 c.c.) some of 

the eyes reacted like nonglaucomatous 
eyes in that they showed entrance of 
blood into the canal. In other eyes, as 
much as one half of the chamber contents 
had to be aspirated to produce the blood- 
backflow phenomenon. !Even then, some 
of these eyes presented not the regular 
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uniform filling of the canal but a very 
irregular grossly segmented band. One 
eye showed no blood in the canal, and 
Kronfeld assumed that in this case a 
sclerosis of the trabeculum may have 
completely concealed the contents of the 
canal. 


. 3, Glass-rod phenomenon contrasted 

with backflow into the canal. All observ- 
ers agree that in the canal of normal eyes 
the presence of blood may or may not be 
obseived, but none -of them, up to now, 
has made it clear why this occurs in some 
eyes and not in others. 

Bangerter and Goldmann as well as 
Sugar concluded that the contact lens was 
one of the main factors causing the en- 
trance of blood into the canal, while 
Kronfeld and co-workers expressed the 
opposite view. The explanation of this 
discordance may be that Sugar and Ban- 
gerter and Goldmann happened to ob- 
serve mostly eyes prone to show the nega- 
tive glass-rod phenomenon — ^that is, en- 
trance of blood into the outlets of the 
canal — whereas Kronf eld’s cases proba- 
bly were mostly of the other type, which 


scription of phenomena in the canal, giv- 
en by Bangerter and Goldmann,® and the 
phenomena observed in. aqueous veins, 
■suggests that the entrance of blood into 
the canal of normal eyes may be due to 
similar oscillations of the equilibrium be- 
tween the aqueous and the sanguineous 
phase as those seen in aqueous veins after 
compression of the recipient vessel.^t In 
other words, the blood will not enter the 
canal as long as the pressure in the origin 
of the outlets is higher .than that in the 
neighboring veins; any factor increasing 
the pressure in the intrascleral or epi- 
scleral plexus, or lowering the pressure in 
the canal and its immediate outlets, may 
induce the entrance of blood into the canal 
itself, provided the openings of the outlets 
were wide enough to allow the red cells 
to pass into the canal proper. Whether 
' the gonioscopic contact lens, or appUca-. 
tion of the tonometer, or the foregoing 
anesthetic, or pressure of the lids, or 
forced expiration, or changes in the intra- 
ocular pressure, or other factors were the 
; agent in a particular case, it will always 
be a disturbance of the equilibrium be- 
ii , tween the aqueous and the sanguineous 


is prone to produce the positive glass-rod ' 
phenomenon ; In these eyes, pressure ex- 
ercised on an aqueous vein will expel the 
blood from the particular outlet and allow 
the entrance of aqueous humor. 

The question as to whether the canal 
normally does or does not contain grossly 
visible amounts of blood is to be answered 
by experiments without the use of a con- 
tact lens. Instillation of anesthetics will 
have to be avoided in these investigations, 
for anesthetics increase the red-cell con- 
■ tent of the aqueous veins,®* and this local 
hj-peremia may well spread into the goni- 
oscopically visible section of the exhaust 
system. 

The striking similarity between the de- 


phases that allows the blood to enter the 
canal. 

The backflow of blood into the canal 
after aspiration of aqueous humor is a 
model. for this working hypothesis: The 
lowering of the intraocular pressure will 
be transmitted to the canal and its con- 
tents, and immediately the blood will gain 
- superiority over the weakened aqueous. It 
is the real mirror image of the negative 
glass-rod phenomenon : During the nega- 
tive glass-rod phenomenon, blood is re- 
pelled into an aqueous vein ; blood rushes, 
back into the canal of Schlemm when 
intraocular pressure is reduced by aspira- 
tion of aqueous humor. 

Backflow of blood in an aqueous vein 
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occurs more of ten than does expulsion of 
blood (positive glass-rod phenomenon). 
Lid closure, even a short blinking, pro- 
duces cntnincc of blood into the aqueous 
veins f’’- statistically, the positive glass- 
rod phenomenon has been found onl}’ in 
two fifths of all c\*es with aqueous veins. 
Assuming that there is a free communica- 
tion between the scleral meshwork and the 
canal, we may expect entrance of blood 
into the canal to be a common event. 

On the other hand, expulsion of blood 
from the canal is parallel to the positive 
glass-rod phenomenon. Gradual expul- 
sion of blood out of the canal of Schlcmm 
has been observed by Bangerter and Gold- 
mann.'’ They noticed that, after some 
time, the red color would disajjpear from 
the canal and come back, in some cases, 
after compression of the neck. Kronfeld 
and co-workers saw the red color disap- 
pear when, after a partial withdrawal of 
aqueous humor, the intraocular pressure 
increased ; compression liy means of the 
ophthalmodynamometer prevented llie 
blood from rushing back into the canal 
even after withdrawal of amounts of 
aqueous humor apt to provoke the en- 
trance of blood into the canal of an eye 
with normal intraocular pressure. 

Whatever the stimulus may be that pro- 
duces expulsion of blood from an aqueous 
vein and from its recipient vessel — wheth- 
er illumination of the eye, or instillation 
of drugs, or pressure exercised on the re- 
cipient vessel — the result always is that 
a previously present balance of pressure 
potentials has been changed; namely, in 
this case, in favor of the aqueous phase. 
This can occur only if the aqueous phase 
is able to overwhelm the sanguineous 
■phase in that particular vessel section. 
This condition is not present in every 
eye; therefore many eyes never show 
any positive glass-rod phenomenon; 


Iherefore Ijangcrtcr and Goldmann .saw 
bloofl in the canal in 20 out of 50 eyes 
with normal intraocular ])rcssure; there- 
fore they concluded that the gonioscopic 
lens cnhancc.s the entrance of blood into 
the cinal. 

Thu.s, the po.siiive glass-rod phenome- 
non corresponds to the nonappearance 
of blood in the canal of Schlemni 
in glaucomatous eyes as observed by 
Bangerter and Goldmann and to the nega- 
tive withdrawal phenomenon of Kron- 
feld and co-workers, whereas the negative 
glass-rod phenomenon parallels the en- 
trance of blood into the canal of normal 
Qyes (Bangerter and Goldmann) and the 
positive witlidrawal phenomenon of 
Kronfeld. 

During the positive glass-rod phenome- 
non, aqueous humor leaves the canal with 
such vigor as to expel the blood from the 
experimentally blocked vessel section. 
Looking into the chamber angle during 
such an experiment, one would expect 
that the blood would not flow into the 
canal, at least not at the site where the 
pressure was applied. During the nega- 
tive glass-rod phenomenon, blood would 
be expected to appear in the canal under 
gonioscopic examination. 

In the canal of Schlcmm as well as in 
the aqueous veins, the expulsion of blood 
or the entrance of blood is produced by 
differences of the pressure potential in 
the aqueous and in tlie sanguineous 
phases, both being in continuous close 
contact with borderlines easily shifted by 
minute changes of the relative pres- 
sure.®*’®t Recently Kronfeld® accepted a 
similar explanation of what he^® had 
called spontaneous phenomenon.. 

Upon comparing the gonioscopic find- 
ings with the observations on aqueous 
veins one is struck by a discrepancy be- 
tween the negative glass-rod phenomenon 
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encountered In , glaucomatous eyes^ and 
the rare occurrence of grossly visible 
blood in the canal of glaucomatous eyes. 
Bangerter and Goldmann** found that 
the canal of Schlemm was red in color in 
only 2 among 40 eyes suffering from 
simple glaucoma, whereas blood color was 
visible in 20 among 50 normal eyes ex- 
amined gonioscopically. A more frequent 
occurrence of blood would be expected in 
glaucomatous eyes in view of the fre- 
quency in these eyes of the negative 
glass-rod phenomenon. Analogous dis- 
cordance exists between the negative 
glass-rod phenomenon in glaucomatous 
eyes and the negative gonioscopic with- 
drawal phenomenon described by Kron- 
feld and co-workers.^® Entrance of blood 
.into the canal should be expected; the 
opposite, however, takes place. Appar- 
ently, withdrawal of aqueous humor 
brings blood into the canal of eyes with 
normal intraocular pressure more easily 
than into the canal of glaucomatous eyes. 

In the latter, the backflow of blood is less 
frequent, and less vigorous if it occurs at 
all. 

In Bangerter and Goldmann's and also 
in Kronfeld’s glaucomatous patients, what 
prevented the blood from flowing back 
into the canal during gonioscopy.^ Either 
the pressure in the canal was too high or 
the openings of the canal outlets were too 
narrow to allow the entrance of red cells 
into the canal. In the first case, no blood— 
neitlrer cells nor plasma — could enter the 
canal. In the second case, red cells would 
be retained but plasma could be forced 
into tlie canal. 

In the sense of the first assumption, 
Verhoeff raised the interesting question 
as to whether “with a normal filtration 
angle and with high intraocular pressure, 
the aqueous flow would be increased and 
the clear stream’ — in the aqueous veins — 
“would be longer."*! I can state that ih 
none of the glaucomatous eyes observed 


up to now-has a more extensive or more 
vigorous elimination of clear fluid been 
seen except in eyes the pressure of which 
had been controlled by either miotics or 
surgery, 

A case of positive glass-rod phenomena 
in an eye successfully operated on has 
been described in this paper, and in a 
previous publication'^* a 67-year-old 
woman with postoperative filtration blebs 
was mentioned because of the pres- 
ence in one of her eyes of an aqueous vein 
with a very vigorous flow of aqueous 
humor. In other eyes, instillation of 5-per- 
cent sodium-chloride solution would con- 
ceal aqueous veins by rapid influx of red 
blood cells ;■'! in this eye, instillation of 
the hyperosmotic fluid did not alter the 
appearance of its aqueous vein (fig. 2^. 

The observations of Bangerter and 
Goldmann® and . of Kronfeld and co- 
workers!® concerning the rare appearance 
of blood in the canal of glaucomatous 
eyes would seem to point to a very high 
pressure prevailing in the canal; To- 
gether with the absence of a positive 
glass-rod phenomenon, however, it points 
to a retention of fluid somewhere be- 
tween the canal and the scleral venous 
meshwork and to the location of the im- 
pediment in, or very near, the outlets of 
the canal. 

The gonioscopically obsen'-ed absence 
of blood backflow into the canal and the 
absence of expulsion of blood from the 
compressed recipient vessel of an aqueous 
vein can be reconciled only by the assump- 
tion of a narrowing of the links connect- 
ing the canal and the scleral venous 
meshwork. 

When in Kronfeld’s case 121S!®t the 
intraocular pressure dropped from 42 to 
10 mm. Hg and no filling whatsoever of 
the canal was observed, an extreme scle- 

* P. 1312. 
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rosis of the trnbcculuin was assumed. An 
extreme and irreversible narrowing of 
the outlets from Sclilemm's canal might 
well be considered to be the cause. 


HARRY S. o' 7Gy WHITE 
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I'ig. 2 (Asclicr). Influence o£ instillation of 
5 percent soclinm-cliloridc solution on an aqueous 
vein. H. S., 76 years old, a white man, was 
aphakic after cataract extraction. At the 6 - 
o’clock position an aqueous vein originated from 
the depth of the sclera with two fading roots. 
By emptying into a conjunctival vein, it pro- 
duced stratification in the recipient vessel. 

After instillation of 5-percent NaCl solution, 
the aqueous vein bcc.ame filled with numerous 
red cells, and its deep intrascleral roots became 
clearly visible. Stratification disappeared for 15 
minutes. For 45 minutes, the aqueous vein re- 
tained a gradually diminishing red-cell content. 
One hour after instillation, the aqueous vein 
was as clear as when the experiment started. 

If the narrowing of the outlets is of tlie 
reversible type we must expect that the 
blood backflow into the canal will reap- 
pear after successful treatment by miotics 
or after successful surgery. 

Where does this narrowing take place ? 
Is it the cause or the effect of the in- 
creased intraocular pressure? 

Histologic examination would be neces- 
sary to answer the first question and it 
should be done in as painstaking a man- 
ner as the work on the canal and its out- 
lets by G. Dvorak-Theobald.^* * Exact 


measurements of the vessels leaving the 
canal will be necessary to answer the first 
question. lilaterial for this research will 
not be obtained easil}' : eyes in early stages 
of compensated glaucoma are rarely sub- 
mitted to pathologic examination. 

Tlie second question, as to whether the 
narrowing of the outlets is the cause or 
the consequence of the glaucomatous 
process, or at least of the increase in 
intraocular pressure, is of paramount in- 
terest but not easily answered. One fact 
seems to favor the assumption that at least 
sometimes the narrowing of the outlets is 
produced by the increased pressure. That 
is the reappearance, after successful treat- 
ment by miotics or by surgery, of the 
positive glass-rod phenomenon. This ob- 
servation proves that the assumed nar- 
rowing is not a permanent change but a 
transient condition at least in those eyes 
which, after reduction of their intra- 
ocular pressure, are able to reestablish a 
positive glass-rod phenomenon. 

In cases of tliis kind, the reversible 
narrowing of the outlets from the canal 
should be considered to be a consequence 
of the increased intraocular pressure. For 
this question, the figures pertaining to the 
size and shape of the outlets of the canal 
are to be recalled. 

The outlets are, according to all inves- 
tigators of this region, not circular in 
diameter but elliptic, the longer diameter 
being tangential to the comeal limbus, 
the smaller diameter corresponding to the 
sagittal, or antero-posterior, direction. 
Dvorak-Theobald^* found the narrowest 
outlets to measure as little as five micra in 
the smaller antero-posterior diameter ,* 
even if an allowance for possible shrinking 
of the specimen is made, we can expect 
that these outlets, elliptic in shape, may 
easily be compressed by increase of tlie 
intraocular pressure. It is not necessary 
to assume a complete compression, which 
is rather ' improbable considering the re- 



BACKFLOW PHENOMENA IN AQUEOUS VEINS 


1087 


sistance of the tissue that contains ^ these 
structures ; a marked narrowing without 
complete contact between the anterior and 
the posterior vessel walls may be 'suffi- 
cient to interfere with the ' outflow of 
intraocular fluid as well as with the back- 


sely .effect in glo-ucouui. Due to war-time 
restrictions, this chapter had to be con- 
densed. _ ^ 

■ Wessely found^^ that' the intraocular 
' pressure of rabbits’ eyes was raised to 60 
and more millimeters of mercury by sub- 


flow of blood cells into the canal, even 
after aspiration of aqueous humor. Suc- 
cessful surger}'' may restore the former 
size of the outlets by reducingjntraocular 
pressure and relieving pressure on the 
corneoscleral junction. Thus, the flow of 
fluid from the canal as well as the back- 
flow of blood into the canal may be re- 
established. But it is possible that, in cases , 
of longer duration, the compression of the' 
outlets of Schlemm’s canal may become 
fixed and irreversible, and that, in other 
’ cases, it may develop idiopathically. 

Pathologic changes in -the limbal. and 
paralimbal area may involve the vascular 
structures surrounding the canal of 
Schlemm. Narrowing of these structures, 
particularly of the outlets proper, may 
produce retention of fluid in the canal. 
Interstitial keratitis, scleritis in the limbal 
area, and tumor growth are processes 
likely to result in this kind of narrowing 
of the canal outlets. Any outlet involved 
by this narrowing will. fail to show a posi- 
tive glass-rod phenomenon as long as the 
narrowing persists. All other outlets may 
retain their original type of reaction as 
long as the intraocular pressure does not 
interfere. Idiopathic narrowing may oc- 
cur similar to the narrowing of the affer- 
ent arterioles of the canal suggested by 
Friedenwald. 

4. Aqueous vehts in the classification of 
glaucoma. Due to war-time restrictions, 
this chapter had to be omitted. 

3. Aqueous veins as patheways of de~ 
compensaiion. Due to war-time restric- 
tions, this chapter had to be omitted. 

6. Aqueous veins and the inverted Wes- 


conjunctival injections of 5- or 10-per- 
cent sodium-chloride solutions. The mech- 
anism of this effect was studied by num- 
erous investigators and John®^ detected 
an interesting reversion 'of the Wessety 
effect in human eyes affected by simple 
glaucoma. These eyes not only 'failed to 
show the usual . intraocular-pressure in- 
crease after subconjunctival- administra- 
tion of the hyperosmotic solution,, they > 
^even developed a marked decrease of 
intraocular pressure. A tentative explana- 
tion of the reversed Wessely effect in 
glaucomatous eyes was offered in this 
section (6), considering a mechan- 
ical factor as well as the ^ osmotic factor 
of the subconjunctival deposit of salt 
solution. The pressure exercised by 'the 
fluid deposit on the outlets of the canal 
may produce backflow of blood or at least 
of plasma, toward, and possibly into, the 
canal of Schlemm. This backflowing fluid . 
had been exposed_to the osmotic influence, 
of the hyperosmotic fluid deposit. As soon 
as it enters the canal, it will attract, via 
the semipermeable trabeculae, more fluid ' 
from the anterior chamber than the nor- 
mal content of the canal would attract. 

' f 

7. Statics and dynamics of the blood 
contained in the ca^ial of Schlemm. Due. 
to war time regulations, this chapter had 
to be condensed. ‘ ^ 

Considering the anatomic, physiologic, 
and goiiioscopic facts, it was assumed 
that in the canal of Schlemm a stratifica- 
tion may occur similar to that in the 
aqueous veins. A separation of the 
aqueous and the sanguineous phases in- 
side the canal, and even a tripartite strati- 
fication, may be observed under favorable 
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conditions. 'J'hc blood will easily collect in 
the peripheral e.xtreinity of the canal, 
whereas the corneal part will retain some 
aqueous humor (figs. 3, 4). 

Sum maky 

Aqueous veins arc biomicroscopically 
visible connections leading from the canal 
of Schlcmm to subconjunctival or con- 
junctival veins. They contain clear fluid, 
which is aqueous humor, mi.xed in vary- 
ing proportions with blood. Entrance of 
clear fluid into the recipient vessel of an 
aqueous vein during experimental block- 
ing has been called positive glass-rod 
phenomenon. Entrance of blood into a 
formerly clear aqueous vein after experi- 
mental blocking of its recipient vessel has 
been called negative glass-rod phenome- 
non or blood-backflow phenomenon. Re- 
cent communications about gonioscopical- 
ly visible backflow phenomena in the canal 
of Schlcmm partially agree and partially 
dilTcr with the biomicroscopic observations 
on aqueous veins. Backflow of blood into 
the canal corresponds to the negative 
glass-rod phenomenon while the positive 
glass-rod phenomenon parallels the ab- 
sence of blood backflow into the canal. 

Normal eyes were classified according 
to age of the patient, refraction of the eye, 
and site of the aqueous veins. Refraction 
of the eye and age of the patient are 


factors bearing on the result of the com- 
pression phenomenon. Origin in the na.sal 
limbus predisposes aqueous veins to show 
negative glass-rod phenomena, and origin 
in the temporal limbus predisposes to the 
positive glass-rod phenomenon. 

The glass-rod phenomenon is not pro- 
duced by transient conditions but is a 
constant quality of the individual aqueous 
veins, dependent on anatomic and 
physiologic factors; it is the expression 
of a persistent pressure difference be- 
tween two currents of fluid, one of them 
blood, the other aqueous humor. 

In eyes suffering from primary com- 
pensated glaucoma, aqueous veins fail to 
show the positive glass-rod phenomenon. 
In eases of unilateral glaucoma, the fellow 
e\’C with normal intraocular pressure may 
show a positive glass-rod phenomenon. In 
eyes with primary compensated glaucoma, 
the flow of aqueous humor through the 
outlets is less vigorous. It may grow 
stronger after svtcccssful surgery or after 
successful treatment with miotics. 

Transient of permanent changes in the 
outlets from Schlemm’s canal seem to be 
the cause for the failure of glaucomatous 
eyes to show the backflow of blood into 
the canal, and to show a -positive glass-rod 
phenomenon. In some cases, idiopatliic 
changes in the outlets may even be the 
cause for tlie increase in intraocular pres- 


Figs. 3 and 4 (Ascher). Distribution of the pnguineous phase 
(schematic drawings). The probable location of the blood band was added to a P'cture 
4nal For these pictures, the negative #66688. Army Medical M,.seum, Washmgton, D.C.,_was 
used with the kind permission of Col. J. N. Ash, Curator. . , ranal It demon- 

two parallel red lines in the^ canal as described y wall and formed another accumula- 

convex border of the canal the blood spread along i , . .i. trabeculae still was occupied 

tion in the eoncave angle of the canal while the ar^ "L same goriio- 

by aqueous humor. Ramification of the canal, if discernible St aU, may proauce me i, 

scdpic aspect. . 
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FIG. 3 


FIG. 4 






sure. The negative glass-rod phenomenon 
regularly, encountered in 
eyes may be considered as an 
of decompensation. 

The observations on aq.ueous veins are 
likely to explain the inverted AA^essely 
effect observ’^ed by Isa John on eyes suf- 
fering from simple glaucoma. 

The evidence is not sufficient to be con- 


contained in the canal. At least sometimes, 
it will represent a separated phase and 
may even show stratification similar- to 
that observed in aqueous veins. / 

2058 Auburn Avenue. 
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glaucomatous 
early sign 


elusive but it is probable that blood when 
entering the canal will not always be 
comoletelv mixed w’ith the aqueous humor 
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THE MACULAA\^EDGE SCOTOMA 
A PROGNOSTIC INDEX IN GLAUCOMA* 

John N. Evans, M.D. 

Brooklyn, Nctv York 


Tile following paragraphs describe 
what is believed to be a new prognostic 
central-field sign of glaucoma. An appro- 
priate name would be the "macula 
wedge.” Before describing this defect, it 
is necessary to recall certain aspects of 
glaucoma which form' a background for 
the present subject. 

It is always difficult to evaluate the 
various signs and symptoms met in the 
study of a particular case of glaucoma. 
Wc often feel the need of data to help us 
decide whether our medication should be 
increased in strength or frequency, and 
we often wish for some definite indica- 
tion which will tell us whether operative 
measures must be instituted or whether 
the myotic drops arc likely to be safely 
effective. It is a well-accepted axiom that 
the dose and frequency of miotics shall 
be maintained at the lowest effective level 
which will assure the desired continuous 
effect. Increase above this amount not 
only limits our future resources in pro- 
portion as the optimum dose is exceeded, 
but it also decreases the response of the 
affected tissues and gives rise to irritation 
relatively early in the progress of the 
disease. We know that the central visual 
acuity of certain eyes is damaged by sur- 
gical measures out of all proportion as 
compared to results in other apparently 
similar cases. 

Not many years ago it was generally 
accepted that the progress of glaucoma 
was irregularly but relentlessly downhill. 
Every case seemed to reach a place where 
operative measures or blindness was in- 
evitable. Our more meticulous studies ,and 
the accumulation in our private files of 

* From the Department of Ophthalmology, 
Long Island College of Medicine. 


case data which pennit a broader view 
of the picture have enabled us to recog- 
nize certain groups in which the disease 
progressed through a phase toward a 
. peak; if this were passed the condition 
would either become stabilized or even 
recede to a safer level. 

It was not through tonometer readings 
nor through peripheral-field studies that 
we recognized these cases, fqr these meth- 
ods are too unrefined. They showed us 
only the general features of the situation 
and they may be likened to the low power 
of the microscope, very nocessar)'^ for a 
surve}', but lacking in detail for a tlior- 
ough understanding. Our modern concep- 
tions have been formed on data derived 
from history, symptoms, ophthalmoscopy, 
slitlamp, gonioscopy, and appropriate cen- 
tral-field studies. • 

It has taken a generation of work be- 
fore we could evaluate the central-field 
changes characteristic (but not pathog- 
nomonic) of glaucoma. 

We now say that the fingerlike projec- 
tions at the poles of the blindspot (Sei- 
del’s sign) are the earliest signs of glau- 
coma. The writer is not in, agreement 
with some authors who believe that this 
sign may begin remotely and enlarge until 
it reaches the blindspot. He contends that 
this is an artifact and arises when tlie 
examiner maps a section of angioscotonia 
— perhaps corresponding to an oblique 
vessel crossing. He also contends that tlie 
Seidel sign is itself ’merely an incorii- 
pletey mapped angioscotoma and that its 
value will be greatly enhanced when this 
is generally appreciated. Witli extension 
and increased width of the Seidel sign 
(angioscotoma) arching above (usually) 
or below (occasionally) the fixation 
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point, it Tjggins to lose its characteristic 
appearance and its facility of transient 
widening and narrowing. These charac; 
teristics emphasized by Wegener and 
Samojloff assume the scimitar shape and 
less-responsive borders of the Bjerrum 
defect. It is probably during this pre- 
Bjerrum phase that tlie fiber bundles be- 
gin to show damage, not through pressure 
at the scleral rim of the nerve, as there is 


radius either front fhe direction of the 
fixation point outward or toward it from 
the periphery. We do this to satisfy the 
dictum that the object must approach the 
defect at. right angles to its border. In 
using the technique of angioscotometry, 
a downward-dipping defect is discovered 
bulging toward the fixation point. It is 
a- triangle in shape, its base arising from 
the concave border of the sickle defect 



Fig. 1 (Evans). The technique; It is necessary to make, special effort if one is to plot the 
macula wedge. The technique is that of all scotometry — ^the most essential feature of which is 
the movement of the test object at right angles to the supposed border of the defect. The ap- 
pended cliart indicates tire direction of movement of the object by the arrows. When the object 
is moved vertically or radially from the direction of the fixation point, the prognostic wedge is 
not discovered. After the generally horizontal (solid black area above fixation) border of the 
defect IS plotted one then moves the object parallel with this border or at least obliquely to it 
(note arrows) m order to approach the macula wedge at right angles to its border (note arrows) 
enclosed by continuous lines, * ^ 


often little, if any, cupping at this stage, 
biit through nutritional disturbance of the 
sjTiapscs and hence tlie fibers along the 
course of the paramacular arching vessels. 

In order to illustrate the next phase 
of the evolution of these central-field 
changes, it is necessary to assume that we 
haNc plotted one of these arching-over 
defects cither before or after it has as- 
sumed the classical Bjerrum appearance. 
Up to Uiis time our technique has required 
that wc move the test object along a 


(scimitar or Bjerrum) and its apex to- 
ward the fixation point. In order to bring 
out this feature, one must move the object 
parallel to the border of the curving sickle 
defect. The writer calls .this triangle the 
“macula wedge.” His hypothesis (angio- 
scotometry) contends that this originates 
primarily from stasis in the region of 
those spokelike radiating vascular twigs 
which arise from the arching-tinder para- 
macular vessels. It is the widening and 
lengthening of this wedge shadow, usual- 
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Fig 2 (Evans). Typical fluctuations of the macula wedge. The technique ^yas that advocated 
for angioscotometry (Evans). The studies were made on the stereocampimeter. Ihc slate w > 
under 15 feet of artificial illumination. All defects were plotted with a 0.54 minute sp ere. 

charts represent abstracts from studies on a case of noncongestivc glaucoma simplex ^ 
aged 58 years. The date in the upper right hand corner of each chart will indicate tne 
study. The left eye alone is concerned in the present subject. mrticu- 

12/11/34. The entire field is obliterated except around the fixation region. Vt e ^ 
larly the fingerlike projections (corresponding to the radiating macular vessels 01 , 

system) which protrude from above and below and point toward the fixation point. Any 
fingers are phases of the macula wedge. . _„cuia 

12/15/34. We note tliat the two fingers from above have fused to form the typical 
wedge. It has approached to within two degrees of the fixation point. A new island ot visio 
appeared but the rise of tension and the prognostic wedge show retrogression. . ^ 

12/22)34. The -strength and frequency of the medication has withdrawn the • 

prognostic wedge a degree farther from fixation and the surrounding field has cl^^ea 
and the wedge indicate that medication alone cannot be depended upon. ^..rperv 

having retracted, indicates that permanent damage has not been done the macula and tiiat s b 

will not result in reduction of central vision. has not 

- 12/31/34. This chart shows that the prognosis, as indicated by the wedge retraction, 

been misleading. , , r xi. are 

1/23/35. By plotting the normal fingerlike projections on the upper edge of the scotom , 

assured that filtration is satisfactory. .oimilatory 

3/5/35. Reappearance of the prognostic wedge, m this instance, had its ocig ante, 

insufficiency due to myocardial disease. The fellow eye showed a decreasing field a 
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ly from above in the central field, which 
causes the oval appearance of the glau- 
' coma perimetric field in Us last stages 
when the enlarging central defects and 
the narrowing nasal periphery blend into 
one. 

Since the spokelike radiating vessels 
approach the macula from all directions, 
it is obvious that such wedge-shaped de- 
fects might appear on any meridian. This 
is true, but it has long been recognized 
that the classical central-field defects are 
much more common in the upper field 
than is the approach from other direc- 
tions. This means involvement of the 
inferior retina, Avhich is affected by capil- 
lary insufficiency earliest and most ex- 
tensively. When we accept a vascular 
mechanism for these defects, we also 
accept the inferior or dependent retina as 
being most subject to circulatory insuffi- 
ciency on account of the effects of blo- 
/ logic evolution and of gravity. We do 
recognize, however, that defects may de- 
velop along any radius. When such occur, 
we can demonstrate or postulate anatomic 
or pathologic peculiarities of the particu- 
lar case. 

The writer has never been able to 
demonstrate a simple, unconnected cen- 
tral scotoma in glaucoma simplex. He 
5 does not believe that it occurs. In all 
probability the “macula wedge” and its 
, variations are the only field signs of 

macular damage. Occasionally an angio- 
scotoma connects the nasal border of the 
enlarged blind spot with a central defect. 
This is, however, an atypical macula 
wedge, but it is very rarely encountered 
; unless the glaucoma is complicated by. 

1 lesions atypical of the simplex form of 

! the disease. 

One should, however, keep in mind the 
hypoth^is of angioscotdma genesis, 
which Includes perivascular-space func- 


OMA IN GLAUCOMA 

tion and synaptic response. 

Many hundreds of glaucoma cases have 
now been studied in relation to the sig- 
nificance of the “macula prognostic 
wedge.” It has been .so useful that the 
writer presents it as an addition to the 
classical central-field defects of glaucoma. 

The appended illustration and notes are 
from maps of a typical case. 

Recognition of the “macula wedge” has 
made possible a useful home test of prog- 
ress which the patient may employ under 
certain circumstances. 

If any typical chart of a scries be used 
as a pattern, the patient may be supplied 
with a sheet of the black campimeter 
chart paper on which rivo white-ink dots 
are placed, one at tire lower border of the 
wedge above the fixation mark, the otlicr 
one degree near the fi.xation mark. A 
black- tliread 200 mm. long* is passed 
through the chart at the fixation mark 
and secured at tlic back by a tab of ad- 
hesive tape. The patient is asked to per- 
form a test on himself, each morning on 
rising, using this device. He holds the 
thread against his cheek beneath the 
appropriate eye and while fixating the 
fixation mark notes whether he can see 
both white dots. Should either dot be 
missing, then he is to report at once for 
instructions. This device has been found 
very valuable, particularly when the pa- 
tient is not able to report for frequent 
study at the office. 

The same method can be used in the fol- 
low-up of other central-field defects and 
can, without doubt, be used as a rapid 
method of picking out prospective avia- 
tors who are hypersensitive to oxygen 
deprivation at high altitudes. 

'2S Schermerhorn’Sireet. 

*The campimeter fixation distance is 190 
mm. hence the thread must protrude 190 mm. 



EPITHELIAL TUMORS OF THE IRIS* 
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Although intraocular tumors arc fairly 
common, ihc iris is seldom the site of neo- 
plastic growth. In his treatise on neo- 
plastic diseases, Ewing’ mentions the iris 
only once, and then as the occasional site 
of rhalignant melanoma. Even metastatic 
tumors occur less frequently in the iris 
than in other parts of the uveal tract, only 
seven cases of metastatic new growth con- 
fined to the iris having been reported.* 

Undoubtedly malignant melanoma is 
the commonest type of malignant neo- 
plasm found in the iris. In a casual peru- 
sal of the recent literature published in 
English, more than a dozen cases were 
found,” but its rarity when compared to 
choroidal malignant melanoma is illus- 
trated by the findings of Kronenberg^ in 
an interesting survey of nearly a thou- 
sand eyes examined routinely at the New 
York Eye and Ear Infirmary during an 
eight-year period. One liundred and 
twenty-six eyes, or 12.6 percent of those 
examined, contained “uveal sarcoma,” 88 
percent of which arose in the choroid. 
Kronenberg added to these specimens 62 
eyes of which microscopic material only 
was avialable. In this larger series (188 
eyes) only 4.5 percent, .or nine eyes, 
showed malignant melanoma limited to 
the iris. Gilbert” reported a series of 60 
cases of uveal malignant melanoma, only 
one of which was primary in the iris. 

Volumes have been written about the 
histogenesis of malignant melanoma, and 
no one theory is as yet universally ac- 
cepted. The studies of Masson,® carried 
on in Montreal more than a decade ago 
and since verified by FooP and others, led 


* Candidate’s thesis for membership in the 
American Ophthalmological Society, accepted 
by the Committee on Theses, 1943. 


those authors to believe tlvat melanomata 
of the skin arc neurogenic in origin. How- 
ever, in the latest edition of "Neoplastic 
diseases” (1940) Ewing’® gives little 
weight to this contribution, evidently con- 
sidering it inconclusive. In regard to 
uveal melanomata, he favors Ribbert’s 
theory that they arise from highly spe- 
cialized mcsoblastic cells, the melano- 
blasts. 

In an interesting and well-documented 
little book recently published in Great 
Britain entitled "Debatable tumors,”” die 
authors flatly state that malignant mela- 
noma in man is carcinoma, whether oc- 
curring in the skin ‘or in the eye, but that 
the uveal tumor is neurocctodcrmic carci- 
noma whereas they consider tlie skin tu- 
mor to be tegumentary ectodermic carci- 
noma. 

Following Masson’s lead, Theobald” 
studied serial sections of eyes containing 
choroidal tumors, finding in them ample 
evidence of involvement of ciliarj’^ nerves, 
from which she concluded that die tumors 
originated from die Schwann-sheath cells 
of the ciliary nerves during their passage 
through the choroid. On die strengdi of 
Theobald’s researches, Duke-Elder 
states that tiiere is every reason to believe 
that the malignant tumors of the uveal 
tract, whether pigmented or not, are es- 
sentially developments from the cells of 
Schwann and are therefore neuroectoder- 
mal in origin. 

■ On a histogenic basis, leiomyoma of the 
iris also deserves consideration. Duke- 
Elder’®” discusses leiomyoma under the 
heading of mesodermal tumor, but admits . 
its probable epiblastic origin iii the iris, 
in view of the development of the sphinc- 
ter and dilator-muscle fibers from the 
ectodermal iris during the fourth fetal 
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month.” Ewing does not mention the oc- 
currence of leiomyoma in the iris. Oni) 
three verified cases of leiomyona of the 
iris have been reported^" and it is gratify- 

■ ing to note that all three have been in- 
vestigated in this country. 

Interesting examples of malignant mel- 
anoma and leiomyoma of the iris are at 

■ hand, but the subject of "ectodermar* 
tumors of the iris is too broad and con- 
troversial to be adequately covered. This 
discussion will be limited to a very small 

■ group of new growths which appear to 
be definitely epithelial in origin. 

Tumors arising from the posterior epi- 
thelium of the iris are even rarer than 
those already mentioned. Duke-Elderi®'' 
makes short work of them, discussing 
only “simple' melanoma of the pigment 
layer of the iris,” stating that simple 
hyperplasia of the layer sometimes attains 
proportions which entitle it to be included 
among tumors. Primary malignant epithe- 
lial tumors in the uveal tract, he contends, 
are limited to the ciliary epithelium, and he 
groups them all under the heading of 
“medullo-epithelloma,” since they arise 
from cells corresponding to the medul- 
laiy epithelium of the primitive neural 
tube. Following -Fuchs,'® whose paper on 
the subject is a classic, Duke-Elder di- 
vided these intraocular tumors into “dik- 
tyomata,” which resemble embryonic ret- 
ina, and "malignant epitheliomata of the 
ciliary body,” which retain the simple 
structure of ciliary epithelium. Verhoeif” 
reported one of the early cases of 
medullo-epithelioma in 1904. He sug- 
gested die name “teratoneuroma” for his 
. tumor of the pars dliaris retinae, and 
■ pointed out its relation to so-called 
glioma- retinae.” Twenty-seven years 
later (1931) Grinker” published the re- 
sults of studies of retinal tumors with 
■Silver impregnation, clarifying greatly the 
relations of medullo-epithelioma tq_the 
group of intraocular tumors known clini- 


cally as glioma retinae. Verhoeft's case 
has been included in subsequent bibliogra- 
phies of diklyomata, where it indubitably 
belongs, but Verhoeff could not classify 
it as sucb, since he published it four years 
before Fuchs coined the phrase (190S). 

As an aflcrlhoughl, Fuchs appends to 
his study of tumors of the ciUar>‘ epi- 
thelium discussion of a case reported by 
Hirsebberg and Birnbachcr,'® sections of 
which had been sent to him for study. 
This tumor arose from the posterior iris 
epithelium. It was composed of single 
layers of epithelial cells, traceable di- 
rectly to the pimented retinal layer of the 
iris. The tumor had no conncclive-tlssuc 
stroma, in which respect It resembled dtk- 
tyoma, but the tumor cells, always found 
in single rows, did not form structures 
resembling embr 3 mnic retina. Since the 
epithelium of the iris and the ciliary body 
has a common origin from the anterior 
margin of the secondary optic vesicle, tu- 
mors similar to those described for ciliarj- 
epithelium can be expected to arise in the 
iris. 

With this in mind, several cases 
and the reports in the literature of new 
growths of the pars iridis retinae have 
been critically examined from the stand- 
point of Fuchs’s classification of tumors 
of the ciliary epitlielium. After disposing' 
of senile and manifestly inflammator 3 ’ 
proliferation, Fuchs discusses benign tu- 
mors of the ciliar)'- epithelium, the so- 
called “adenomata,” minute white masses 
discovered incidentally in the eyes of el- 
derly people. Unlike inflammatory prolif- 
eration, which occurs upon the surface, 
these new growths are circumscribed pro- 
liferations of the ciliaiyr epithelium, usu- 
ally of the nonpigmented layer, within the 
body of a ciliary process. Fuchs”^ was the. 
first to describe and publish an illustration 
of such a tumor (1883), but when Alt'® 
presented four examples of "adenoma of’ 
the ciliary body springing from the pars 
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ciliaris retinae” (1898), he overloolccd 
Fuchs’s original report, an oversight 
which was excusable since tlic report was 
buried in a lengthy microscopic descrip- 
tion of an eye enucleated because of a 
mistaken diagnosis of mclanosarcoma. A 
typical “benign cpithcHal tumor of the 
ciliarj' body,” the nomenclature preferred 
by Fuchs, occurs in elderly persons, pro- 
duces no objective nor subjective symp- 
toms because of its small sis'c, and is dis- 
covered only accidentally. These are the 
clinical criteria. The microscopic appear- 
ance is constant, characteristic, and now 
ver}’ familiar. Although often occurring 
in eyes which have been inflamed, inflam- 
matory residue is not found in and around 
these new growths. 

Tumors which may be considered as 
belonging to a comparable group — be- 
nign epithelial tumors of the iris — have 
been reported by Stock (1905)^® and by 
Gilbert (1910),=® although both were 
somewhat larger than the classical adeno- 
ma of the ciliary body and were recog- 
nized clinically. However, clinical recog- 
nition in this location is not surprising, 
since the iris is plainly visible whereas 
the ciliary body is relatively invisible, 
and does not serve as a differential diag- 
nostic point. Both tumors occurred in pa- 
tients past middle life, were pigmented, 
and arose from the posterior surface of 
the iris. Depigmentalion was necessary 
before- cell details could be studied. Both 
lesions were composed of epithelial cells 
and contained very little connective-tissue 
stroma. One was very vascular, the other 
contained few vessels. Neither showed 
inflammator)’’ exudate in or around the 
lesion. Both were true tumors, not in- 
• flammatory proliferation of the epithe- 
lium; both were manifestly benign, hav- 
ing caused no destruction of adjacent' iris 
stroma. 

Smaller' examples of the same lesion 
presumably have been reported by Anar- 


gyro.s (1903)=» and by Schmidt (1934),== 
but the original articles arc not available 
and the abstracts arc loo short to permit 
definite conclusions to be drawn. 

Dukc-EIdcr’s classification of this 
group as "melanoma” seems unfortunate 
in spite of the descriptive accuracy of the 
term. The name selected should indicate 
that the lesions arc true tumors and that, 
whether they involve primarily ciliaiy’ 
or iris epithelium, they ari.se from the 
same layer. Although clumsy, the term 
“benign epithelial tumor of iris (or cili- 
an*) epithelium” fills these requirements 
and is preferred by such an authority as 
Fuchs. 

A more complex tumor than any in the 
group just mentioned was described by 
Coats (1907)== and quoted by Fuchs” 
in his discussion of benign neoplasms of 
the iris. The growth, occurring in the eye 
of an old man, was pigmented and C 3 'stic. 
A large cyst filled one side of the anterior 
chamber and had split tlie iris into two 
layers, so that an atrophic layer of iris 
stroma was -present in front of and be- 
hind the cyst. Several smaller communi- 
cating cysts contained strands of unpig-. 
mented epithelial cells. The tumor was 
described as arising from the epithelium 
of the anterior ciliary process, but it was 
stated that the ciliary body was not in- 
volved. The author identified the growtli 
as similar to those decribed by Alt, but 
rejected the term “adenoma” in favor of 
epitlielial hyperplasia.” More recently die 
same nomenclature has been used by 
Zentmayer (1936)=-* and by ICeyes and 
Moore (1938)== in reporting t\vo intra- , 
ocular tumors. 

Zentmayer’s patient, a white rnarried 
woman, 56 years old, gave a history of 
recurring iritis and complained of dim- 
ness of vision in the left eye. The eye 
was ' enucleated because the presence of 
a small tumor was inferred from the ob- 
jective findings, -although it could not be 
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seen ophthalnioscoplcally. When the globe 
was opened, a rounded tumor mass, 2 mm. 
in diameter, was found replacing anterior 
ciliary processes and the adjacent portion 
of the root of the iris. Verhoeff’s patho- 


years, consulted Dr. Derrick Vail because 
a black spot in the iris of the right eye 
had been called to her attention. During 
the month that she had been aware of its 
presence there had been no apparent in* 


logic report states that the tumor — — ■I.-il "••Vi'' ' 

was composed of epithelium derived y ‘iii' ■ 

from the pigmented layer of the - i- 

ciliary epithelium. The spaces of - '' 

Fontana were “solidly filled with 
pigment epithelium, and heavily pig- 
mented lumens projected from the 
tumor into the-ciliarj^ body.” 

Keyes’s example occurred in a 
much younger woman (29 years). 

Vision in the left eye had been fail- ^ 
ing for a year, but there was no his- 
tory of an inflammatory episode. A 
brown tumor mass could be seen in- pjg ^ (Asbury). Right eye. Brown spot 2 mm. by 
volving the lower periphery of the 3 mm. in upper periphery of iris. 

-iris. Keyes pointed out the similarity 

between his case and that of Zentmayer. crease in the size of the spot. There had 



His tumor was larger, measuring 3.6 mm. been no pain in the eye and no change 
by 4.5 mm., was more heavily pigmented, in the visual acuity that she could detect, 
arid had been more destructive of iris The patient’s general health was good, and 


stroma. Neither tumor .was en- 


capsulated, and pigment and pig- 
ment-bearing cells filled the mesh- 
work of the angle in the second 
instance also. No mitoses were 
observed in either tumor. Keyes 
stresses the presence of intact 
basement membranes around the 
cords of tumor cells, even in areas 
where the cells had disintegrated, 
leaving free pigment within the 
membranes. His patient showed 
no evidence of recurrence or 
metastasis of the tumor two years 
after enucleation. 

Another specimen belonging to 
the same group was examined in 
^ ■ the Holmes Hospital Ophthalmo- 
logical Laboratory several years 
ago. 

The patient, a woman, aged 45 



Fig. 2 (Asbury). Vertical section of right eye. Vail’s case. 
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tlicrc was no familial history of malipnanl 'Tlic left eye was normal, 
neoplasia. .Since it was feared that the pigmented 

1 he vision in each eye was 20/20. s{)ot was a malignant neoplasm, enuclca- 
Neither eye .showed atiy .sign of either tion of the right e 3 ’e was advised and 
congestion or innammation. Through the performed in March, 1936. 
clear cornea of the right eye a brown .spot The specimen was fixed in Szent- 

Gydrgyi’s Iluid. When the globe 

j was oi)cncd in the vertical plane, 

^ could be seen inside the eye 

^ because the fixative used had ren- 

P dered the vitreous opaque, 

i ^ Microscopic examination : The 

• ' ' posterior segment of the eye was 

' , nonnal. The anterior segment was 

■ 4 " '' defonned bv a black tumor mass 

I '' 2.5 mm. b}’ 4 mm. in size, which 

k'*'- ' ; Jay in the angle between tlie cili- 

Fig. 3 (.A.sbiiry). Low power of ttiinor. Vail’s c.asc. Thin- bod} and the iris (fig. 2). Tiie 

walled cyst on posterior border (Xl4). tumor did not involve the ciliary 

body to any great extent, but pro- 
could be seen in the upper peripher)’^ of jected forward into the anterior chamber 

tlie iris. This lesion measured 3 mm. and backward into the posterior chamber, 

across its base and 2 mm. in the vertical The mass had pushed the lens forward and 

diameter. The rounded lower edge of the slightly downward. The lens had displaced 

brown spot extended to within a millimeter the lower portion of the iris forward and 


Fig. 3 (.A.sbnry). Low power of tninor. Vail’s c.asc. Tliin- 
wallcd cyst on posterior border (Xl4). 


of tlie pupillar}’ margin (fig. 1). The pupil the tumor had pushed the upper limb far 
reacted normally but was slightly irregu- forward, making the anterior chamber 
lar. The lesion projected beyond the nor- shallow. The lower pupillary border of tlie 
mal plane of the iris, rendering the upper iris was adherent to the lens capsule. The 
part of the anterior chamber shallow. The tumor intervened between the lens and the 
pigmented nodule was solid, not a cyst, upper limb of the iris. In its greatest 
Except for slight opacity in the upper diameter the tumor had replaced all 
periphery of the lens adjacent to the iris of , the iris tissue from the root to the 
lesion, the ocular media were clear and the lateral margin of the sphincter muscle, and 
fundus oculi was negative. was adherent to the periphei^^ of the 

cornea, blocking the chamber 
angle (fig. 3). The corneal endo- 
thelium had disappeared in the re- 
gion of contact, but Descemet’s. 

■ membrane was intact, and the 
cornea proper had not been in- , \ 
vaded. The medial edge of the tu- 
mor was adherent to the lens 
capsule over the upper third of its 
anterior surface. The adjacent 
capsular epithelium had begun to 



Fig. 4 (Asbury). Depigmented section, same tumor proliferate and there were cata 
(x325). • ractous changes in the outer 
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kv«s of the cortex. Large macrophages fibrils. Partially ilepigmentcti sections 
fiUed with brown pigment had cohected , were stained with azo-carmine \yhich dif 
in the lower angle .of the anterior cham- fcrcntiatcd the fibrous supporting issue 
her and were also found in the spaces oi (hg- b). 

Flt"und Schlemm's canal, and in Six years after ent, cleat, on the pni.en. 
the adjacent iris stroma of this 
part of the eye. 

There were cysts on the free 
margin of the tumor. These con- 
tained fluid and melanin-bearing 
macrophages. The cysts had thin 
walls of flattened cells, usually un- 
pigmented. The tumor mass was 
well pigmented, the cut surface 
appearing mottled brown. Practi- 
call}'^ everjf tumor cell contained 
melanin granules, and the major- 
ity were heavily pigmented. 

The tumor was made up of 
. cords and groups of well-differen- 
tiated epithelial cells having a 
pseudoacinar arrangement with- 
out true lumina. The character of the cells 
was best seen in bleached sections. The nu- 
clei of the tumor cells were general!}' 
round and oval, larger than those of the 
iris or ciliary epithelium, although they 
contained similar granular chromatin pat- 
terns. Many of the tumor nuclei contained 
conspicuous nucleoli (fig. 4). The tumor 
was supported by a moderate amount of 
cellular fibrous-tissue stroma. 

The tumor was fairly well cir- 
cumscribed but not encapsulated. 

Unlike true adenoma, this tumor 
seemed to have an invasive qual- 
. it)'. Slender cords and tubes of 

pigmented cells were seen in the 
spaces of Fontana- adjoining the 
tumor, in Schlemm’s canal and 
adjacent venous channels, in the 
loose tissue of the anterior edge 
of the ciliary body, and in the an- 
. • tenor ciliary processes (fig. 5). 

Silver technique stained only, the 

■ fibers of the supporting tissue; the . , . , . -o ■ . 

tumor cells showed no arevronhil ^ depigmented section stained 

«cu no drgyropnn . with azo-carmine {X325). 


Fig. 5 (Asbiiry). Posterolateral edge of tumor. Pig- 
mented cells in A, Schlemm’s canal; in B, spaces of 
Fontana; in C, ciliary body (xl60). 


was living and well. There was no evi- 
dence of recurrence of the tumor in the 
orbit, nor of metastasis. 

The Army Medical Museum made 
available Its material on epithelial tumors 
of the iris and obtained permission for the 
publication of tlie cases in the series which 
had not been reported. Dr. J. S. Plumcr'’*’ 

* Grateful acknowledgment is made to Dr. 
Plumer for permission to report this case. 
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oi Pittsburgh, Pennsylvania, coiUrilnilcd not encapsulated, Pscudoadnar arrangc- 
a ease, shown in its collection, which he- incut of the epithelial cells was visible in 
longed in the group ^undcr discussion. some parts of the tumor hut was not so 
Accession No. 55679, eye of J. B., apparent as in the specimen previously 

white male, aged 61 years. 1 lie patient described, being masked by marked in- 
flammatory and degenerative 
clianges jirescnt in the neoplasm. 
The iris was infiltrated with in- 
flammatory cells which increased 
in number toward the tumor. The 
reaction was pleomorphic, but 
cells of the lymphocytes series 
predominated. The medial edge of 
the neoplasm adjacent to the iris 
was heavily infiltrated with in- 
flammatory cell.s, and diffuse in- 
filtration was found throughout 
the tumor. Near the center of the 
mass nearly all the inflammatory 
cells w’cre polymorphonuclear leu- 
cocytes. On both the anterior and 
posterior surfaces of the tumor 
there w’as a plaque of hyalinized 
scar tissue (fig. 8). There w'as 
was living and W'cll tlirce yTars after ver)’- little pigment in the tumor, most of 

enucleation. One section of tlie eye wms the epithelial cells containing none. The 

available for study. A'licroscopic descrip- bulk of the tumor was wdthout definite 

tion : An oval tumor mass 3 mm. by 4.3 acinar arrangement, but near the medial 

mm. replaced the outer two thirds of the edge well-formed acini w^ere found,' sev- 

iris on the nasal side of the eye and re- eral of which were composed of pigmented 

placed the anterior ciliary processes (fig. cells (fig. 9). Aside from the more com- 
7). The tumor was circumscribed but plete differentiation to form acinar striic- 

— . tures, tumor cells in tliis region 

did ;.ol differ morphologically 
from those seen elsewhere. The 
morphology in ' this region of 
greater differentiation was essen- 
tially like that seen throughout ' 
most of the first tumor examined 
at the Holmes Hospital Labora- 
tory. 

The nuclei of the epithelial cells 
composing the tumor varied" in 
size, but few showed nucleoli, and 
none mitotic figures. At the me- 
dial edge .a single layer of epi- 
thelial cells extended for some dis- 




Fig. 8 (Asbury). Posterior margin of tumor showing 
hyalin plaque and inflammatory reaction (Xl60). 





tance over the anterior surface of the 
iris. The tumor was more sharply de- 
marcated laterally than the others of the 
group; nevertheless, cells resemblmg.the 
tumor cells, some of them containing 
fine pigmented granules, were found in 
the spaces of Fontana and in the venous 
channels near, the angle. 

The eye showed microscopic changes 
compatible with the age of the pa- 
tient, such as sclerosis of vessels 
and moderate proliferation of cili- 
ary epithelium, but no significant 
lesion other than the tumor in the 
’iris. The retina and optic disc ap- 
peared normal, but the optic nerve 
' behind the lamina cribrosa pre- 
sented an unusual appearance, the 
significance of which was not 
clear. 

Although it contained less pig- 
ment, the tumor in this case close- 
ly resembled the one reported by 
Zentmayer, especially in regard to 
the presence of hyalinized tis- 
^ use between the groups of epithelial 
cells. The neoplasm in the other case 
(Vail), although more heavily pigmented, 
was otherwise identical with the tumor 
described by Keyes, a section of which 
was included in the Army Medical Mu- 
, seum collection. Keyes noted the similari- 
ty between the tumor he described and 
that reported by Zentmayer. The two 
cases, presented here for the first time, 
widen the range of variation encountered 
in the group as a whole. The first one 
(Vail) was the most heavily pigmented of 
the group, whereas the second tumor 
(Plumer) showed practically no pigment 
and more extensive hyalinization than 
Zentmayer’s neoplasm. The two cases in 
the literature serve to emphasize the 
similarity of the two described here, 

■ ''hich at first glance appeared very dif- 
ferent. These two, the least-pigmented 
turnor (Plumer) and the most heavily 
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pigmented one (Vail), were comparable 
in size and equally destructive as regards 
the iris. Microscopically, pigment seemed 
to be an incidental finding in this group, 
not being pathognomonic, as it is supposed 
to be in malignant melanoma, nor did the 
amount present help to determine the 
site of origin of the tumor. Although 
varying widely in the degree of pigmen- 





Fig. 9 (Asbury). Medial edge of tumor showing 
pseudoacinar arrangement of tumor cells and acini of 
pigmented cells (X325), 


tation, these four tumors had almost 
identical locations. The presence of abun- 
dant pigment led to the clinical diagnosis 
of malignant melanoma in at least two 
of the cases (Keyes and Vail). In all the 
cases enucleation was performed because 
the presence of malignant neoplasm was 
feared. Histologically the tumors fulfilled 
the criteria for benign neoplasia, and a 
favorable prognosis was substantiated hy 
the subsequent histories. 

However, all the tumors showed a 
tendency to invasiveness, as evidenced by 
the infiltration of the spaces of Fontana, 
Schlemm’s canal, and the venous chan- 
nels, and, in some instances, of the an- 
terior part of the ciliary body. At the 
time of removal, all the tumors were 
comparatively small, but it is conceivable 
that, if they had remained unmolested, 
growth would have continued and the 
eyes eventually would have been de- 
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stroycd. Such seems to be the histor)' of 
cliktyoma, a rare neoplasm arisinjr from 
the same embryonic structure but occur- 
ring in young individuals. Diktyoma has 
never been known to metastasize, but 
the oldest case on record, in a Chinese 
farmer, aged 28 years (Soudalcoff, 
1936),-’’ also presented the most exten- 
sive tumor of this type yet to be reported. 
It had destroyed most of the structures 
within the eye and had perforated the 
sclera. As a rule the diktyomata show 
greater cell activity than the group of 
epithelial tumors under di.scussion, karyo- 
kinetic figures being mentioned in most 
of the reports. The place of diktyoma 
among malignant neoplasms has never 
been questioned, in spite of the lack of 
evidence of any predisposition to produce 
metastases. Scarcely a dozen diktyomas 
were found in all ophthalmic literature 
and none had been designated as an iris 
tumor.=‘ If the line of reasoning sug- 
gested by Fuchs’s classification is pur- 
sued, a diktyoma arising in the iris is a 
possibility. Fuchs” thought Ailing’s 
case^® might be an example, but he was 
unwilling to commit himself because the 
material available to him for study was 
in poor condition. Probably he was influ- 
enced in making the tentative diagnosis 
by the youth of the patient, who was four 
years old. VerhoefF, who also saw the 
microscopic sections thought that the tu- 
mor was an endothelioma. Ailing's origi- 
nal article described the growth as con- 
taining cartilage and epithelium. Two re- 
cent reports of diktyoma mention the 
presence of cartilage (Klien, Shepka- 
lova) . 

Fuchs recognized malignant neoplasms 
of the iris epithelium and gave as an 
example the case reported by Hirschberg 
and Birnbacher.^” The left eye of a man, 
aged 26 years, had been enucleated for 
the relief of pain. When the globe was 
opened, a gray tumor massy 10 millimeters 


in diameter, was seen on the posterior 
surface of the iris, displacing the lens 
backward. 'Phe tumor was made up of 
single layers of epithelial cells. It was 
not destructive and had only displaced 
normal structures, but there were tiny 
indej)endcnt nodules of tumor cells on 
the atitcrior surface of the iris which 
h'uchs interpreted as metastases and 
which he considered ample proof that 
the growth was malignant. The micro- 
scopic description seems to permit this 
case to be classified as medullo-epithc- 
lioma of the type which occurs in adults, 
in this instance arising in the iris instead 
of the ciliary epithelium. 

Other epithelial tumors of the iris have 
been reported in the literature. Robert- 
son"'’ called his specimen carcinoma, and 
noted mitotic figures and “colloid degen- 
eration’’ in the tumor. Fuchs considered 
the microscopic description given by Rob- 
crlson loo brief to be conclusive. The 
mention of colloid degeneration suggests 
changes similar to those found in the 
tumors of Zentmayer and Plumer. 

Although the lesion in Meller’s case 
(1913)®® was termed an epitlielial tumor 
of the ciliar}' body, the iris was more 
involved than was the cihar)'^ body. The 
eye had been blinded b}'^ long-continued 
inflammation resulting in extensive pro- 
liferative inflammator}'’ changes, but the 
neoplastic nature of the tumor mass 
seemed apparent to Meller and to subse- . 
quent commentators, and the case has 
been included in bibliographies of medul- 
lo-epithelioma.®^ 

Scefelder (1921)®- described in a Rus- 
sian prisoner, less than 30 years of age, 
a pedunculated' pigmented tumor, which 
was removed from the anterior, surface of 
the iris witli .iridectomy forceps. That 
author described the growth as consisting 
of mantles of epithelial cells enveloping 
vessels. Under high magnification , cell 
processes could be seen which ended in 
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footplates on an outer, limiting mem- 
brane. Seefelder stated that the neoplasm 
was made of pigmented and unpigtnented 
epithelial ceUs and glial tissue, but he 
was unable to classify it definitely. 

More recently Terrien (1929)®^ pub- 
lished an article entitled “Remarques sur 
les tumeurs de riris.” In it he reported a 
tumor which occurred in the left eye of 
a patient, aged 58 years, and which was 
confined to the iris. He described the 
neoplasm as consisting of irregular 
masses of epithelial cells forming thick- 
walled tubular structures that had cen- 
tral cavities filled _with necrotic small 
-anaplastic cells and extravasated blood. 
The tumor cells contained no pigment. 
Terrien stated that the tumor, which clini- 
cally resembled sarcoma, had the histo- 
logic characteristics of epithelioma. 

Several other reported cases were dis- 
■ carded because it w^as decided that the 
tumors were not epithelial. The lesion 
presented by Mawas (1934)®* w^as de- 
scribed as a new growth of nervous ori- 
gin; and a lengthy article by Orzalesi 
(1935)®® recorded in detail a tumor which 
the author considered the first glioma of 
the iris to be reported. The lesion in the 


tumors may be closely related. Our pres- 
ent concept of tlie embr>'onic develop- 
ment of tlic intrinsic muscles of the ins 
makes leiomyoma a close cousin to Ac 
tumor arising directly from tlie postenor 
epithelium. The w'ork of Klien (1936)^ 
on melanoma of the iris of epitlielial ori- 
gin postulates a relation between some 
malignant melanomas in this area and 
the other two groups of iris tumors. Klien 
states that there are benign melanotic 
tumors of the iris of ectodermal origin 
arising “from the outer epithelial layer 
of the secondar}' optic vesicle at or near 
the ciliar}’ end of the dilator muscle, _ 
which are characterized by polymorphy 
of cells. 

“A similar origin may be taken into 
consideration for the malignant melano- 
mas of the iris, which arise from its 
posterior surface and are also character- , 
ized by cellular polymorphy. ...” In addi- 
tion to the morphologic characteristics, 
an accurate classification of primary’' tu- 
mors of the iris must take into considera- 
tion the genetic relations of the various 
types, and in turn this must wait upon 
the final solution of the problem of their 
histogenesis. 


third case in Pincus's series (1939)®® 
was said to arise from, cells of the sec- 
ondary optic vesicle, and a tentative diag- 
nosis of glioma was made. The location 
and general description of the tumor 
suggested the picture' of leiomyoma of 
the iris. It is possible that these three tu- 
mors belong to the same group and that 
they did arise from the neuro-ectodermal 
layer of the iris. 

On a morphologic basis most of the' 
primary tumors of the iris reported in the 
literature fall into three groups, malignant 
melanomas," leiomyomas, and' epithelial 
tumors. Many of the last-named group 
are pipnented, but the mere presence of 
melanin does not justify classifying them 
as melanomas. Histogenically all these 


In discussing gliomas of the retina, 
Grinkeri® divides the tumors arising from 
the secondary optic Wide into three 
groups, the neuro:epithdiomas, the ret- 
inoblastomas, and the medullo-epithelio- 
mas. The first two are retinal tumors. 
The third group arises from the pars . 
ciliaris retinae where the primitive single- 
cell-layer form of medullar)’- epithelium 
persists in adult life. The pars iridis 
retinae has the same origin as the ciliary’ 
epithelium and theoretically could be the ' 

- site of origin of medullo-epithelioma. 

Medullo-epitheliomas in the brain rare- 
ly produce metastases, and the clinical 
course subsequent to operation in cases of , 
similar, neoplasms in the eye is usually 
benign. In those cases in which recurrence 
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and metastasis liad heen reported, the ]n spite of tlic relatively benign bisfo- 
diagnosis of medullo-epithelioma is open logic characteristics and the favorable 
to question (GnOlth, Martens).'**' subsequent histories, these tumors all 

The four eases considered in detail showed a definite tcndcnc}’ to invasivencss 
(chart 1 ) form a grouj) of relatively 1)C- and local destructiveness. Although not 

CHAR'r 1 


l:).M,\ D.s nr.NiON i;riTma.iAt, tomohs or Tin; itus 


Author 

und 

Contributor 
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! .Sex- i IWv 

1 < 

' J 
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! ! i ■ 

I ~ 

1 PostofK'ra live History 
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19.16 

F. left 

1 

fow 1 2 luni. 1 yes 
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2.5 nun. | 

1 Case was reported less 
1 than one year after enu* 

j cleat ion 

Keyes 

and 

Moore 

1938 

, 29 

\ 

! 

1 

i 

! F. 

1 

j left 

‘ 1 

one 
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4 .5 mnt. 
X 

3.6 mm. 

1 yes. 

1 modem te 

1 amount j 

i 1 

1 'fwo years later no ex ten- 
j sion and no metastasis 

i 

•Asburv 
Vail ' 

1 

•15 

F. 

1 

ri^ht 

one 

month 

2.5 mm. 

X 

4 mm. 

yes, 

Iieavily 

pii^menlcd 

Six years later: no recur- 
rence, no metastasis 

Asbury 

PIunicT 

64 

i 

? 

four 

yc:irs 

3 mm. 

X 

4.3 mm. 

vcr\' 

scant 

Patient living: and %vcll 
three years after enu- 
cleation 


nign epithelial tumors which atTeclcd 
principally the iris and arose presumably 
from tlie posterior iris epithelium or the 
anterior edge of the ciliary epitlielium. 
The tumors were circumscribed but not 
encapsulated. Pigmentation varied within 
wide limits; the tumor cells were well- 
differentiated, karyokinetic figures were 
sparse. Several of the tumors showed a 
tendency to hyalin degenerative change. 
The pseudoacinar arrangement of the 
epitheliaT cells suggested the folded sin- 
gle-layer sheets described in medullo- 
epithelioma. 


malignant in the sense that Uiey pro- 
duced metastases, perhaps they are malig- 
nant in the same sense as the rodent ulcer 
of the skin, which is included among the 
carcinomas (basal-cell or hair-matrix 
carcinoma). The epithelial tumors of the 
iris described here might be classed as 
medullo-epitheliomas, or at least as a 
group intermediary between truly be- 
nign epithelial hyperplasia and the lesion 
which, in the ciliary body, is called malig- 
nant epithelioma. 

3549 Holly Lane. 
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TRACHOMA* 

Wesley G. Forster, M.D.'f 
Tempe, Arizom 

AND 

J. R. McGibony, M.D.^ 

Chicago ' 

With millions of American youths Hv- lief that trachoma was introduced among 
ing under war conditions in endemic • American Indians by the early Spanish 
trachoma areas throughout the world it is settlers. There is little doubt t at ic 
highly probable that numerous cases will Spanish were infected with trachoma m 
be returned to this countrj' to disseminate the eighth century during tlie Moham- 
the disease. Therefore, it is imperative medan invasion and conquest, 
that physicians', specialists and general The Moslem armies were composed of 
practitioners alike, become familiar with elements from Arabia, Asia Minor, 
its diagnosis and treatment. Egypt, and North Africa, where tire dis- 

ease was known to have existed far back- 
Historical in the history^ of these countries. For 

Trachoma has long been one of the seven centuries the Spanish Peninsula 
most baffling afflictions of mankind. Such '’•’’RS controlled and governed by the 
ancient seats of civilization as Palestine, Arabs, and commercial intercourse was 
Greece, Syria, Iran, Iraq, Eg^'pt, Thai- transacted with North Africa and Arabia, 
land, and French Indo-China probably Trachoma is prevalent in Spain today and 
have known it longest, although it is said, in parts of Mexico. settled by people from 
to be endemic over half the earth’s sur- that country. 

face. Accurate statistics are not available, Following the expedition of Coronado, - 
but estimates of incidence, range from Onate, in 1598, with a band of colonists 
one third of the population of China, to composed of Spaniards and Indians, made - 

98 percent of that of Egypt. the first permanent settlement in northern 

Nor is trachoma confined to the East New Mexico near the present pueblo of 
and the Near East. Thousands of fresh San Juan. In the period of the next 100 
cases were reported in recent years in years numerous settlements were made 
Germany. The disease is prevalent among by Spaniards among Indians of New 
the peasants of Poland. During the Span- v Mexico and Arizona. There was intimate 
ish Civil War, some protest was made contact between the Spanish and Indian 
over the evacuation of 4,000 Spanish group's which could easily account for the 
children to England because the disease spread of trachoma. 

. was so widespread in Spain. Trachoma Mention has been made of serious eye 
multiplied greatly in modem- Greece with diseases among Indians in the reports- of 
the^ influx of 1,500,000 refugees from traders, explorers, and early settlers in 
Asia Minor in 1922. the Indian country. Military surgeons 

There is considerable basis for the be- stationed at western posts after 1860 ren- 

* Ernm w uu r,- • • , . dercd some medical care to Indians in 

yrom the Health Division, Office of Indian , 

Affairs, Department of the Interior, Chicago. surrounding communities and occasiori- 

^ Social Physician, U. S. Indian Service. ' Rlty reported contagious eye diseases and 
irector of Health, U. S. Indian Service. blindness. The diagnosis “Trachoma” ' 

1107 



1108 


WESLEY G. FORSTER AND J. R. McGIKONY 


first began to appear in reports of Indian 
Service physicians about 1900.' 

Incidence in the United States 

Incidence of traclioma throughout the 
United States has never been accuratel}'' 
determined, as the disease is not uni- 
formly reportable. Among non-Indians it 
has been endemic for years in West Vir- 
ginia, Arkansas, Tennessee, Oklahoma, 
Ohio, Kcntuclc)', Missouri, and Illinois, 
with more attention given to the problem 
in the latter two states. Cradle* has pro- 
moted an intensive attack under the aus- 
pices of the Department of Public Wel- 
fare of the State of Illinois. He esti- 
mates that in 1937, just preceding the 
inauguration of sulfanilamide treatment, 
tliere were at least 33,500 eases among 
non-Indians in the United States, which 
figure is probably conservative. He also 
reports a total of 3,350 eases in his Illi- 
nois clinics in the 5-ycar period ending in 
1937, but during 1942 there were 389 
new cases. 

New cases of trachoma among non- 
Indians listed by the U. S. Public Health 
Service from reporting states in 1937 and 
in 1941 are shown in table 1. It is not 
believed that the figures represent an 
actual increase in the incidence of tra- 
choma among non-Indians, but a better 
appreciation of its presence because of 
dissemination of knowledge concerning 
its disastrous effects, ease of diagnosis, 
and simplicity of treatment with sulfa- 
nilamide. Improvement in reporting meth- 
ods may also account in large measure for 
the relative increase, as would closer in- 
vestigation of causes of blindness among 
recipients of social-security benefits. 

That considerable trachoma may often 
be found if diligent search is made is 
shown in the following table, as in Arkan- 
sas, where the excellent work of Cos-' 
grove® and his coworkers is bringing to 
light many cases hitherto unrecognized. 


The first recorded survey of trachoma 
among the Indians was made by the U. .S. 
Public Health Service in 1912.'* It was 
found that 22.7 percent of a group of 
39,231 Indians examined on various res- 
ervations in (he United States were found 
to have trachoma. The incidence varied 


TABLE 1 

New TRACHO.MA CASES AMO.VG .VO.N'-I.VDIAN’S 


State 

1937 

1941 

Alabama 

11 

1 

Arizona 

123 

800 

Arkansas 

38 

1,908 

CahTornia 

243 

156 

Colorado 

1 

0 

Connecticut 

4 

1 

Florida 

1 

0 

Georgia 

2 

3 

Idaho 

0 

1 

Illinois 

502 

284 

Iowa 

22 

0 

Kansas 

I 

4 

Kentucky 

68 

86 

Louisiana 

8 

2 

Maryland 

2 

0 

Massachusetts 

21 

19 

Michigan 

4 

89 

7 

Minnesota 

10 

Mississippi 

50 

67 

Missouri 

476 

494 

Montana 

.0 

12 

New Jersey 

.... 7 

5 

New Mexico 

5 

7 

North Dakota 

27 

2 

Ohio 

435 

10 

Oklahoma 

106 

1 ,166 

Oregon 

4 

7 

Pennsylvania 

12 

4 

South Dakota 

2 

26 

Tennessee 

118 

37 

Virginia 

3 

12 

Washington 

.0 

28 

West Virginia 

12 

' 0 

Wisconsin 

6 

2 

Totals 

2,324 

5^ 


from 68.72 percent in Oklahoma, the 
highest, to none found in the Indians of 
Florida. Incidence throughout the years 
maintained a fairly constant average of 
18 to 25 percent. No appreciable progress 
was made in 'combating the disease until 
1939, although thousands were treated' by 
surgical and other means. 

Table 3 shows the number of all pa- 
tients examined for trachoma by special 
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Incidence among north American Indians 
COMPARATIVE INCIDENCE BY STATE AND TRIBE: 1912 1938 1943 


■ ' ■ ‘ . 

1912 

- 

1938* 


1943* 

State Tribes 

Nn_ Percent 

No. Percent 

No. 

Percent 

Exam. Trachoma 

Exam. Trachoma 

Exam 1 racnoma 

Arizona Apache 

Hopi ^ 

Navajo ^ 

771 

1,079 

13.0 

38.0 

5,600 
' 1,595 

32.1 . 

37.1 

1,151 

764 

4.6 

2.2 

1,574 

3o;o , 

1,317 

32.5 . 

5 j318 

10.1 

Papago 

Pima 

500 

20.0 

1,339 

17.7 

484 

2.8 

112 

39.0 

2,020 

16.8 

1,164 

2.4 

Total 

4.036 

27.0 

11,871 

27.2 

8,881 

7.4 

California Yuma 

222 - 

23.0 

1,177 ' 

18.2 

407 

1.2 , 

Idaho Shoshone & 




22.2 

236 

15.2 

Bannock 

250 

19.2 

212 

N. Idaho 

264 

12.9 

298 

9.0 

356 

7.8 

* Total 

514 

16.0 

510 

15.6 

592 

10.8 

Montana Blackfeet 

435 

20.2 

899 

- 17.6 

958 

38.6 ■ 

Crow 

299 

29,1 

428 

26.9 

573 

3.3 

» Flathead 

290 

12.4 

557 

10.0 

417 

6.9 

Sioux 

Northern- 

501 

31.5 

653 

18.4 

522 

274- 

9.7 

10.9 

Cheyenne 

283 

39.2 

341 

44.8 

Total I 

i',808 

26.4 

2', 878 

23.5 

2,744 

19.2 

Nevada Paiute & 







Shoshone 

851 

26.9 

1,012 

16.5 

2,318 

S.6 

New Apache 







Mexico ' (Jicarilla) 

201 

8.4 

177 

5.5 

,396 

-2.2 ' 

Apache 






13.4 ■ 

(Mescalero) 

190 

9.5 

244 

9.0 

186 

Pueblo 

845 

28.4 

5,536 

15.0 

4,955 

4.5 

Total 

1,236 , 

' 15.4 

5,957 

. 9.8 

5,537 


Oregon - Warm 







Springs 

Nez Perce & 

181 

11.0 

218 

21.0 

180 

11.1 

Umatilla 

150 

8.6 

294 

30.8 

298 

19.1 

Total 

331 

9.8 

512 

25.9 

478 

16.0 

South 







Dakota Sioux 

3,553 

17.4 . 

• 3,818 

6.1 ' 

2,877 

11.0 

Utah Ute 

182 

39.0 

292 

.38.7 

499 

IS.O 

Washington Spokane 
Du^mish 

351 

20.2 

291 

.10.3 

536' 

' 5.7 

(Tulalip) 

Yakima 

168 

306 

3.5 

21.2 

376 

427 

6.5 : 

5.0 

440 

446 

. 5.9 - 
8.7 

1 otal 

825 

14.9 

1,094 

7.2 

1,422 

6.7 

Wyoming Shoshone & 








Arapaho 

392 

51.0 

460 

32.6 

348 

19.8 

Miscellaneous, 

. 25,2^ 

'22.8 

' 20,144 

20.3 

15,395 

3.2 

Grand Total . . 

. 39,231 

^ 22.7 

- 49,725 

20.2 

41,498 

7.2 

Most are selected cases found in special eye clinics. 
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physicians of tlic U. S. Indian Service, to- 
j^cthcr with the nnrni)cr of eases of tra- 
choma found and the percentage inci- 
dence for 10 years from the fiscal year 
I93-I through the fiscal year 19-13, During 
the years of 1937 and 193S, the older 
methods of treatment were used and the 
decrease in the incidence over this 2- 


all school children were examined and 
an accurate cross section of the group 
was obtained, whereas in the preschool 
and adult group many of the cases were 
seen only because they were suffering 
from eye disease. 'J’hc lower incidence 
among the school grou[) as compared with 
the other grou{) is due to the fact that 
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Fig. 1 (Forster and McGibony). The incidence of trachoma 
among North American Indians. 


-year period was very small. In 1939 the former group was under closer medi- 
sulfonamides were used almost exclu- cal care and was regularly treated. Here 
sively. In this 5-year period from 1939 again the dramatic drop in the incidence 
to 1943, the incidence of trachoma fell -was observed beginning in 1939 when 
from 20.2 percent in 1939 to approxi- sulfonamides came into general use. 
mately 7 percent in 1943. The most accurate estimates obtainable 

Table 4 represents the Indian-school reveal the fact that in the United States ' 
group and gives a more accurate picture there are, probably, about_ 125,000 blind 
of the incidence of trachoma. Practically persons (less than 20/200 vision) in the 
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nil 


countr)', a rate'of about 1 p.er 1000 total 
population. No facts' are available to de- 
termine the role of trachoma as a causa 
tive factor among the general population. 

, Gradle reported in 1937 that 7.8 percent 
of 2,713 non-Indian trachoma patients 


TABLE 3 

Examinations of all Indians made by 

SPECIAL physicians 


Fiscal Year 
Ending July 3 

Number Positive 

L Examined Trachoma 

Incidence 

percent 

1934 

53,792 

9,449 

17.5 

1935 

59,048 

10,906 

18.6 

. 1936 

61,840 

13,079 

21 J 

1937 

49,681 

10,780 

21.4 

1938 

49,725 

10,082 

20.2 

1939 

54,026 

10,934 

20.2 

1940 

64,634 

10,074 

15.5 

1941 

72,975 

7,867 

10.7 

1942 

49,314 

4,068 

8.2 

1943 

41,498 

3,023 

7.2 


had vision of less than 20/200 because of 
the disease. 

A survey in 1937, with reports from 
agencies representing 165,555 Indians, re- 
vealed 830 cases of blindness, or 5 per 
1,000 Indians, Of these 830, trachoma was 
given as a causative factor in 412, or 49 
percent. This would indicate that about 

/ TABLE 4 

Examination of school children 


Fiscal Year Number Positive Incidence 
Ending July 1 Examined Trachoma percent 


1937 

39,273 

8,978 

22.9 

1938 

41,685 

8,514 

20.4 

1939 

44,235 

8,970 

20.3 

1940 

53,580 

8,379 

15.6 

1941 

56,794 

4,896 

8.6 r 

1942 

38,761 

2,696 

6.9 ■ 

1943 

34,419 

1,859 

5.4 


1-5 percent of trachoma cases among 
Indians resulted in blindness. 

In 1942, three years after introduction 
of sulfanilamide medication in trachoma, 
the number of blind Indians was found 
to be 617 in a reporting population of 
253,263, or 2,4 per 1,000 population. 


Etiology 

Trachoma is an infectious ^ disease 
probably caused by a filtrable virus af- 
fecting the conjunctiva and the cornea 
of the ejie, producing pain, lacrimation, 
and photophobia. It is characterized by 
a red and inflamed conjunctiva in which 
follicles or papillary hypertrophy are most 
pronounced in the conjunctiva of tlie 
upper lid and by the extension of blood 
vessels (pannus) from the upper limbus 
downward into the cornea. This pannus 
is frequently observed only with the aid 
of magnification and illumination, such 
as is possible with the biomicroscope or 
slitlamp. 

The spread of trachoma may be influ- 
enced by many factors, some of which 
are; (1) overcrowding in the home, caus- 
ing too close contact; (2) poor personal 
hygiene, due chiefly to the insufficient 
water supply; (3) lack of protection 
''against flies; (4) conjunctival irritation 
due to the exposure to smoke in the home, 
excessive sunlight, sand and dust storms, 
and such factors; (5) the high incidence 
of bacterial infection, which results in a 
discharge from the eyes. 

In a study in 1937 among the White' 
Mountain Apache Indians of Arizona,® 
it was found that the living conditions 
were primitive. In a group of 68 families 
there were 255 individuals; 63, or 24.7 
percent, showed evidence o£ active tracho- 
ma. The incidence for preschool children 
was 33.9 percent and for children of 
school age 34.3 percent, indicating that 
trachoma was established in high fre-, 
quency prior to school age. There were 
a number of families in the group in 
which neither the mother nor the father 
had trachoma, yet- one or more of the 
children were infected. From this study it 
was concluded that trachoma was a dis- 
ease of the family, requiring intimate 
contact for transmission. However, it 
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docs not always follow that the disease is 
transferred from the parents to the chil- 
dren and the communicability is not great. 

Braley" found no evidence to incrimi- 
nate the louse as a vector of trachoma 
vinjs among Apache Indians. 

In 1912 Nicolle, Blaizot, and Cuenod' 
conducted two experiments, employing 
modified Berkefcld-V filters, with bac- 
teria-free filtrate of trachomatous ma- 
terial. In the first experiment, the bac- 
tcria-free filtrate produced clinical tracho- 
ma in a Barbary aj)c, which in turn was 
transferred to a human eye. In the second 
experiment, experimental trachoma was 
produced in a chimpanzee. 

The work of Thygeson and Proctor® 
with baboons, Thygeson, Proctor and 
Richards'* with a human, and Julianellc, 
Morris, and Harrison'" witli monkeys 
(Macacus rhesus), confirmed the filtra- 
bility of the agent of trachoma. Thygeson 
and Ricliards” concluded that the agent 
is filtrable under certain conditions ; that 
it has Uie characteristics of a virus (fil- 
trability, inclusion-bod}' formation, and 
noncultivability on nonliving media) and 
that it is identical with the elementar}' 
body of Halberstadter and Prowazek.'- 
The viruses of inclusion blenorrhca, psit- 
tacosis, lymphogranuloma venereum, and 
trachoma appear to form a transitional 
group between Richetlsiae and the typical 
viruses. 

Pathology 

In the early stages of trachoma there 
is an increase in the number, of lympho- 
cytes in tlie conjunctiva, but as the dis- 
ease progresses these are gradually re- 
placed by plasma cells. Plasma cells are 
seen as round or oval cells with an eccen- 
tric nucleus which resembles the, spokes 
of a wheel. Formation of new capillaries 
in the tarsal conjunctiva is observed 
extending toward the surface of the con- 
junctiva, ' at which point they end in 


whorls. Cicatrization in the conjunctiva 
may occur in conditions other than tracho- 
ma, but it is of minor importance in their 
pathology. In trachoma the formation of 
fibroblasts is continuous with the disease 
in all of its stages and is ver}' significant 
This fibroblastic proliferation causes a 
scarring of the tarsus which results in 
entropion and xerosis. 

The corneal patholog}’ is of vast im- 
portance in the diagnosis of the disease. 
The pannus of trachoma, before the ad- 
vent of the biomicroscope, was considered 
to be an occasional late complication of 
the disease. The slitlamp studies of Bu- 
sacca,” Cuenod and Nataf,'^ Danilev- 
skij,'® Dusseldorp,'® Howard,'' Tliyge- 
son,'® and others indicates tliat pannus is 
an integral part of the disease. Cuenod 
and Nataf® found biomicroscopic signs 
of pannus in tlie trachomatous eyes of 
children at a time when gross examina-, 
tion revealed no clianged. Wilson,"* 
studying only tlie vascular changes of 
pannus, always found extension of capil- 
lary loops into tlie cornea. He obsen'ed 
that the pannus usually appeared at tlie 
same time as conjunctival lesions. Busac- 
ca found avascular keratitis in all cases 
of active trachoma that he observed and . 
noted that it preceded vascularization of, 
the cornea. - 

Thygeson,'® in a study of 204 tra- 
chomatous Indian children, found no es- 
sential difference between trachoma of the 
Indian and that, of tlie White. Vascu- 
larization of tlie cornea in this group ap- 
peared to be an extension of preexisting 
limbic loops ratlier than formation of new 
blood vessels. The degree of penetration 
varied from one millimeter to complete 
vascularization of the cornea. 

Diagnosis 

Clinical diagnosis is based upon the 
characteristic appearance of the conjunc- 
tiva and the presence of a trachomatous 
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pannus consisting of the. extension to 
varying degrees, of *&e limbal vessel loops 
into the clear portion of the -cornea. 

■' In the differential diagnosis there are 
several diseases which may very easily be 
confused with trachoma ; 

FoUiculosis is of first importance be- 
cause it is so difficult to distinguish the 
appearance of follicular conjunctivitis, 
from trachoma. However, in folliculosis , 
no characteristic comeal pathologic 
changes, such as- pannus and infiltrates, 
are found. These cases do not respond to 
treatment with sulfanilamide as does 
trachoma, but they do dear up with the 
instmation of 0.25- to 0.5-percent solution 
of zinc sulfate. 

Vernal conjunctivitis is occasionally 
• confused with trachoma^ but 'here the 
characteristic trachomatous comeal 
changes are not present, and the seasonal 
character of the disease is sufficient to 
mle it out, 

■ Inclusion blennorrhea may be elimi- 
nated because of its tendency to spon- 
taneous cure without treatment and the 
lack of corneal involvement. 

Nutriiioml disturbances, particularly 
riboflavin deficiency, often produce cor- 
neal vascularity, but are not easily con- 
fused with trachomatous pannus. 

Classification 

The stage of the disease is determined 
by the appearance of the conjunctiva. In 
both the U. S. Indian Service and the 
State of -lUinois Trachoma Clinics, the ' 
following classification is used; 

Code (Type) I. The primary stage of 
trachoma. The conjunctiva may be red- 
dened and somewhat swollen and hyper- 
emlc. When the lid is everted, small sub- 
epithelial follicles can be seen under the 
conjunctiva, dotting the surface of the 
tarsus and especially prominent around 
the transitional folds. There is a similar 
appearance, somewhat less marked, in the 


conjunctiva of the everted lower hd. The . 

presence of follicles may Fe masked by . 
the somewhat velvety appearance of the 
conjunctiva, but they can be detected 
when examination is made under magni- 
fication. In order to classify the appear- 
ance as Typt I trachoma, there must be 
beginning involvement of the cornea. This 
usuall)'' occurs at the upper limbus, in the 
form of a slight advance of the vessels 
beyond the limbus, possibly slight pitting 
of the overlying epithelium, and small 
gray infiltrates in the comeal substance. 
Unless and until these corneal changes 
make their appearance, the conjunctiva 
above described must be classified as Code 
V (suspicious trachoma) and not Code I. 

Code (Type) 11. This type exhibits 
more or less numerous bleblike ex- 
crescences which protrude above the sur- 
■ face of the rest of the conjunctiva. When 
pressed upon or manipulated, these little 
tumors often rupture easily, and their 
gelatinous contents escape. They are 
usually very prominent in the retrotarsal 
folds and generally fairly well scattered 
over the tarsal mucosa of 'both lids; In 
some cases, owing to the generalized in- 
filtration, these excrescences or little 
tumors cannot be distinguished. This 
stage also sometimes presents papillary- 
hypertrophy to a more or less marked 
degree, which is often spoken of as the 
raspberrylike process because of the re- . 
semblance. The comeal changes are al- 
^vays present to a greater or lesser extent. 

Code (Type) III. The follicles and the 
excrescences seen in T}^e II have either 
■ disappeared entirely or are in the process 
of becoming absorbed. The entire con- 
junctiva is somewhat less thickened but 
is more hyperemic. The surface is apt .to 
be irregular, owing to the development of 
connective tissue in -tiie conjunctiva. Con- 
traction of the cicatricial tissue of the 
• eye tends to .produce eversion or inver- 
sion of the lids or other similar''sequelae. 
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Code (Type) IJ''. Healed trncliomn. 
The conjunctiva is cicatrized, both 
inacroscopically and microscopically. A 
layer of pannus is to be seen, and various 
scar malformations may be present. No 
active innammalion is visible unless sec- 
ondary infection has taken place. 

Code (7 ype) J'. Any form of con- 
junctivitis which is suspicious of 
trachoma is classified under this code. 

Course ok diskask 

The onset may be cither acute with 
severe subjective symptoms, such as 
photophobia or severe pain, or it may be 
gradual. The disease as seen during the 
first week is characterized by a general- 
ized redness of the bulbar conjunctiva, 
with lacrimation. Occasionally, secretion 
is present, and the lids frequently stick 
together. Photophobia is invariabh' pres- 
ent. Within one to two weeks from the 
onset, a few tiny white follicles can be 
seen scattered over the tarsal conjunctiva 
in the region of the retrotarsal fold. At 
this time, with the aid of the corneal 
microscope, a beguming extension of the 
blood-vessel loops can be observed, ex- 
tending from the upper part of tlie limbus 
downward into the cornea. As tlie disease 
progresses and more follicles are seen 
on the tarsal conjunctiva, there may also 
. be seen an extension of the pannus and 
the presence of subepithelial infiltrates, 
especially in the clear part of the cornea 
which is free of blood vessels. 

During the entire course of the disease 
minute punctate epithelial lesions may be 
seen, which stain with fluorescein. This 
description would refer to Code I. It is 
during this stage of the disease that in- 
clusion bodies are found in the epithelial 
scrapings of the conjunctiva more fre- 
quently than in any other stage. As the 
disease progresses the follicles increase 
in number and size. The condition is now- 
to be classified as beginning Code II. Dis- 
s tinct follicles are difficult to see because 


of the marked papillary hypertrophy. 
Ihere are several small conjunctival ele- 
vations having irregular surfaces, giving 
the tarsal conjunctiva a rough appear- 
ance, A further characteristic of this 
stage is (he readily distinguishable paii- 
nus, which is more easily recognized. The 
subjective symjfloms are usually more 
severe but these varv with each case. 

The next development is the cicatriza- 
tion of the conjunctiva, and it is this 
scarring which forms the basis for the 
classification of Code III. The diagnosis 
of trachoma is made simple at this stage 
because of the presence of scar tissue in 
the form of fine striae covering the hyper- 
trophic conjunctiva. The amount of 
scarring present depends upon the dura- 
tion of the disease. The longer the dise.ase 
has existed tlie more scar tissue is to be 
observed. The pannus in this stage is 
usually increased, and it is possible in 
some cases to see complete vasculariza- 
tion of the cornea. 

Corneal ulcers are a complication and 
are seen somewhat more frequently at 
this than at other stages of tlie disease. 
The complication of corneal ulcers might 
be a factor in the marked extension of 
vessel loops and the vascularization of 
the cornea. There is more danger of de- 
creased visual acuity from scars resulting 
from corneal ulcers than tliere is from 
the pannus and corneal infiltrates, which 
to a certain extent clear following treat- 
ment with the sulfonamides. 

The last stage, or Code IV, is the healed 
stage of the disease. Smooth scar tissue 
has replaced the papillary hypertrophy 
and follicles which were present. This 
laying down of scar tissue frequently 
causes deformity of the lids, which mani- 
fest a tendency to curve inward, leading 
to irritation of the cornea by the inverted 
lashes. Deep trachomatous infiltration of 
the upper lid occasionally causes perman- 
ent ptosis. Even though the disease is 
clinically arrested, one is still able to see 
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evidence of the pannus, which consists of 
atrophic vessels. The use of the biomicro- 
scope is usually necessar}^ to' see the 
remains of the pannus. 

In sulfonamide-treated cases this cica- 
trization, which is so typical in the late 
stages, is diminished or may be absent if 
the treatment takes place early in the 
course of the disease. 

Treatment 

Prior to the introduction of dhe use 
■ of the sulfonamides in trachoma by the 
U. S. Indian Service, many different 
kinds of treatment employed the use of 
some agent which would hasten the pro- 
duction of scar tissue. Mechanical meth- 
ods used were scraping of the conjunc- 
tiva with a sharp instrument, brushing 
by means of a, toothbrush, expression of 
follicles, and grattage with a piece of 
gauze. Massage of the conjunctiva with 
a cotton applicator soaked in chaulmoogra 
oil or mineral oil was also used. Instilla- 
tion of 4-percent copper-sulfate solution, 
and application of a 1-percent solution of 
silver nitrate, and many other methods 
were used. ISIo one method was satisfac- 
tory, as was evidenced by the multiplicity 
of procedures. 

Following the successes with the use 
of sulfanilamide, reported by Loe^® and 
Boen-Lian,^^ chemotherapy rapidly re- 
placed former methods of treatment in 
the Indian Service. Loe used one-third 
grain of sulfanilamide per pound of body 
weight, administered daily in divided 
dosp for one week, then one-quarter 
grmn per pound for another two weeks. 
Hirschfelder,^® Richards,^^ Forster,^* 
and Thygeson"' also reported good results 
from the use of sulfanilamide in the 
treatment of trachoma. 

When sulfonamides were first em- 
ployed in the Indian Service the cases 
\^re closely observed by hospitalization, 
the visual acuity was tested before and 
3 ter treatment. During the administra- 


tion of the drug, daily blood studies were 
made together with the examination of 
tlie urine. Changes in the visual acuity 
were found generally unreliable as 3 
check in the progress of the treatment, 
owing to the fact that the examination 
was conducted in a subjective manner 
with the possibility of error. However, 
the acuity of a very large number of pa-. 
tients showed rather marked improve- 
ment. When prolonged observation of 
approximately 1,300 cases had uncovered 
few significant changes in the blood it 
was believed that a routine blood exam- 
ination was not necessar}’’, and studies of 
this kind were made of . only -individual 
cases. Patients were questioned closely 
regarding any symptoms which might be 
attributed to the administration of sul- 
fonamides, If the patient became cyanor 
tic or complained of subjective symptoms, 
the drug was discontinued for a day or 
two and started again after the symptoms 
had subsided. When sulfanilarnide was . 
given in daily doses of 0.5 gr. per pound 
of body weight, the blood concentration 
was over 5 mg. per 100 c.c. In certain 
cases concentrations of 3 mg. per 100 c.c. 

In certain cases concentrations of 3 mg. 
per 100 c.c, had a definite therapeutic - 
effect if used over a period of four to six 
weeks. 

During the past four 3 rears over 20,000 
patients have been treated, and of these 
approximately 75 percent were cured with ' 
one course of treatment. The remaining' 

25 percent required a second course oil 
treatment, in all probability because of 
inadequate dosage or because the drug 
was not continued long enough. It was 
found that over 90 percent were cured 
with one course of treatment when a 
dosage of 0.5 gr. per' pound of body 
weight was administered over a period of 
20 days. 

Inasmuch as the disease is localized 
mainly in the conjunctiva, tarsus, and 
cornea of the eye, local treatment was 
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tried on n group of Indinn children in the 
font! of a 20-perccnt sulfanilamide oph- 
thalmic ointment wliich was used without 
other treatment. The ointment was jjlaccd 
in the cul-de-sac and massaged for ID 
minutes, with the lids closed, three times 
a day over a period of two wcclcs. No 
improvement was observed. Instillation 
of a saturated solution of sulfanilamide 
was used in a group of 15 eases, three 
times daily for a period of one month 
without other treatment, and this group 
also showed no apparent improvement 
following this course of treatment. 
Busacca*® also had no success in the use 
of sulfanilamide locally. Cosgrove’ made 
a prcliminarj' report of possibly promis- 
ing results, using only local therapy, but 
later advised in a personal communication 
that satisfactory results were not ob- 
tained. Loe*' stated that he had had ex- 
cellent results from the use of very finely 
powdered sulfanilamide applied directly 
to the lower cul-de-sac. About 2 gr. of 
powder is placed in the eye and the lacri- 
mal secretion converts this powder into a 
pastelike roll. This is allowed to remain 
in the eye for 6 to 12 hours. Loc claims 
that trachoma can be arrested in one to 
two months by the use of this metliod 
only, although it is more effectively used 
in conjunction witli oral administration 
of the drug. 

There have not been encouraging re- 
sults from tlie use of sulfathiazole admin- 
istered either locally or by mouth. PIow- 
ever, Cosgrove’ reported favorably on 
this, course of treatment. Although 
trachoma responds to treatment widi sev- 
eral of the sulfonamides, sulfanilamide 
is the preferred drug, from tlie stand- 


point of efficacy and economy. 

Phy.sicians of the Indian Service find 
that the Indian sccm.s to tolerate the sul- 
fonamides much better than docs the 
Caucasion, At prc,scnt the use of daily 
do.scs of from 0.2 to 0.5 gr. sulfanilamide 
per pound of body weight in divided 
doses over a period of from 10 to 20 days 
should be adequate in most eases. 

Because of difficulties in the diagnosis 
of trachoma, eases of folliailosis are oc- 
casionally included in a group of tracho- 
ma eases. These folliciilosis cases show 
slight or no improvement after a course 
of sulfonamide therjipy. In the studies 
conducted by the Indian Sendee any case 
showing only slight improvement after 
a proper course of treatment is seriously 
questioned as to correct diagnosis and is 
considered more likely to be folliculosis 
or another external eye disease. 

Conclusions 

1. In a study of trachoma, among tlie 
North American Indians, it has been 
found that tliere was only a slight de- 
crease in the incidence of the disease be- 
tween 1912 and 1938, but, following tlie 
use of the sulfonamides in 1939, tliere has 
been a marked reduction in tlie incidence. 

2. Pannus must be present if tlie diag-, 
nosis of trachoma is made. 

3. Local sulfonamide therapy has not 
been encouraging. 

4. Over 90 percent of the patients were 
cured following one course of treatment, 
if an adequate dosage of sulfanilamide 
was employed. 

5. Cases not responding to sulfanila- 
mide therapy are probably not trachoma- 
tous. 
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REACJ'IVJI'y OF 'J'MK OCULAR TISSUES TO WETTING AGENTS* 


Ki-Nxrrrn C, Swan, M.D. 
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Many liifihly surfncc-activc compounds 
have J)ecn synthesized recently. Even in 
minute concentrations they lower the 
surface tension of water and thereby 
facilitate miscibility of water with water- 
insoluble substances; that is, wetting. 
These wetting agents arc widely used as 
substitutes for soap, but also have other 
properties of importance in ophlhalmolo- 
Several arc strong antiseptics with 
high bactericidal power and reportedly 
low tissue-toxicity consequently, they 
have been used in treatment of c.xtcmal 
ocular infections.^ The combination of 
detergent and bactericidal action has made 
them particularly useful in preoperative 
preparation of the conjunctiva and the 
skin of the lids, and in sterilization of 
delicate ophthalmic instruments. Also, 
aqueous solutions of wetting agents arc 
excellent vehicles for ophthalmic drugs in 
that they inhibit bacterial and fungal 
growth and facilitate absorption^ of 
certain drugs; for example, carbamyl- 
choline chloride.^ These agents are also 
used to stabilize emulsions and suspen- 
sions of other ophthalmic drugs; for ex- 
ample, sulfathiazole.® Recently, a new 
class of cycloplegic and mydriatic drugs 
with the properties of wetting agents has 
been synthesized by the writer and Nor- 
man G. White.® These new compounds 
are surface-active esters of choline, and 
diethyl-aminoetlianol. 

*From the Department of Ophthalmology, 
College of Medicine, State University of Iowa. 
Part of a study being conducted under a grant 
from the John and Mary R. Markle Founda- 
tion, 

t The facilitation of drug absorption is prob- 
ably due to increased permeability of the 
surface epithelium and improved contact be- 
tween the drug solution and the epithelium. 


Considering the numerous applications 
of welling agents to ophthalmic fhera- 
pcutics and the increasing liability of 
accidental ocular inoculation in the home 
and industry, investigation of the possible 
to.xic effects of wetting agents on the 
ocular tissues was considered important. 
O’Brien and Swan’’ reported that 0.04- 
to 0.05-percent solutions of zephiran 
chloride produced superficial punctate dis- 
turbances of the epithelium. Otherwise, 
the effects of wetting agents have re- 
ceived little attention as factors contribut- 
ing to irritation and injur)' either from 
accidental inoculation or after instillation 
of drug solutions into the conjunctival 
sac. In fact, manufacturers of wetting 
agents have stressed their low tissue tox- 
ic! tj'.* 

Over a period of five years, wetting 
agents were administered by the autlior 
to hundreds of patients in the Eye Clinic 
of the State University of Iowa. Many 
of these patients received only single in- 
stillations of the drugs, whereas a few 
have received instillations two to four 
times daily for as long as three years. 
Tolerance to the drug solutions was de- 
termined by repeated examinations of the 
conjunctiva and cornea by slitlamp bio- 
microscopy. In addition, patients were 
questioned regarding irritation. The , 
studies. were made with zephiran, dupon-. 
al, phemerol, aerosols, and several other 
wetting agents, including the new class 
of short-acting cycloplegic and mydriatic 
drugs. , 

Strong solutions of wetting agents — • 
that is, 0.1-percent zephiran chloride — ' 
produced a characteristic conjunctival re- 
action. Following instillations of a single 
drop (0.50 c.c.) into the conjunctival sac 
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of ^ human volunteers, hyperemia and 
edema of the conjunctiva devyoped. 
Lacrimation was profuse. Slitlamp ex- 
amination revealed thickening and de- 
creased transparency of the superficial 
layers of the conjunctiva associated with 


the desquamated epithelium often be- 
came rolled into strands of sufficient size 
and consistence to create a foreign-body 
sensation. 

Characteristic corneal lesions occurred 
also. Within 90 seconds after instillation 



Fig. 1 (Swan). Eiomicroscopic appearance of normal conjunctiva: a, after instillation of 0.1- 
percent zephiranj b, the conjunctiva is edetnatous and hyperctnic. 

Fig. 2. Superficial punctate lesions of the corneal epithelium produced by wetting agents, 
the 'anterior'^chamber^ edema of rabbit’s cornea 14 hours after injection of a wetting agent into 


marked dilatation of the superficial capil- 
laries (fig. 1), Engorgement of the deeper 
and larger conjunctival vessels followed 
ut some individuals. Frequently, actual 
desquamation of the conjunctival epi- 
thelium occurred either as pseudomem- 
branes or as strands or clumps of clear, 
tenacious disdtarge. In the lower fornix. 


of a drop of 0.1-percent zephiran chlo- 
ride, multiple, punctate, gray areas in the 
comeal epithelium were evident with the 
aid of the biomicroscope (fig. 2). These 
tiny areas gradually became confluent, 
and within 10 minutes could be seen with 
the naked eye as a gray haze iri the coraeaT 
surfaces. Roughening and dr}dng of the 
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cpUhclium, such as is noted after instilla- 
tions of topical anesthetics, did not occur. 
A similar but much less severe disturb- 
ance of the corneal epithelium was seen 
in the corneas of several patients who 
had been instilling 0.03- to 0,04-pcrcent 
zephiran solution into their conjunctival 
sacs three to four times daily over periods 
of from two to eight weeks. These pa- 
tients complained of the sensation of sand 
in their eyes. Recovery was rapid in all 
cases. In most, the conjunctiva and cornea 
returned to normal within 12 hours. 

Individuals varied in their sensitivity 
to solutions of wetting agents; however, 
no evidence of idiosyncrasy was observed 
nor total lack of reactivity in individual 
patients. There was, moreover, some dif- 
ference in the intensity and duration of 
irritation produced by the different wet- 
ting agents, even in solutions having the 
same air-water intcrfacial tension. The 
surface tension of solutions is not directly 
proportionate to the concentration of the 
wetting agent ; tlierefofe, dilution by 
tears and conjunctival secretion docs not 
have an equal effect on the surface ac- 
tivity of all wetting agents. However, de- 
termination of the air-water interfacial 
tension provided some index as to wheth- 
er a solution containing a surface-active 
compound would be irritating. When the 
pH of the solution was neutral (pH 6.5 
to 7.5) and the solution isotonic,* concen- 
trations of -wetting agents which lowered 
the surface tension at air-water interface 
to less than 37 dynes per centimeter, at 25 
degrees and which maintained a surface 
tension below 40 dynes despite dilution 
of several times, were consistently de- 
scribed as irritating although objective 
changes could not always be observed. 

The effects of wetting agents seemed 

* The hydrogen-ion concentrations of the 
various solutions were determined with a glass 
electrode in all instances. Osmotic-pressure 
measurements were made by the vapor-pres- 
sure method. 


cumulative. A single instillation was often 
well tolerated whereas a second or third 
instillation at short intervals produced 
discomfort and objective signs of irrita- 
tion. A number of external inflammations 
was observed to be aggravated by too 
frequent instillations of wetting agents 
administered as bactericidal agents. It is 
important, therefore, to limit the fre- 
quency of administration of wetting 
agents to a few instillations daily until the 
patient’s tolerance is established. 

The injurious effects of solutions of 
wetting agents instilled into the conjunc- 
tival sac seemed limited to the most super- 
ficial layers of the cornea and conjunc- 
tiva, even when repeated instillations 
were made. One-tenth-percent solutions ~ 
of phemerol and zephiran were instilled 
into the conjunctival sacs of rabbit eyes 
two to three times daily for periods of 
one to three months. The corneal epi- 
thelium beeame thickened, rough, and 
superficial vascularization developed, but 
no damage to tlie deeper layers of the 
cornea or to the intraocular tissues was 
noted by either slitlamp biomicroscopy or 
microscopic study of stained sections. 
Even when undissolved aerosol OT was 
placed directly on the' cornea, the inflam- 
matory, reaction was limited to the super- 
ficial layers. 

The skin of tlie lids was Jess readily 
irritated by wetting agents than was tlie - 
conjunctiva, but even so was more sensi- 
tive than skin elsewhere on the body. Con- 
centrations advocated by the manufac- 
turers for use on the skin occasionally 
produced irritation of the lids. 

It was considered desirable to investi- 
gate the effects of wetting agents on the 
intraocular tissues for several reasons! It 
was thought that because of their adver- 
tised low tissue-toxicity and high bac- 
tericidal action, wetting agents could pos- 
sibly be added to solutions used for irri- 
gation of the anterior chamber to lessen , 
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the danger of postoperative Infections in 

ophthalmic surgery or to treat anterior- 
segment infections-. Also, accidental in- 
traocular inoculation of wetting, agents 
might occur in industry or in instances 
where solutions of these agents were care- 
lessly used to prepare the conjunctival 
sac or sterilize instruments for. intra- 
ocular surger}c 

To determine the influence of wetting 
agents on the intraocular tissues, the an- 
terior chambers of albino-rabbit eyes were 
irrrigated with 0.68-percent sodium chlo- 
ride containing known concentrations of 
wetting agents. Limbic punctures were 
' made with two, sharp 27-gauge needles so 
joined by a syringe system that as aqueous 
was withdrawn into one syringe an equal 
quantity of the test solution was injected 
from the other. By this technique it was 
possible to control the concentration of 
the wetting agent in the anterior chamber 
witliout incurring the reaction which fol- 
lows emptying of the anterior chamber or 
gross alterations in intraocular pressure. 
Slitlamp studies when sodium fluorescein 
was added either to the test solution or 
injected intravenously indicated that the 
test solutions permeated to' all parts of the 


of .' fibrin and protein into the anterior 
chamber. The suture markings on the 
aqueous surface . of the , lens became 
prominent, but no definite lens opacities 
developed. Within 12 hours, the corneal 
stroma, became edematous and the epi- 
thelium bedewed (fig. 3). The acute in-, 
flammatory process in the iris usually 
. subsided over a period of a few days to a 
week, although in several instances de- 
generation or secondary glaucoma fql- ■ 
lowed. The cornea seldom returned to 
normal’ and in many instances became 
opaque and vascularized. The reaction in 
the intraocular tissues appeared propor- 
tionate to the concentration of the wetting - 
agent in the anterior chamber, for ex- 
ample, concentrations of 0.05-percent 
zephiran or phemerol were almost al- 
ways followed by serious sequelae where- 
as the eye generally recovered from con- 
centrations of. 0.01 percent. 

Discussion. 

The minimal concentrations of wetting 
agents producing irritation in the con- 
junctival sac are greater than those that 
are effective therapeutically. For exam- 
- pie, Allen® found that concentrations of 


anterior chamber and ' replaced most of , 
the normal aqueous. 

Control injections made with 0.68-per- 
cent sodium chloride were found to create 
a mild’ iridocyclitis, but after 24 hours 
there was no evidence of inflammation 
provided the iris had not been touched by 
the needles. In contrast, minute concen- 
trations of wetting agents— for example, 
0.025- to O.OSO-percent zephiran — ^resulted 
in a violent reaction in the rabbit eye. 
Slitlamp biomicroscopy revealed a swoll- 
en, gray corneal endothelium and in some 
instances vesicles were observed to form 
and rupture, leaving Descemet’s mem- 
brane exposed. There were marked en- 
gorgement of the iris vessels, edema of 
the iris stroma, and a profuse outpouring 


0.002-percent zephiran inhibit the res-" 
piration of hemol 3 ’-tic staphylococci of 
known ocular pathogenicity* but concen- 
trations as high as 0.025 percent were tol- 
erated in the conjunctival sac. The con- 
centrations necessary to facilitate absorp- 
tion of drugs from the conjunctival sac 
or added to ointments or emulsions to 
produce stability and smooth preparations 
are also less than, those producing irrita- 
tion with a single administration. Most 
of the surface-active mydriatic and cy- 
cloplegic drugs developed by Swan and 
White are generally not irritating in 
' therapeu tic doses. In fact, one of these 

combination with inorganic mercurials, 
the minimal effective bactericidal concentration 
of zephiran was found to be even more dilute. 
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new drugs, dilntlolinc, has been proved 
cfTcctivc in allaying anterlor-scgmcnl in- 
flammations.® 

Su.MMARY AND CONCLUSIONS 

Although low tissuc-loxicily of wetting 
agents has been stressed in the literature 
and commercial advertisements, these 
surface-active compounds arc capable of 
producing reactions in the ocular tissues. 
Surface activity must therefore be added 
to variations in pH and osmotic pressure 
as possible reasons for irritation from 
ophthalmic niedicants. The surface ten- 
.sion (air-water interface) of a given drug 
solution provides some evidence as to 
whether a wetting agent is present in 
sufficient concentration to produce irri- 
tation in the conjunctival sac. 

In the conjunctiva and corneal epitheli- 
um, wetting agents produce characteristic 
reactions that arc grcatl}'^ increased by 


frequent or prolonged administration. 
Although sujierficial and transitory, these 
reactions are distressing to patients. For- 
tunately, the concentrations producing ir- 
ritation in the conjunctival sac are usu- 
ally greater than the minimal cfTcctivc 
therajieutic concentrations, provided the 
solutions are not administered too fre- 
quently. 

^^'ctti^g agents injected into the an- 
terior chamber in minute concentrations 
produce violent reactions. The endotheli- 
um of the cornea seems particularly sus- 
ceptible to damage. Care must be taken to 
avoid accidental intraocular introduction 
when these agents are used in sterilization 
of instruments for intraocular surgery, in 
preoperative preparation of the conjunc- 
tival sac, or in treatment of penetrating 
wounds. 

SJSJ S.JV. Marquam Hill Road, 
Portland, Oregon. 
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SECESSION OF THE tROCHLEA, FOR REDUCING THE ACTION 
SECESSION SUPERIOR OBLIQUE MUSCLE* 


Wendell L. Hughes 

Hempstead, New York 


Overaction or spasm of the superior 
oblique muscle is often secondary, to a 
congenital paresis or paralysis of the as- 
sociated inferior rectus muscle of the op- 
posite e 3 "e. Sometimes, however, no such 
paresis can be demonstrated. The princi- 
pal manifestation is a downshoot of the 
eye when it is rotated into the nasal field 
(nasal rotation is, of course, by the action 
of the media] rectus)^. This is comparable 
to the upshoot in the nasal field in spasm 
of the inferior oblique muscle. Concern- 
ing the latter condition, whether primary 
or secondary, there is general unanimity 
of opinion that the most satisfactory 
treatment is an operation designed to 
weaken the elevating effect of the over- 
active muscle, such as tenotomy, myec- 
tomy, or recession of the inferior oblique. 

An operation designed to weaken the 
depressing effect of the superior oblique 
muscle when overactive was reported in 
1942.^ Two cases were reported at that 
time. The purpose of the present paper is 
to present further data on six additional 
cases in which the patients have been op- 
erated on since the original presentation. 

The surgical procedure was reported in 
full and illustrated by diagrams and draw- 
ings,^ A skin incision is made down to the 
periosteum in the upper nasal angle of the 
orbit, and the periosteum is incised along 
the orbital margin in the region of the 
trochlea, which is about 0.5 cm. nasal to 
the supraorbital notch. A lacrimal specu- 
lum aids in the exposure and in the con- 
trol of hemorrhage. 

The supratrochlear branch of the 

seventi’-ninth annual meeting 
w , ^ American Ophthalmological Societj- at 
Mot bpnngs, Virgimz, Jme, 1943. 


supraorbital nerve runs above, and the 
infratrochlear branch of the nasociliary 
nerve crosses ' the orbital margin below, 
the trochlea. Both of these branches are 
usually cut across in making the incision 
down to the bone. 

The periosteum, which, in the region of 
the attachment of the trochlea is densely 
adherent to the bone, is then undermined 
posteriorly on the roof of the orbit in this 
area for a distance of about T. 5 cm. Two 
incisions are carried posteriorly, one from 
each end of' the marginal incision in the 
periosteum, to free the three margins of . 
the periosteal flap to the anterior free end 
of which the trochlea is attached. The skin 
incision is closed in the usual manner. The 
trochlea can then be pushed posteriorly by 
means of a small, tightly wound roll of 
gauze placed over the wound and held in 
place for two to four days by means of a 
pressure dressing. This pledget is placed • 
so as to localize the pressure directly over 
the region of the trochlea, thus aiding in 
its retroplaceraent. The tension of 'the 
muscle itself also aids in pulling the unat- 
tached trochlea posteriorly. After twb or 
tliree days, only a light dressing is neces- ■ 
sary. ' j 

The recession of the trochlea thus pro- 
duced has a double effect, one on the ten- 
don and one on the muscle itself, each 
contributing to the reduction in the effec- 
tiveness of the action of the superior 
oblique muscle on the eye,* . 


* In discussing this procedure privately Dr. 
Smart, U.S.N., suggested that a third reason 
for the reduction in the effectiveness of the 
muscle might be the change in tJie direction of 
the pull of the tendon in relation to the eye 
effected by tlie change in position of the troch- 
lea. 
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Case JlE^ORTS 

Case 1. The first patient was operated 
on in 1935. Report follows: Mr. R. B., 
aged 16 years, since childhood had tilted 
his head, and had diplopia wlicn looking 
to the left and down with tlic head held 
upright. Pictures taken when he was quite 
young show the head tilt clearly (figs. 1 
and 2). 

Vision was 20/20 with each eye; the 


Diagnosis. lixotropia (convergence in- 
sufiicicncy) with overaction of the right 
superior oblique, prorlucing the right 
hypotropia (licad tipright) and exforsion 
of the right image, 

'I'he operation, previously described, 
was performed, co/nbined with subcon- 
junctival tenotomy of the lateral rectus 
muscle. I'wo months postoperativcly the 
patient reported complete comfort. In di- 



Figs. I, 2, 3 (Hughes). Case 1. Fig. 1. Preopemtive photograph sliowhig head tilt in very 
early chtldliood. Fig. 2. Prcopcrativ’c photograpli showing conliniicd head tilt throughout child- 
hood. Fig. 3. Postoperative photograph showing absence of head tilt after surgery, recession of 
the trochlea. 


(cycloplegic) refractive error was 
+1.S0D. sph. O.U. 

M iiscle balance. With the head held up- 
right there was a noncomitant exotropia 
of 8.00^, with a somewhat variable right 
hypotropia of 8.00'^ at 20 feet, and exo- 
tropia of 15,00^ and right hypotropia of 
8.00^ at 13 inches. Fusion could be at- 
tained by tilting the head down and to the 
left. Diplopia plotting (fig. 4) with the 
head held straight and the left eye fixat- 
ing, showed the right image to be higher 
in the primary position of gaze, with the 
vertical separation of the images increas- 
ing when the eyes looked down and to the 
left. There was gross fusion in other di-. 
rections of gaze. 


reel gaze the head was held upright; no 
diplopia was present (fig, 3). Esophoria 
of 1.00"^ at 20 feet and exophoria of 4.00^ 
at 13 inches were noted. The diplopia 
field showed only a slight elevation of the 
right image with the eyes down and to the 
left (fig. 5). 

Case 2. The patient in this case was 
seen by the present writer in consultation 
and was operated on by Dr. Donald W. 
Bogart. 

Miss E. S., aged 26 years, had a strabis- 
mus of long standing for which she had 
had an operation ; she could not read for • 
any length of time or do work of any 
type requiring prolonged use of the eyes, 
and noticed diplopia when tir^. With the 
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head straight there was a vertical separa- 
tion of images; the right image being 
higher (fig. 9), This could be temporarily 
corrected by tilting the head to the left 
and down. 

Vision was 20/20 witlr eaclv eye. The 
refractive error was; O.D. -1-0.75D. sph. 
O -0.87D. cyl. ax. 12°; O.S. +1.50D. 
sph.=C=— 0.75D. c)'!, ax. 175°. 


although tlie measurements were not alto- 
gether satisfactory. Diplopia plotting with 
the head held upright was done, showing 
diplopia in all positions of gaze, with the 
right image higher than the left. Tlic 
vertical separation of the images was 
greater witli the eyes looking down and 
left (fig. 9). The left was the fixating eye. 
Slight hypotropia in the primar)- position, 



Figs. 4, 5 

(Hughes). Cnsc 1. 
Fig, 4, Preopera- 
live diplopia plot- 
ting. Fig. 5. Post- 
operative diplopia 
plotting. 



♦ (Hughes). Case 2. Fig. 6. Preoperativc photograph siiowing vertical deviation 

with head held straight. Fig. 7. Preoperativc photogmpli showing downshoot of riglit eye on 
ooking do^vn and to the left. Fig. 8. Postopeiative photograph showing improvemen in por- 
tion of eyes looking down and to the left after surgery, recession of the iySScT 


Muscle balance. With the head held up- 
right, a noncomitant exotropia of 6.00^ 
and a variable right hypotropia of 4.00* 
to 6.00* was noted at 20 feet, and 2.00* of 
esotropia and 4.00* to 6.00* of right hypo- 
tropia at 13 inches. An extorsion of the 
right image of 12 degrees was found on 
synoptophore. With the head tilted 
left and down, and with effort, third- 
egree fusion was temporarily possible 
for short periods. Examination 'for ani- 
seikonia was made and no size difference 
o e retinal images was demonstrable, 


and downshoot on looking nasally, are 
shown in figures 6 and 7. 

Diagnosis. Postoperative convergence 
excess, and overaction of tlie right supe- 
rior oblique. 

The preoperative diplopia fields are 
shown in figure 9. The right trochlea was 
recessed in the manner described. Post- 
operatively the patient was followed for 
two years, and reported nearly complete 
comfort for the first time in years, being 
able now to carry out normal secretarial 
work. In direct gaze, with the head held 
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upright, there was an exophoria of lO.OG^ 
witli 3.00^ of left hyperphoria (witii llie 
Maddox rod over the right eye) presctU 
at 20 feet, and an exophoria of 5.00^ with 
3.00^ of left hyperphoria at 13 inches. 
Residual extorsion of the right image of 
3 to 4 degrees was found on using the 
syno])tophore. The plotting of the jjost- 
opcralive diplopia held is shown in figure 
9. Third-degree fusion could he main- 
tained easily with the head held normally, 


of 5^4 years, a more comprehensive ex- 
amination could he carried out, 7'he pa- 
tient was nervous, and speech was quite 
hesitant. 

Vision was good with each eye, 20/20, 
and the fusion was nonnal. 

Musch: balance in the primary position 
showed an e.xophoria of 1,00^ for distance 
and exophoria of 12.00^ for near and 
right hyperphoria of 1.00\ In the primary 
position the eyes were straight, but on 







Figs. 9, 10 
(Hughes). Oise 2. 
Fig. 9. Preopera- 
tive diplopia plot- 
ting. Fig. 10. Post- 
operative diplopia 
plotting. 


and near work could be done for long 
periods. The lack of overaction of the 
right superior oblique is shown in figure 
10 . 

The successful result in each of these 
two cases encouraged further trial of the 
procedure. It was subsequently carried 
out in six more cases, the reports of 
which follow : 

Case 3. Wayne L., aged 9y2 years, was 
first seen in 1935, at the age of 1>4 years. 
His mother thought the eyes were crossed. 
Cooperation was difficult to achieve, but 
no deviation was noticed. Veiy little re- 
fractive error was found. Retinoscopy 
showed the following: 



When next seen, in 1939, at the age 


looking to the right, there was a marked 
downshoot of the left eye with defective 
depression of tlie right eye in its associ- 
ated temporal field. This indicated a pare- 
sis of the right inferior rectus witli sec- 
ondary spasm of the left superior oblique. 
There was also defective elevation of the 
left eye in its temporal field with an ex- 
treme upshoot of the right eye in its nasal 
field caused by a congenital paresis of the 
left superior rectus with secondary spasm 
of the right inferior oblique muscle. 

Exercises were prescribed in an at- 
tempt to move tlie eyes Avith the paretic 
muscles into the fields in which their 
movements were limited. 

The patient was seen at intervals of a 
few months during which there was no 
essential change in the condition, "In Au- 
gust, 1942, the complaints were: diffi- 
culty with reading, slow rate and confu- 
sion of letters in small words; diplopia 
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on looking away from the primar}' posi- 
tion. 

The extrabcular rotations were tlie 
same as in 1939. The patient was left- 
handed and right-eyed. 

On August 19, 1942, a recession of the 
left trochlea and a myectomy of the right 
inferior oblique muscle were performed. 

On December 9, 1942, tlierc was no 
upshoot of the right eye on rotation into 
its nasal field and no downshoot of the left- 
eye on nasal rotation. 

Muscle balance tests showed an exo- 
phoria of 6.0CF for distance and 10.0^ for 
near and left hyperphoria of 10.00^. 
There was diplopia which was fairly 
comitant, and fusion was obtained with 
the following presciption ; O.D. -1-0.25D. 
sph. = 20/20; O.S. -1-0.25D. cyl. ax. 82° 

= 20/20; O.D. 2.00^ base up O 2.00^ 
base in; O.S. 2.00^ base down. 

The patient had been wearing this cor- 
rection for the past two months, and with 
the glasses on there was no diplopia. He 
had shown considerable improvement in 
school and his nerves were much calmer 
and speech better than at any time pre- 
viously. The mother was much pleased 
with the marked change in behavior and 
in the improvement in his school work 
as well as in the appearance of the eyes. 

Case 4. Mr. Charles F., Jr., was first 
seen in September, 1933, at 39 years of 
age. He complained of headaches, and 
extreme divergent strabismus. 

He had worn glasses from early child- 
hood. The left eye became divergent after 
an attack of whooping cough at two 
years of age. Vision of the left eye had 
alwa)'s been poor. He had had three 
operations for divergent strabismus when 
he was eight and nine years of age. 

Refractive error was: O.D. -1-0.37D. 
sph. o — 0.62D. cyl. ax. 110° = 20/15; 
O.S. -hl.OOD. sph. O -0.62D. cyl. ax. 
75° = 20/25, 

Muscle balance. A marked exotropia 


was present, measuring 47.00^ for dis- 
tance and 5o.OO^ to 65,00^ on fixation at 
33 cm. There was also a left hypotropi.'i 
of 10.00^ in the primary position, increas- 
ing in the lower right field to 20.00^ to 
30.00^. There was a marked downshoot 
of Uie left eye on looking to the right. 
Some limitation of motility of the left 
eye nasally due to weakness of the left 
medial rectus was present. 

When next seen in March, 1942, the 
conditions Were identical and the patient 
was desirous of liaving the eyes straight- 
ened. 

A resection of the left medial rectus 
and complete tenotomy of the left lateral 
rectus together with a recession of the 
trochlea of this eye were perfonned. 
Subsequent to this operation there was 
still some exotropia, Avhich was at limes 
an exophorla ; with tlie aid of prisms 
fusion could be obtained, but was main- 
tained with difficulty. Exercises on the 
stereoscope helped only slightly. There 
was an exotropia of 20.00^ with a right 
hypertropia of 4.0CH increasing in the 
upper right field due to overactlon of the 
right superior rectus muscle. 

A subconjunctival complete tenotomy 
of the right lateral rectus and a partial 
tenotomy of the right superior rectus were 
performed. 

Following this operation there was a 
residual exophoria of 6.00^ and right 
hyperphoria of 2.00 to 3.00^. The patient 
was able to fuse easily nntli the following 
lenses, whidi gave him 20/20 vision in 
each eye: O.D. — 0.25D. sph.O -j-l.OOD. 
cyl. ax. 15°; O.S. +Q.75D. sph. =0= 
-fO.SOD. cyl. ax. 160°; O.D. 2.00^ base 
in Ol.OO^ base down; O.S. 2.50^ base 
in =0=1.00^ base up; add -fl.OOD. sph. 
for near. 

The hyperexophoria was now comitant. 
Of particular interest for the purpose of 
this paper is the fact that the marked 
downshoot of the left eye on nasal rota- 
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tion was eliminated by the recession of 
the trochlea of this eye. 

Case 5. Theresa G., aged 15 years, 
was first seen at the clinic of tlie New 
York Eye and Ear Infirmary on No- 
vember 21', 1941. There was a history of 
having had "crossed eyes” since infancy," 
and she would like to have eyes straight- 
ened. Glasses had been worn for many 
)fears, but they had made no improvement 
in. the position of the eyes. 

Muscle balance. Examination revealed 
an esotropia of 40.00'^ for distance with 
slight increase for near. In the primary 
position there .was a right h^'pertropia of 
3.00^ which became a right hypotropia of 
10.00^ to 15.00* on looking to the left and 
down, there being a downshoot of the 
right eye in- its nasal field. No limitation 
of motility of the left eye could be 
demonstrated. 

Estimation of the refractive error un- 
der cycloplegia showed a hyperopia of 
-1-2.00D. with corrected vision of 20/30 
in each eye. 

An operation to straighten the eyes 
was decided upon, ,and a recession of the 
right medial rectus (4 mm.), a resection 
of the right lateral rectus (4 mm.) com- 
bined with a recession of the trochlea of 
the right superior oblique, were carried 
out on February 2, 1942. 

Following these procedures there was 
still an esotropia of 28.00* and a right 
hypertropia in the primary position of 
about the same degree as previously re- 
ported. There was less downshoot of the 
right eye on nasal rotation, but it was 
still present. 

In this case only a partial result (about 
50 percent) was obtained in the correc- 
tion of the horizontal and vertical devia- 
tions. 

Case 6. Miss Jane R. was first seen 
when she was 17 years of age, oh April 8, 
1942, with a history of strabismus since 
the age of 20 months. An operation had 


been performed on each eye five years 
previously, and there had been double 
vision ever since. 

The patient had t\vo sisters, one 13 
years of age, with a convergent strabis- 
mus, and one of 8 years whose eyes were 
said to be straight. 

Vision (with present glasses) was 
20/30+ witli the right eye and 20/20+ 
with the left. 

The result of estimation of error of 
refraction by manifest follows was: O.D. 
+2.00D. sph. O +0.50D. cyl. ax .115° 
= 20/25- ; O.S. +2.00D. sph. =o= 
+0.50D. cyl. ax. 60° = 20/15. 

On accommodation the patient read 
0.5 mm. type (punctum proximum 120 
mm.) with each eye. Under cycloplegia an 
additional l.OOD. of hyperopia was un- 
covered, There was anomalous retinal 
correspondence. Subjective tests with the 
Maddox rod revealed a diplopia neutral- 
ized by about 8.00* base out, while alter- 
nate cover test in the primary position 
showed an esotropia of 15.00* for dis- 
tance and 20.00* for near with a variable 
right hypotropia. On looking to the right 
the esotropia increased while on looking 
to the left there was an exotropia, due 
apparently to contracture of the right 
medial rectus muscle. There was a right 
hypotropia which increased markedly on 
looking to the left, denoting overaction of 
the right superior oblique. There was pos- 
sibly a slight limitation of elevation nasal- 
ly of each eye. No limitation of motility 
of the left eye was demonstrated on look- 
ing down in eitlier the nasal or the tem- 
poral field. 

Measurements for aniseikonia were at- 
tempted, but could not be accurately car- 
ried out on account of the defective fu- 
sion. 

On January 14, 1943, a partial tenot- 
omy of the right medial rectus and a re- . 
cession of the right trochlea were per- 
formed. On March 31, 1943, there was ' 
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still an esotropia of 12.00^ for distance 
and 14.00^ for near without correcting 
lenses. With glasses on the patient had 
a slight exotropia for distance and an 
esotropia of 8.00^ for near. She said she 
had been able to carry on with her col- 
lege studies much better than previously. 
There was still only very rudimentary 
fusion demonstrable on stimulation on the 
synoptoscope. There was still some down- 
ward deviation of the right eye in its 
nasal field. Anesthesia in the right brow 
repon was due to accidental severance 
of the supraorbital nerve. 

Case 7. Marilyn V., was six years of 
age when first seen on February 4, 1941. 
The history related that the eyes had been 
crossed since the child was two years of 
age. The mother thought it was less 
noticeable now than formerly. 

Vision was 20/30 with the right eye and 
20/100 with the left, and was unimproved 
by lenses. She could read 0.5-mm. type 
with the right eye and 4.2-mm. type with 
the left. There was an esotropia of 22.00^ 
for distance and for near with no vertical 
deviation in the primary position. 'On the 
synoptoscope no fusion could be demon- 
strated, the left image being suppressed. 

Retinoscopy under three drops of ho- 
matropine hydrobromide 5 percent was as 
follows : 



The media and fundi were negative. At- 
ropine sulphate 1 percent to be used once 
daily and a piano lens were prescribed for 
the right eye, with the following lens for 
the left: -f0.25D. sph.O +1.25D. cyl. 
ax. 115°. An occluder was also given for 
the right eye to be worn eight hours daily. 

^ Three months later. May 13, 1941, the 
vision with the glasses as prescribed was 
18/200 with the right eye (atropine) and 


20/25+ with the left. A prescription was 
given for tlie right lens, +0.75D. sph. =0= 
+0.50D. cyl. ax. 95° to replace the piano 
lens. The amount of deviation was un- 
changed but the child was now fixating 
with the left eye. 

Two months later, July 1, 1941, the vi- 
sion was 20/20 with each eye when cor- 
recting lenses were worn. No change was 
made in the lenses and the atropine was 
discontinued. When tlie patient was seen 
on April 6, 1942, the vision was 20/50 with 
the right eye and 20/20 with tlie left. 

Atropine (without occlusion) was pre- 
scribed for the left eye, and tAVo months 
later the corrected vision was again 20/20 
with each eye. Rudimentary fusion was 
demonstrable, diplopia was demonstrable 
with a red glass over one eye with super- 
imposition of the images in the synopto- 
scope at the objective angle. 

The esotropia was the same as before 
and a left hypertropia of 2.00^ was de- 
tected for distance, but none at near range. 
In August, 1942, a left hypertropia of 
2.00^ for distance and 4.00^ for near was 
elicited. There was a definite downshoot of 
the right eye as it was rotated into the 
nasal field, with no demonstrable limita- 
tion of motility of the left eye. An opera- 
tion to correct the deviation was advised 
in August, 1942, but was not carried out. 
When next seen in January, 1943, the best 
vision obtainable with the left eye was 
20/40. 

Atropine drops daily were ordered for 
the right eye with a piano lens, and two 
months later the vision of the left eye was 
again 20/20. 

On March 11, 1943, a recession of the 
left medial rectus of 4 mm. and a recession 
of the right trochlea were performed. 

On April 6, 1943, fusion was 'difficult 
to obtain, but at the deviation the patient 
could superimpose images. There was an 
esotropia of 10.00^ to 12.00^, with a right 
hypertropia of 2.00^ to 3.00^. The devia- 
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tion^was almost entirely comitant with a 
possible slight downshoot of the right eye 
still remaining in extreme rotation down 
and nasally. 

Estimation of the error of refraction 
under cyclopegia revealed: O.D. +0.37D, 
sph. O +h00D. cyl. ax. 78° = 20/20; 
O.S. +1.00D'. sph. =0= +1.50D. cjd. ax. 
110 ° = 20 / 20 -. 

The improvement in the downshoot on 
nasal rotation in this case as a result of the 
recession of the right trochlea was be- 
tween 75 to 80 percent. 

Case 8. Mrs. John S., 24 years of age, 
was first seen on March 12, 1943, when 
she complained of a pulling sensation in 
the left eye. 

The vision of the right eye was 20/15 
and of the left was 20/100 unimproved 
with lenses. Test of accommodation re- 
vealed ability to read 0.3S-mm. type with 
the right eye and 2.08-mm. type with the 
left eye, with a punctum proximum 120 
mm. with each eye. 

Estimation of the error of refraction 
by manifest and under a cycloplegic re- 
vealed the following; O.D. 4-0.50D. sph. 
= 20/15 ; O.S. -f 0.75D. sph. =0= -M.25D. 
cyl. ax. 70° = 20/100. 

There was an esotropia of 20.00^ for 
distance and 35.00'^ for near with a right 
hypotropia of 10.00*^ in the primary po- 
sition. With her glasses (which agreed 
with the above measurements) there was 
very little change in the deviation, but un- 
der cycloplegia the esotropia increased to 
,40.00^ and 60.00^ for distance and near, 
respectively. On rotation to the left the 
right hypotropia became much more 
marked when she fixated with the left 
eye. There was a suggestion of weakness 
of the left inferior rectus' muscle with a 
definite downshoot of the right eye in its 
nasal field. 

The patient was veiy anxious to have 
the eyes straightened surgically. On March 
16,; 1943, a recession of the left medial 
rectus of 4 mm., a resection of the left 


lateral rectus of 8 mm., and a recession 
of the trochlea of the right eye were per- 
formed. 

On April 23, 1943, the measurements 
for the extraocular muscles revealed an 
esotropia of 5.00^ for distance and 0.00^ 
for near, with a left hypcrtropia of 1.00'^ 
with no change in any of the cardinal po- 
sitions of gaze. 

When she had been back at work for 
four and a half months the favorable re- 
sult was still maintained,* 

Discussion 

A simple method of reducing the de- 
pressing effect of the superior oblique 
muscle has been described. Experience 
with a series of eight cases demonstrates 
that the results are favorable and com-, 
plications are practically non-existent. 

There is some temporary anestliesia in 
the area of distribution of the supratroch- 
lear and infratrochlear nerves, and oc- 
casionally over the area supplied by the 
supraorbital branch of the ophthalmic di- 
vision of the trigeminal nerve, if this nerve 
should be severed accidentally while in- . 
cising the periosteum along the orbital 
margin. 

It is barely possible that if the roof of 
the orbit were very thin it might be injured 
or perforated when the periosteum is being 
elevated. With moderate care and skill this 
should, of course, never occur, since the 
only place where the periosteum is very 
adherent is at the point of attachment of 
the trochlea, near the orbital margin where 
the bone is quite thick. It is theoretically 
possible that a complete paralysis of the 
superior oblique might result, but in none 
of the cases has this occurred. In some of 
the cases only a partial correction was ob- 
tained. 

The question of injury to the eye from 
a pressure dressing for two to four days 


*Thc patient was seen again in July, 1944, 
and the findings were the same as in April, 1943. 
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has been suggested.® The same amount of 
pressure is used for a short period as is 
ordinarily used in most plastic cases in- 
volving the lids for a much longer period 
with no eye damage. In fact the pressure 
is particularly applied over the region of 
the trochlea rather than over the entire 
eye in this dressing. It is conceivable that 
extreme pressure might injure the eye, 
but with ordinar)'^ care no damage can re- 
sult in the short period of two to "four 
days in which the pressure is necessary. 
The hemorrhage that occurs during the 
first part of the incision down to the 
periosteum is usually profuse and must 
be controlled before proceeding to the 
periosteal incision. It is frequently neces- 
sary to use ties for the vessels in this 
vascular region. 

The. cases must, of course, be carefully 
chosen and the operation performed only 
in those in which the overaction of the 
superior, oblique is quite definite. 

Summary 

Further experience with the recession 
of the trochlea in six more cases of over- 
action of the superior oblique is re- 
ported — eight cases in all. In several of 
the cases the results were marked whereas 
in three of the cases there was 50- to 75- 
percent reduction of the downshoot due to 
overaction of the muscle. 

The procedure recommended is simple, 
effective, and safe, and can be done under 
general or local anesthesia. By placing 
the trochlea more posteriorly the effec- 
tiveness of the contracting muscle is re- 
duced by relaxing it, and, by bringing 
this point from which the tendon acts 
more posteriorly and therefore toward the 
insertion of the tendon on the eye, the pull 


is lessened by relaxation of the tendinous 
portion as well. 

There is, tlierefore, a double effect pro- 
duced by relocation of the trochlea, one 
on the muscle and the other on the ten- 
don (sec footnote on page 1123). The nor- 
mal tonicity of the muscle belly aids in 
pulling the trochlea backward, and it is 
held there by the pressure from in front. 

An operation to advance the associated 
inferior rectus muscle has been regarded 
as the operation of choice in cases of 
superior-oblique spasm especially when 
associated with a demonstrable paresis of 
the former muscle. This, in my hands, 
has left much to be desired, since the main 
abnormality in motility in most of the 
cases above reported was the marked 
downshoot on nasal rotation. In only a 
few of the cases wds any limitation of de- 
pression in the field of action of the asso- 
ciated inferior, rectus demonstrable. In 
some . cases the spasm may have been 
primary rather than secondarje 

It was evident that some procedure to 
weaken the action of the overactive su- 
perior oblique similar to the operation to 
weaken the overactive inferior oblique in 
cases of spasm of this muscle would be 
the logical procedure. It is felt that the 
results have justified this assurhption that 
the relocation of the trochlea would 
eliminate most, if not all, of the excessive 
downshoot in these cases, and this proced- 
ure is recommended for further study in 
carefully chosen cases of spasm of the 
superior oblique muscle. 

It also becomes evident that the effect 
of the superior oblique muscle could be 
increased by advancing the position of the 
trochlea. 

131 Fulton Avenue. 
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CONGENITAL RETINAL FOLDS* 

Report of two cases 

DuPont Guerry, HI, M.D. 

Nctv York 


Owing to the comparative rarity of the 
condition known as congenital retinal 
folds and the fact that they are not infre- 
quently confused with remnants of the 
hyaloid system, it was thought worthwhile 
to report two cases seen during the past 
16 months at the Institute of Ophthal- 
moIog)^ 

A congenital retinal fold, or ablatio 
falciformis congenita, is characterized by 
the appearance in the fundus of a band 
of grayish-white tissue extending from 
the disc outward to the periphery. Blood 
vessels accompany the fold and are often 
closely intermingled with its substance. 
As a rule the fold extends to the poste- 
rior surface of the lens, which shows sub- 
capsular cataractous changes in the af- 
fected region. .'Usually the fold is seen 
bilaterally, it being symmetrically dis- 
posed, and although any meridian may be 
involved, by far the greater number are 
found to extend inferotemporally. 

The condition was first reported by 
Sulzer,^ in 1888, and since that time some 
39 additional cases have appeared in the 
literature. To Mann® and Weve® goes the 
credit for establishing congenital retinal 
folds as a nosologic entity, and it was 
the latter who showed that the condition 
has a definite familial propensity. In the 
papers of these authors as <well as in 
those of Theodore and Ziporkes^ and of 
Gartner,® excellent reviews of the litera- 
ture are to be found. 

In those cases which have been exam- 
ined pathologicall)", the fold has been com- 

*From the Department of Ophthalmology, 
Columbia University College of Physicians and 
Surgeons, and the Institute of Ophthalmology, 
Presbyterian Hospital, New York City. 


posed of a reduplication of retinal ele- 
ments, but the pigment epithelium is 
spared. Rosettes arc frequently present, 
and there is, as a rule, imperfect differen- 
tiation of the retinal layers. Usually, the 
hyaloid artery, either the principal trunk 
or one of the vasae hyaloideae propriae, 
is attached to the fold or else embedded 
firmly in its substance. The poor differen- 
tiation of the retinal tissue is not confined 
to the region of the fold alone, but the 
entire retina’ is involved, thus indicating 
a growth disturbance in which the inner 
layer of the optic cup in its entirety is af- 
fected. 

The mechanism of production of con- 
genital retinal folds has not been com- 
pletely elucidated, but Mann® has given a 
plausible explanation which has seen wide 
acceptance. She believes that at about the 
13-mm. stage the vascular primary vitre-' 
ous becomes adherent to a portion of the 
inner layer of the optic cup. As second- 
ary vitreous forms, it tends to compress 
and isolate the primary vitreous. This 
occurs everywhere but in the region 
where the adhesion has taken place, and 
here the retina becomes tented and rolled 
up to make the definitive fold. Thus. the 
fold may be found in any meridian and 
is not necessarily limited to the region of 
the fetal fissure. No cogent reason is 
given to explain the fact- that the great 
majority of cases involve the inferotem- 
poral quadrant. 

Case reports ‘ - 

Case 1. L. E. T., a 4-year-old white 
boy, was admitted to Babies Hospital in 
July, 1942, for evaluation of “strabismus 
and mental status.” Birth had been nor- 
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mai, without trauma. There was no his- 
tory of convulsions. Development had 
been considerably retarded, and when the 
child failed to talk by the age of 2^/2 
years, feeblemindedness was suspected. A 
convergent squint had been present since 
the age of two months, and glasses, which 
the patient had refused to wear, were 
prescribed at the age of two years. There 


were negative except for nystagmus and 
convergent strabismus. Neurologic ex- 
amination revealed notliihg of interest 
other tlian the obvious mental deficiency. 
Skull X-ray studies were negative. A 
summary of the psychometric examina- 
tion was as follows : I.Q. of 56 according 
to the Stanford-Benet (form L) test and 
a mental age of 2 years and 4 months; 



were no other siblings. The family his- 
toiy was essentially negative except for 
the fact that the father had suffered from 
acute choroiditis in the right eye some 
eight years before. 

At the time of admission the patient 
was found to be a mentally defective 
male who constantly demonstrated echo- 
lalia and echopraxia. His posture was 
poor, his body dirty, and from his open 
mouth saliva drooled continuously. The 
head measured 48.25 cm. and the sutures 
and fontanelles were clo'sed. 

The results of physical examination 


the mental age according to the Merrill- 
Palmer, Performance test was 1 year, 7 
months. The electroencephalogram was 
normal, and all laboratory findings were 
within normal limits. 

The patient was transferred to the In- 
stitute of Ophthalmology for further 
study. The visual acuity could not be de- 
termined because of the mental deficiency, 
but the patient appeared to see objects 1 
cm. in diameter which were held 8 fo 10 
cm. from his eyes. A convergent squint 
of 30 degrees was present. The patient 
was unable to fixate with either eye, and 
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constant nystagmoid movements of 
searching character were present. The 
pupils were regular and equal and reacted 
promptly to light. When atropine was 
instilled the pupils dilated poorly because 
of the presence of congenital pupillary 
membranes of rather marked extent, but 
with the patient under ether a good view 
of the ocular fundi was obtained. 

In the right eye, extending from the 
disc downward and temporally at the 8- 
o’clock position was a large grayish-white 
band with vessels entwined about its sur- 
face. This appeared to involve the macu- 
lar region and extended peripheralward 
to the temporal aspect of the lens. The 
lens in that region showed peculiar fibril- 
lary subcapsular cataractous changes. The 
disc itself was pale and elongated. The 
details of the remainder of the fundus 
were poorly seen, but the most distinct 
image was obtained with a — lOD. sphere. 
A much clearer conception of the appear- 
ance of the fundus and lens is gathered 
from the artist’s drawing (fig. 1). 

A¥hen examination of the fundus of 
the left eye was carried out, an identical 
picture presented itself. 

The fundi of both parents were then 
examined. No evidence of congenital 
, folds with either definitive or of the 
“forme fruste” type was found. The only 
pathologic change noted was an area of 
old choroiditis up and temporally in the 
father’s eye; and in the same eye two 
vitreous detachments were seen, one of 
annular shape in the region of the disc 
(so-called area of martegiani) and the 
other of irregular shape and situated at 
the temporal edge of the area of choroidi- 
tis. 

The diagnosis of bilateral congenital 
folds of the retina was made. 

Case 2. R. R., a fij^-month-old white 
female infant, a private patient of Dr. 


Maynard Wheeler, was admitted to the 
Institute of Ophthalmology, in October, 
1943, for examination of the ocular fundi 
under ether. 'At the time of birth a ptosis 
of the left lid was noted, but this dis- 
appeared after six weeks. The left eye 
was then found to turn inward, and the 
infant did not appear to see with either 
C)’^e. 

At the time of admission, physical ex- ’ 
amination revealed no abnormalities. The 
eyes of the infant failed to follow a light, 
and wandering nystagmus was present. 
The pupil of the left eye did not react to 
light, while that of the right e)'e reacted 
but sluggishly. The anterior chambers 
were somewhat shallow. 

Under ether, and .with the pupils mod- 
erately dilated with atropine, examination 
of the fundi was carried out. In the right 
eye a dense gray band was found to ex- 
tend downward and temporally to the 
posterior surface of the lens, which ap- 
peared cataractous in that region. Blood 
vessels were seen over the surface of the 
fold. The remainder of the fundus ap- 
peared to be slightly pale and granular. 
The appearance was similar to that seen 
in case 1. 

When the fundus of the left eye was 
examined the retina was found to be com- 
pletely detached and markedly elevated'. 
No holes were seen nor was there any 
evidence of a congenital fold. Transil- 
lumination was negative. 

The diagnosis of congenital retinal 
fold in the right eye and congenital ret- 
inal detachment in the left eye was made. 

Discussion 

The first case is primarily of interest in 
that the congenital folds were found in 
an individual with an obvious mental 
deficiency. The only other case in which 
the two conditions were associated was 
reported by Gartner.® In his case micro- 
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cephaly, microcrania, and subnormal men- 
tality were present together with the con- 
genital retinal folds. 

The second case lends weight to 
Weve’s conjecture that' congenital retinal 
folds are closely related to congenital 
retinal detachments, and that the same 
mechanism is operative in each instance. 
He mentions the frequent association of 
these two conditions in members of the 
same family, but in no case did he find a 
fold in one tyt associated with a detach- 
^ment in the other. 

In one case reported by Mann," a par- 
tial congenital detachment below was as- 


1135 

sociated with a congenital retinal fold in 
tlie same eye, but she, like Weve,^ did 
not report the condition as occurring si- 
multaneously in opposite eyes. This sec- 
ond case, therefore, appears to be the first 
such reported of a congenital retinal fold 
occurring in one eye and associated with 
a congenital detachment of the retina in 
the fellow eye. 

Summary' 

Two cases of congenital retinal folds 
are reported, one associated with feeble- 
mindedness and the other with a con- 
genital detachment of the retina. 
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DIVERGENCE EXCESS CONSIDERED AS AN ANOMALY OF THE - 
POSTURAL TONUS OF THE MUSCULAR APPARATUS* 

Adolph Posner, Capt. (MC), A.U.S. 

Washington, D.C. 


For the past several years the author 
has been, interested in divergence excess 
because of certain clinical features that 
do not seem to fit in with the prevailing 
theories' regarding its pathogenesis. These 
discrepancies were brought dramatically 
to the fore in a patient who came under 
observation recently and who exhibited a 
combination of esophoria and exophoria, 
both of which were present on distance 
fixation. 

The left eye, which diverges behind the 
screen, turns medially on shifting the 
screen to the right eye. When, however, 
the screen is moved from the right eye to 
the left, the right eye turns laterally, in- 
stead of medially as would be expected. 
When neither eye is screened the eyes are 
in perfect parallelism. Since both ex- 
ophoria and esophoria are binocular 
functions, it is difficult to see how they 
can exist side by side in the same case. 

Obviously, one must be dealing with 
two distinctly separate mechanisms, or 
mechanisms that are. not mutually com- 
pensatory. If the esophoria is to represent 
a convergence excess, then the exophoria 
cannot be regarded as a divergence ex- 
cess in an analogous . sense, since in that 
case the two would neutralize each other 
and the resultant would be their algebraic 
sum. - 

Observation of the movements of each 
eye behind the screen helped to explain 
the apparent discrepancies noted in thjs 
case. When the screen was shifted from 
the left to the right eye, the latter at first 
made a diverging movement which in re- 
ality was a conjugate movement to the 
right along with the left eye ; an instant 


later it turned medially into a position 
of esophoria (see case report). 

This case also illustrates the view long 
held by the author, that the tests for mus- 
cle balance which require the occlusion 
of one eye, or the suspension of fusion 
through other means, introduce artifacts 
into the clinical picture. One should, 
therefore, guard against relying too much 
on these tests for the diagnosis and op- 
tical correction of heterophorias. The 
longer the occlusion of one eye is main- 
tained, the more apt is one to find hetero- 
phorias where none exist under physio- 
logic conditions. Marlow, who originally 
advocated the prolonged occlusion test* 
(1924) for uncovering latent deviations, 
recently^ (1938) admitted that he was in 
reality producing artifacts that have no 
relation to the normal physiolog)'^ of the 
eyes. For instance, he found that after 
the occlusion test only 3.4 percent of the 
700 . patients tested had orthophoria, 
while 78 percent had exophoria. 

The paradoxical behavior of the eyes in 
the aforementioned case has served as a 
stimulus for undertaking a critical in- 
quiry into the various explanations of- 
fered for the physiologic processes in- 
volved in divergence excess. 

Critique of prevailing theories 

In his epoch-making work on the classi- 
fication of the motor anomalies of the 
eyes, Duane^ introduced the term “diver- 
gence excess” to designate a certain type 
of exophoria as differentiated from con- 
vergence insufficiency. The diagnostic 
criteria set down by Duane served to cir- 
cumscribe this condition as a clinical en- 
tity differing in certain fundamental 
respects from the other heterophorias. 


*Read before the New York Society for 
Clinical Ophthalmology, February, 7, 1944. 
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Duane defined divergence excess as fol- 
lows: Exophoria for distance is usually 
marked (more than 4“^). Conjugate lat- 
eral movements are normalT Prism ab- 
duction is greater than 9-^. Prism adduc- 
tion is normal (greater than Occa- 

sionally, spontaneous crossed diplopia is 
observed. Exophoria for near is decid- 
edly less than for distance. Near point 
of convergence is normal (less than 9 
cm.). Symptoms are slight, except when 
convergence insufficiency is also present. 

Duane’s approach is invaluable from 
a didactic point of view,' since it has 
brought order into a phase of ophthal- 
mology which was, and still is, poorly 
understood. However, it is apparent that 
such a classification, based as it is on the 
results of several arbitrarily chosen tests, 
is not adequate for delimiting neuro- 
ophthalmologic entities^ Unfortunately, 
the followers of Duane have tacitly ac- 
cepted the term “divergence excess” in 
its literal meaning. This laxit)'^ in termi- 
nology has led to polemics between the 
American and European schools, the lat- 
ter preeminently represented by Biel- 
schowsky. 

Haessler** sums up the present state of 
knowledge by admitting that the essential 
nature of divergence excess is not clear- 
ly understood. Referring to Duane’s 
schematized concept he voices the admoni- 
tion that “the geometric explanations and 
constructions must be accepted with 
great caution.” 

, To illustrate the wide discrepancy that 
exists between the two schools one need 
but compare their respective estimates of 
the' incidence of divergence excess. 
Berens, Hardy, and Stark® found this 
- anomaly in 1 to 2 percent of an unselected 
group of patients, whereas Bielschowsky® 
stated that he has seen but one case in 50 
jears of practice. Dunnington” took an 
intermediary stand, claiming that some 
of the cases included by Berens et al. 
have too much exophoria at the near 


point, and that therefore their estimate is 
too high. He required the exophoria for 
near not to exceed 4^. Needless to say, he 
is still at variance with Bielschowsky, who 
reserved this diagnosis for a case in which 
unequivocal evidence is given of excessive 
inneiwation of the center for divergence. 

Bielschowslc}'’s case was that of a 
psychoneurotic young woman suffering 
from a high degree of myopia. Under 
atropine cycloplegia the m 3 'opia disap- 
peared entirely, while at the same time 
the e 3 "es changed from parallelism to a 
divergent strabismus. Obviousl 3 % the eyes 
had been maintained in a parallel posi- 
tion b 3 '’ virtue of a convergence spasm 
that was accompanied b 3 '^ a spasm of ac- 
commodation, resulting in a functional 
m 3 mpia. The fact that an excessive con- 
vergence innervation was required to 
overcome the divergent strabismus led 
Bielschowsky to the assumption that the 
primar 3 '’ affection was a divergence 
spasm. On the basis of this one case he 
formulated the general rule that the diag- 
nosis of divergence excess is justified - 
only if a convergence innen.'-ation is 
brought into play to overcome the diverg- 
ence, as evidenced by the accommodation 
that invariabty accompanies it. This 
method of reasoning is open to several 
objections. In the first place, it is not safe 
to generalize from a single case, especially 
since the presence of a ps3’-choneurosis 
renders the case atypical. Secondly, the 
instillation of atropine affects neither the 
accommodation center nor the conver- 
gence center, but merely paraly^zes the 
myoneural jrmctions of the ciliar 3 '^ muscle. 
Finally, if it is justified to drpv an 
analogy from the mechanism of conver- 
gence, it ma 3 ' be assumed that the diver- 
gence center can be stimulated as well as 
inhibited through its intrinsic activity, 
without having to call upon the conver- 
gence center for help. 

Bruce® may have sensed the flaws in 
Bielschowsky’s argument when he dis- 
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missed it with the abrupt remark that "if 
a patient has excessive divergence he has 
divergence excess"; however, he failed 
to elucidate his own point of view. In 
fact, all evidence offered in support of the 
tlieory that Duane’s divergence excess is 
a true stimulation of the divergence cen- 
ter is unconvincing. The function of di- 
vergence is rudimentar}’^ in man and is not 
subject to voluntary control. Dunnington 
regards it as the "power" used only to 
maintain parallelism. It is difficult to rec- 
oncile these facts with the high degrees of 
divergent strabismus observed in these 
cases, and the ease with which the devia- 
tion can be overcome by the mere shift 
to near fixation or even by the simple ex- 
pedient of focusing one’s attention on the 
distant object. Moreover, the absence of 
diplopia (except for a fleeting moment in 
some cases) is indicative of a congenital 
anomaly rather than a pathologic dis- 
turbance of the central nervous system. 
There is no evidence to support the view 
that active convergence plays any part in 
the change from divergence to parallel- 
ism ; for during this change the size of the 
pupils remains the same, the visual acuity 
for distance is not impaired, and the in- 
terposition of any concave lens reduces 
vision rather tlian improves it. 

To summarise what has been said thus 
far, divergence excess as defined by 
Duane represents a distinct clinical en- 
tity. Its incidence is sufficiently frequent 
to render it deserving of careful consid- 
eration by the ophthalmologist. Its patho- 
genesis has not been adequately elucidated 
thus far. It appears to have been reason- 
ably well established that tlie anomaly is 
not caused by an excessive innervation of 
the divergence center. 

The concept of the “Position 
OF Rest” 

Bielschowsky expressed the view that 
divergence excess is due to an anomalous 


position of rest. In determining this po- 
sition, he assigned prime importance to 
the anatomic arrangement of fasciae arid 
ligaments. Yet he spoke of a "relative” 
position of rest, which implies a de- 
pendence upon other than anatomic fac- 
tors. Since tliis term, too, is used rather 
loosely, it would seem proper to review 
some of the neurophysiologic principles 
underlying the concept of the position 
of rest. 

The position that the eyes assume when 
at rest depends to a large extent on which 
portion of the central nervous system 
happens to play Ihe dominant role at tlie 
time. Thus, in sleep, when the cerebral 
cortex is inhibited, the eyes assume the 
position of divergence and upward rota- 
tion. In the waking state, too, partial de- 
cerebration is a common experience, as in 
daydreaming, or as in the startle phe- 
nomenon (Rosett”). As a matter of fact, 
there is a characteristic "position of rest” 
for each state of activity of the central 
nervous system. The change from the 
sleeping to the waking state brings the 
fixation reflex into the picture, while a 
still higher level of cortical control is 
associated with the functions of con- 
vergence and fusion. Obviously an}^ of 
these positions represents a definite pos- 
tural-tonus adjustment of the muscular 
apparatus of the eyes, and it is wrong to 
consider any one of these as the position 
of rest to the exclusion of the others. 
Only the cadaveric position can be re- 
garded as dependent exclusively on ana- 
tomic factors. 

The position of rest generally referred 
to by ophthalmologists and the one most 
easily approximated under the conditions 
of clinical tests is the fusion-free posi- 
tion. It represents the posture prevailing' 
when fixation .alone is exercised. Fixation 
is maintained reflexly as long as visual 
stimuli are transmitted to the brain; but 
its reflex arc probably passes subcortical- 
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ly. It is only, when a change of fixation is 
involved that the cortical function comes 
into pla)^ 

The attention-mechanism seems to play 
the determining role in placing fixation 
under cortical control. Man)’' patients 
with divergence excess, for example, are 
able to'inhibit the deviation on fixating an 
object 5 to 6 feet away, and in some cases 
even at 20 feet, provided they concentrate 
their' attention on the fixation-object. For 
this reason, a test chart or a similar 
attention-provoking object offers a more 
optimal stimulus than the customary mus- 
cle light. 

The position associated with reflex 
fixation thus represents not a position of 
rest, but rather that state of postural tonus 
which is under the least amount of cor- 
tical control, and yet lends itself to quanti- 
tative clinical comparison. 

The complicated nature of the fixation 
process has been aptly demonstrated by 
Gordon Holmes^” in a study of the eye 
movements in cases of pseudobulbar 
palsy, in which the cortical control of 
the cranial nerves is absent. These pa- 
tients cannot shift fixation from one ob- 
ject to another voluntarily ; yet their eyes 
may be made to turn in any direction by 
either moving the fixation object slowly 
or by rotating the head passively while 
fixation is being maintained. It seems as 
though the eyes are held in a state of 
obligatory reflex fixation. An inhibitory 
stimulus from the cortex is required to 
suspend the prevailing fixation long 
enough to allow it to shift in response to 
a visual stimulus irnpinging on a periph- 
eral portion of the retina. 

The tonus-regulating role that is played 
by the fixation mechanism and by the 
higher cortical centers has not received 
sufficient emphasis in ophthalmologic 
literature, attention being focused prin- 
cipally on the voluntary phase of inner- 
vation. The latter constitutes merely the 
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kinetic component, whereas the former 
is the essential prerequisite for the main- 
tenance of effortless, distinct, and unin- 
terrupted vision in spite of the move- 
ments which the head continually makes 
relative to the fixation object. 

It may be assumed that the extra- 
ocular muscles maintain a postural tonus 
that differs from that of the other skeletal 
muscles only in the nature of the afferent 
portion of the reflex arc. For it has been 
shown that the proprioceptive impulses 
from the ocular muscles are inadequate 
to account for the delicate balance of 
tonus that is maintained in these muscles 
(Irvine”). They are supplemented by 
visual impulses originating in an area of 
the retina immediately surrounding the 
fovea. Thus the imaginary line that- con- 
nects the fovea with the point of fixation 
acts like a spring holding the eye in check 
and inhibiting any adventitious move- 
ments in response to stimuli from other 
sources. This unique mechanism for the 
control of tonus is probably related to 
' the anatomic peculiarity of the ocular 
muscles, which possess a second, well- 
defined system of nerve fibers, in addi- 
tion to the usual motor supply. These 
delicate fibers have grapelike nerve end- 
ings, such as are found in the muscle of 
cold-blooded reptiles and amphibians, but 
not in any other skeletal muscles of mam- 
mals (Duke-Elder”). Further evidence 
to demonstrate the archaic nature of the 
mechanism which the ocular muscles 
possess is seen in their reactions to 
choline and nicotine. They respond to 
these drugs in a manner similar to the 
voluntary muscles of animals below mam- 
malia, or to the voluntary muscles of 
mammals before they have received their 
nerve supply or after they have been de- 
prived of it (Duke-Elder^^). It would 
seem that the ocular muscles have re- 
tained a certain characteristic which has 
been lost to other skeletal muscles and 
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which is analogous to that found in in- 
voluntary muscles. Upon it depends their 
ability to maintain a state of plastic tonus 
for an indefinite lime without undue ex- 
penditure of energy. 

It is evident from these remarks that 
the mechanism which regulates the pos- 
tural tonus of the ocular muscles is dis- 
tinct from the voluntaiy innerv'^ation and 
that it is of prime importance in main- 
taining fixation as well as spatial orienta- 
tion. It is not definitely known what cen- 
ters control the tonus, but the latter would 
seem to have at least two sets of connec- 
tions : through the optic nerve with the 
occipital cortex and through the medial 
longitudinal bundle with the vestibular 
centers. 

Pathogenesis of divergence excess 

The concept of postural tonus of the 
ocular muscles and its central control 
opens up new lines of thought. Its im- 
plications in connection with vertical de- 
viations will be dealt with in a subsequent 
communication. The most striking dem- 
onstration of its applicability is seen in 
the' case of divergence excess, which may 
thus be considered as an anomaly of the 
tonus-equilibrium of the ocular muscles. 
That this anomaly is in the nature of an 
atavistic tendency may be deduced from 
the fact that both in ontogenetic and phy- 
logenetic development the visual axes 
tend to migrate from a lateral to a frontal 
position. In evolutionary history this 
trend is associated with the acquisition 
and perfection of binocular vision. Thus 
it is not surprising to find an occasional 
individual in whom the two levels of cen- 
tral control exist side by side ; the one de- 
termining the lateral position of the eyes, 
the other the parallel position. Dominance 
of the more primitive level of central con- 
trol" results in laterally placed eyes. This 
may be the case when the fixation reflex 
alone is acting, which, as has been seen. 


does not have to pass through the cerebral 
cortex. The higher level of tonus control, 
which is associated with a parallel posi- 
tion of the eyes, becomes eflfective when 
visual activity brings the cerebral cortex 
into play. This is the case as soon as con- 
vergence, fusion, or even attention is ex- 
ercised. 

Thus it is' that, in near vision, when 
convergence, fusion, and attention are at 
their maximum, the more primitive tonus 
pattern is inhibited and the eyes exhibit a 
normal behavior. If an exophoria of ap- 
preciable amount is noted on near fixa- 
tion, it is generally spoken of as conver- 
gence insufficiency. It should be looked 
upon as an independent anatomic abnor-. 
mality tliat may be superimposed upon the 
divergence excess. 

Duane speaks of divergence excess that 
is secondary to convergence insufficiency 
and vice versa. Haessler'* rightly objects 
to this by stating that he has “found no 
publication of the record of an individual 
patient in whom such a reciprocal change 
in the magnitude of convergence and 
divergence has been measured from time 
to time.” 

Occasionally, other heterophorias may 
be adventitiously associated, as in the il- 
lustrative case reported here, in which 
esophoria was presented in combination 
with divergence excess. 

Clinical features of divergence 

EXCESS 

. Essentially, the writer agrees with the 
diagnostic criteria as set down by Duane. 
Hence, only those clinical features need 
be dealt with which bear.' either on the 
differential diagnosis or on the patho- 
genesis. 

The most striking feature in divergence 
excess is the fact that in spite of the high 
degree of exophoria present, subjective 
symptoms of asthenopia are either mini- 
mal or entirely lacking. 
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The abnormality has its onset early in 
'childhood, usually between the second and 
third years of life, and the parents are 
often the first to observe the deviation. 
The typical story is that the child’s eyes 
are straight, as a rule, but that on occa- 
sions, as when the child is tired or when 
he is gazing absently into space, one eye 
is seen to . diverge. As time goes on, the 
‘ deviation may occur more frequently, but 
it usually does -not change much in char- 
acter, provided that the vision is normal 
in both eyes and that a good fusion fac- 
ulty is present. If any other heterophoria 
is superimposed, it will, of course, affect 
the clinical findings, rendering the case 
atypical. 

^ On examination, it is often noted that 
divergent strabismus appears when the 
patient fixates a muscle light at 20 feet, 
whereas the eyes can be made to main- 
tain parallelism by reading test letters at 
the same distance. This difference in be- 
. havior iS due to the inhibiting effect of 
the attention-mechanism on the deviation. 
While the attention factor alone exerts 
an appreciable influence in some cases 
only, the change to near fixation is always 
effective in inhibiting the exophoria. The 
s inhibiting action begins as soon as an 
appreciable degree of convergence comes 
into play, usually at about one meter, and 
. becomes more definitive as the fixation 
object is brought closer. 

The visual acuity of both eyes is usually 
within normal limits; however, the eye 
that habitually deviates, being the non- 
dominant eye, may have a slightly lower 
acuity than the other. 

In the majority of cases no evidence ex- 
ists of a neuropathic constitution. 

The near points of convergence and 
accommodation are normal. 

Prism adduction is normal ; namely, 
20^ or more. 

Prism abduction is, of course, increased 
by the amount of the angle of squint. 


However, in those cases in which it is 
possible to maintain parallelism for dis- 
tance through the exercise of attention, 
it may be demonstrated that prism abduc- 
tion is only perhaps 4 or 5'^. When more 
prism, base in, is used, fusion is relin- 
quished and there may be fleeting diplopia 
during the time that the eyes are shifting 
into the divergent position. 

In most cases, the deviation is not pro- 
gressive. Even when convergence insuffi- 
ciency is present, it is rare to find a per- 
manent divergent strabismus developing, 
unless vision is lost or greatly reduced in 
one eye. 

Therapy has proved unsatisfactory. 
Except for the correction of refractive 
errors, nothing can be done toward re- 
ducing the deviation. Any successful re- 
sults obtained with prism exercises or 
surger}' by some ophthalmologists must 
be ascribed to a modifying effect on a 
coexistent anatomic exophoria or con- 
vergence insufficiency. 

Case report 

A soldier, aged 21 years, was first 
seen at the Eye Clinic, General Dis- 
pensary, U. S. Army, Washington, D.C., 
on June 25, 1943. He complained that his 
left eye would tend to wander out on 
looking into the distance, but not on look- 
ing at near objects. This condition had 
existed since early childhood. 

Vision ; right eye 20/20 ; left eye 20/25. 

'Media, fundi, and pupils were normal. 

Refraction under cycloplegia was car- 
ried out, with the use of four instillations 
of 2 percent homatropine hydrobromide at 
15-minute intervals. The following cor-^ 
rection was accepted: R.E. -i-0.25D. cyl. 
ax. 90°;L.E. +2.50D. sph. 

At the post cycloplegic test, June 29, 
1943, the patient accepted the following 
correction, which was prescribed: R.E. 
+0.25D. cyl. ax. 90°; L.E. -1-1.75D. sph. 

Mxiscle examination. The left eye 
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diverged 20 degrees on being screened, to 
return to the primary position when the 
screen was removed. The right eye, on 
the other hand, did not diverge, but 
rather converged behind the screen, for it 
could be seen to diverge when the screen 
was removed. The esophoria displayed by 
the right eye measured 10^. When neither 
e)'e was covered, the eyes were parallel and 
binocular single vision was maintained. 
However, the patient was able to diverge 
his left eye voluntarily. When binocular 
fixation was maintained, which was facili- 
tated by the exercise of attention, 
esophoria could be elicited in either eye by 
means of the screen test. The esophoria 
diminished as the fixation-object was 
brought nearer until, at 30 cm., the Mad- 
dox rod test showed orthophoria. 

With the correction found on the 
postcycloplegic test the esophoria was re- 
duced to 5^, whereas the amount of di- 
vergent strabismus when the left eye was 
covered remained unchanged. 

When the behavior of the eyes was ob- 
served behind the screen, it was noted 
that, as the screen was shifted from the 
left eye to the right, the latter at first 


made a rapid conjugate movement to. the 
right, but as soon as the left eye assumed 
fixation tlie right eye converged until it 
reached the position of esophoria, which it 
maintained while being screened. 

SUMMARV 

1. A case of divergence excess com- 
bined witli an esophoria is reported. 

2. The prevailing theories regarding 
the nature of divergence excess arc dis- 
cussed. 

3. It is shown tli'at divergence excess is 
due neither to excessive stimulation of the 
divergence center nor to an anomalous po- 
sition of rest dependent on anatomic fac- 
tors. 

4. It is proposed to regard divergence 
excess as an anomaly of the postural tonus 
of the extrinsic muscular apparatus in an 
atavistic sense. 

5. According to this view, the eyes are 
capable of maintaining one of two alterna- 
tive postures: a more primitive divergent 
one, or a more recently acquired parallel 
one, depending on the degree of cortical 
control which is being exercised. 

General Dispensary, U. S. Army. 
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NEVUS FLAMMEUS ASSOCIATED 
WITH CONJUNCTIVAL TEL- 
ANGIECTASIA AND POS- 
SIBLE EARLY CHOROI- 
DAL TUMOR , 

Emanuel Rosen, Capt. '(M.C.), A.U.S. 

Camp Pickett, Virginia 

Statistical analysis of one year’s work 
at one of the eye clinics of a Station Hos- 
pital reveals the presence of many condi- 
tions which in large series would have 
great value. Some of these conditions are 
unknown to the patient and have existed 
unrecognized since infancy. For the most 
part these conditions are congenital or 
developmental, and, as such, may have 
related anomalies in other special sense 
organs or in specialized fields. Certain 
anomalies found in the eye which have 
interesting correlations in other special- 
ties are frequently encountered. 

. The attention of physicians is called to 
the frequent association of an easily de- 
tected condition that may be considered 
a sign pointing to more serious internal 
manifestations; namely, the so-called 
nevus flammeus of the face and other re- 
lated nevi. These are readily visible, and 
if the conditions associated with them are 
borne in mind a much earlier diagnosis- 
would be -made and possible therapeutic 
aid rendered. 

The patient, aged 36 years, was seen 
at the eye clinic pn January 15, 1943. He 
had no specific ocular complaint and came - 
to the eye clinic by reference from the 
orthopedic clinic with whose members the 
interesting interrelationship that exists 
between nevus flammeus and ocular vas- 
cular disease had been discussed. The pa- 
tient stated that he had been bom with this 
nevus upon his face. It had shown little 
or no change as long as he could remem- 


ber. The patient had attached no signfi- 
cance to the vascular tumor; his parents 
had never investigated its nature nor 
sought treatment for the disfigurement. 
In 1932, a course in electro-desiccation 
was undertaken in order to remove the 
tumor. After several unsuccessful treat- 
ments, this therapy was discontinued. 
The patient had never had convulsions, 
loss of consciousness, muscular twitch- 
ings, paresthesias, sensory loss, nor any 
evidence of mental aberration; There was 
no family histor>'^ whatever of convul- 
sions or mental disturbance. One cousin 
(second) has a facial nevus that re- 
sembled the patient’s nevus in many, re- 
"spects. One aunt, about whom. the patient 
knew very little was feeble minded. There 
was no knowledge of familial intermar- 
riage. No family history of visual dis- 
turbance or congenital defects could be 
obtained. 

The nevus flammeus involved the left 
side and encroached upon the outer fifth 
of the lower half of the left upper lid; 
the entire lower lid, extending down as 
far as the ala nasi and onto the posterior 
half of the nose ; the left temporal region 
just anterior to the hair line; the upper 
third of the left ear; the entire posterior 
aspect of the left ear; an area in the 
scalp that included the entire hairline, 
starting in the left temporal region and 
extending over parietal and occipital area 
to the middle of the scalp ; an area in the 
left lateral neck region; and an area just 
above the sternum. 

Besides these cutaneous regions of 
vascular involvement there was telangi- 
ectasia of the left palate in the region of 
the second and third molars and increased 
vascularity of the left posterior tonsillar 
wall. Study of the eyes disclosed the 
following interesting features: (ij The 
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Figs. 1, 2, 3 (Rosen). E.xtcnial involvement in a ca.se of nevus flammctis. 


lower lid showed a conjunctival structure 
that was extremely red, dilated, and made 
up of many vessels, seemingl}’^ abnormal. 
(2) The bulbar conjunctiva bad an in- 
creased formation of tortuous and race- 
mose vessels. Many were redundant and 
irregular in caliber and showed an inter- 
lacing and entwining seen in telangiec- 
tasia (figs. 1, 2, 3). 

The conjunctival vascular disturbance 
was present only on the temporal side. 
There was no disturbance of the iris ves- 
sels, no abnormal vascular formation nor 
prominence. 

The most interesting feature of the 
ocular examination was the presence of 
a small white plaque just above the disc, 
about one fourth the disc in size and 
hemispheric in shape (fig. 4). Its color 
was whitish or yellowish white. There 
appeared to be no striations, radiations, 
nor med'ullations from this area. It was 
not elevated. The veins showed a slight 
element of engorgement, and in some 
areas where arteries crossed veins there 
jvas constriction. If this structure was 
medullation of nerve fibers just off the 
disc, it may have been related to the 
nevus flammeus, since m 3 '^elinated nerve 
fibers in the retina have been described 
as early and occasionally the only mani- 
festation of von Recklinghausen’s disease. 
This same disease has occasionally been 
described as being localized in the tri- 


geminal nerve following its course of 
distribution just as the nevus flammeus 
does. 

X-ray studies of the skull for calcified 
areas in the occipital region were reported 
as negative. Tonometric readings of tlie 
eye were 22 mm. Hg (Schiotz) in each 
eye. Visual-field studies for form and 
color were normal, but blind spots showed 
somewhat of a vertical enlargement upon 
tlie left side. Check upon the mucous 
membrane of the nose showed no further 
vascular involvement and consultations 
with neui'ologic, rhinologic, dermatologic, 
allergic, and roentgenologic departments 
disclosed nothing of further note in this 
case. 

There has been no histor}'’ of recurrent 
nosebleeds nor hemorrhage from- the 
moutli. Tonsillitis has occurred occasion- 
ally; the tonsils had not been removed. 



Fi,g. 4 (Rosen). Nerve. head with small while 
mass above disc. 
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Nevus of the' face apparently involves 
the first two branches of the trigeminus 
nerve and is such a characteristic finding 
that the condition has been called angi- 
omatosis encephalo-trigeminata, and may, 
accordingly, involve all structures sup- 
plied by this nerve. It has been shown 
that not infrequentl)'^ nevus flammeus is 
associated with microphthalmos, heman- 
giomatosis retinae, and hemangioma of 
the choroid. It has also been shown that 
in 95 percent of all cases of hemangioma 
of the choroid the hemangioma takes its 
origin from the region between the disc 
and the macula. No anatomic explana- 
tion has ever been offered to show why 
this rare tumor is so common at this site 
and why its progress is so slow and in- 
sidious. In most of the cases of heman- 
gioma of the choroid a bone plate forms 
over the tumor area and locks the vascu- 
lar mass within a bony shell. This may 
be a late complication of hemangioma of 
the choroid, but since there, are only 
four cases in which this tumor Avas visual- 
ized and described before pathologic 
study, it is quite difficult to state just 
what the appearance of this type of tumor 
might be in the very early stages. 

The need to be on the lookout for such 
' a tumor in patients with nevus flammeus 
has been pointed but by Salus, Quacken- 
boss and Verhoeff, Ludwig, Brons, and 
others. The pi-esence of a small white 
plaque in the region in which 95 percent 
of hemangiomas develop, therefore, may 
be the very first appearance of this slow- 
growing tumor. 

Nevus flammeus of the face is often as- 
sociated with meningial involvement of 
the area supplied by the trigeminal nerve. 
Such a meningial hemangioma is subject 
to ready bleeding — it is only logical that 
every case of so-called epilepsy associated 
with facial nernis should be investigated 
roentgenologically. As Cushing has 
pointed out, early surger}' before menin- 


gial adhesions have occurred, will remove 
the etiologid factor. 

Nevus flammeus occurring on the same 
side as an enlarged eye or a microphthal- 
mic eye or a congenitally blind eye, should 
always cause one to look for a hemangi- 
oma within that eye. The e}'’e may be blind 
owing, to a secondary glaucoma that may 
follow a hemangioma of the choroid. The 
glaucoma may be,, of the congenital vari- 
ety or there may be vascular anomalies 
in other areas of the uveal tract. Mental 
deficiency and hemiplegias associated with 
nevi are actually more advanced phases of 
the same syndrome. An embr3mnic ex- 
planation has been offered to show the 
relationship between nevi of the face and 
meningeal angiomata. It has also been 
pointed out that the meningeal angiomata 
have a decided tendency toward calcifica- 
tion and bone formation so that X-ray 
localization may be undertaken ; certainly 
electro-encephalographic data should be 
acquired in all cases of this sort. 

It is also interesting to note that Cobb 
has reported a case of hemangioma in the 
spinal meninges with nevus involvement 
of the corresponding cutaneous area. 

The object of this report, therefore, is 
to point out the clinical importance of 
nevi and telangiectasia, so that cases may 
be referred to the proper specialists by 
whom Sturge-Weber disease, von Hippel 
Lindau’s syndrome, and hemangiomas 
may be uncovered. In 1906, Cushing 
treated a case of nevus flammeus of the 
face of a child suffering from recurrent 
epileptic seizures. The suggestion given 
by the child’s father, that the convulsions 
might be related to a possible heman- 
gioma, did not go unheeded, for it was 
that very suggestion that caused Cushing 
to continue further study of this field of 
vascular tumors until he had shown this 
striking interrelationship. 


Station Hospital. 
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' GLAUCOMA— SCLERECTOMY, 
EXTERNAL AND SUPRA- 
CHOROIDAL DRAINAGE 

Otis R. Wolfe, M.D., Russell' M. 

Wolfe, Lt. (M.C) A.U.S., and 
Pierre Georgariou, M.D. 

Marshalltown, lozva 

No one surgical technique can meet all 
requirements of glaucoma. For acute 
glaucoma we still rely on basal iridectomy. 
For the wide-angle noninflammatory 
types, seen early, we have favored the 
Elliot trephine. For protracted glaucoma 
not yielding to those mentioned we have 
preferred our Seton drainage technique.'* 
A sclerectomy with the aid of the punch 
has also frequently been used. In addi- 
tion we have reported two cases operated 
on by the Troncoso method.* Since 1920, 
in selected cases of cataract surgery in 
which glaucoma was coexistent, the senior 
autlior has used a modified punch 
sclerectomy.® The technique is essentially 
the same as here described except that for 
cataract we employ a larger corneal sec- 
tion. The results have impressed us very 
favorably, especially when glaucoma and 
cataract were coexistent. Frequently ten- 
sion is considerably reduced following in- 
tracapsular extraction alone, but more 
especially if combined with this method. 
Consequently, when miotics fail to con- 
trol the tension we have more and more 
; favored early intracapsular extraction 
plus the sclerectomy, rather than pre- 
liminary iridectomy and extracapsular ex- 
traction.'* Surgery, of a cyclodialysis type, 
for the purpose of obtaining supracho- 
roidal drainage, if it could be maintained, 
• seems nearest to the ideal. In the narrow- 
angle type of glaucoma, with a history of 
clinical evidence of uveal disease, we have 
been highly .impressed with the results of 
this modified Lagrange technique per- 
formed to ..obtain both external filtration 
and suprachoroidal drainage. In 14 cases 


of the narrow-angle type in which the 
lens was clear, or nearly clear, we have 
used the technique described herein. 
TJiese were cases with advanced surgical 
indications.* 

A broad conjunctival flap, is dissected 
down to the limbus under Tenon’s cap- 
sule if possible. Two silk sutures are 
placed first through the conjunctiva, then 
anchored in the sclera very close to the 
limbus and laid to one side. A keratomc 
incision is made at the limbus (fig. 1). 
This incision is enlarged by Wilder .scis- 
sors along the limbus from the 10 : 30 - to 
the 1 :30-o’clock position. If the lens is to 
be extracted, the corneal incision is car- 
ried on with the scissors from 3 to 9 
o'clock. The silk suture is then passed 
from underneath through the conjunc- 
tival flap exactl}' at the junction of the 
cornea and conjunctiva. A loop is made 
on each side and laid aside. Next the 
cyclodialysis is performed, sweeping the. 
angled Green iris repositor from 10:30 to 
1 :30 o’clock (fig. 2). 

In performing a cyclodialysis, it is well 
to remember the histolog}^ of tlie ciliary 
body. In the choroid, the delicate lamellae 
of the epichoroid permit a potential space 
to exist, the perichoroidal space. Ante- 
riorly, the lamellae disappear into tlie 
ciliary muscle so that there is no peri- 
choroidal space in the region of the ciliar)' 
body. The width of the ciliary body, ac- 
cording to Salzmann,® is 4.6 mm. to 5.2 
mm. nasally, and. 5.6 mm. to 6.3 mm. 
temporally. However, one should allow 
about 8 mm. from the limbus to be certain 
of extending beyond the ora serrata. It 
is probably not enough, then, merel)'^ to 
-detach the ciliary body from the scleral 
spur. Anatomy of the iris shows it arises 
not from scleral spur or limbus but from 
the anterior end of the ciliary body, so a 

* Four additional patients have been satisfac- 
torily operated on since this paper was sub- 
mitted for publication. 
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Figs. 1 to 4 (Wolfe, Wolfe, and Georgariou). Modified Lagrange sclerectomy with cyclodialysis. 

Fig. 1. A broad conjunctival flap dissected well down to the limbus under Tenon’s capsule and 
cpisclera if possible. Two scleral sutures are inserted in sclera near limbus at the 1- and ll-o’clock 
positions. -A keratome incision is made at the limbus and completed with scissors from 10:30 to' 
1 :30 o’clock. For cataract the scissors section is to 3 and 9 o’clock. 

Fig. 2. The curved end of the Green iris repositor is inserted under the scleral margin of the 
section and the ciliary body is separated from its insertion at the scleral spur. For glaucoma the 


corneal section extends only from about 10 :30 to 1 :30 o’clock, and not so large as illustrated in 
figures 1, 2, 4, and 5. 

Fig. 3. The straight end of the marked Green iris repositor is then inserted and the ciliary body 
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true cyclodialysis would not touch the 
iris. 

To be certain of contacting the peri- 
choroidal space, the dissection must be 
carried back behind the ora serrata. Only 
then may one be certain of having per- 
formed a true c 3 Tlodialysis. However, 
following the use of the angled Green 
iris repositor (fig. 3) the straight end is 
employed to complete the cyclodialysis 
(fig. 4). The straight tip has lines ever}^ 
2 mm. from the tip to help in estimating 
depth. If the lens is to be removed it is 
done at this time intracapsularly. Then 
the scleral lip of the wound is picked up 
with a hook and a sclerectomy is per- 
formed with a Holth punch, to accom- 
plish a modified Lagrange operation. Dr. 
Ramon Castroviejo also uses such a 
punch technique.® Any scleral tags are cut 
smooth. If the iris bulges it is merely 
snipped without the forceps. (A com- 
plete iridectomy is performed for the 


cataract extraction.) The two looped su- 
tures are then drawn up and tied. Four to 
six additional conjunctiva! sutures are 
used to obtain better closure. Ah under- 
and-over continuous watertight suture 
can be utilized for this last step. Post- 
operative hyperemia has been moderate. 
Dressings on the second day demonstrate 
external filtration under the flap with 
partiall}’’ restored anterior chambers and 
abated tension. Only one patient had pro- 
longed hypotension. 

Summary 

This is a preliminary report of a 
method of modified Lagrange sclerectomy 
combined with cyclodialysis to obtain 
suprachoroidal drainage plus external 
filtration. The technique is essentially the 
same with or without cataract extraction. 
In 18 cases the method has given satis- 
factory results, and its wider use seems 
to be indicated in selected cases. 
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is dissected free of the sclera to a point just beyond the ora serrata, thus assuring contact with 
the perichoroidal space. Repositor has graduated scale every 2 mm. to gauge depth. An iridotomy 
or iridectomy is performed as indicated. 

Fig. 4. Either preceding or at this stage a silk scleral suture is passed tlirough the corneal flap 
at the exact junction of cornea and conjunctiva, is looped and laid aside. By holding tlie scleral 
lip with a hook, a modified Lagrange sclerectomy is performed with Holth punch. (If cataract- is 
removed, the sclerectomy is the last step before closing flap.) 

Fig. 5. Schematic. The two scleral Hmbal sutures are drawn up and tied. Where a broad 
conjunctival flap is used a double-needled suture is brought out through the conjunctiva 
limbus instead, as illustrated in figures 3 and 4. Additional conjunctival or a continuous watertight 
suture is used. Black dot indicates site of sclerectomy giving external drainage. Dotted line indi- 
cates area of cyclodialysis. 
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THE APPLICATION OF GUIST’S 
LOCALIZING INSTRUMENT TN 
THE EXTRACTION OF INTRA- 
OCULAR FOREIGN BODIES 
BY THE POSTERIOR 
ROUTE 

An instrument for more accurate 

PLACING OF THE SCLERAL INCISION 

A. Russell Sherman, M.D. 

Newark, New Jersey 

The aim of the operator in performing 
a magnet extraction of an intraocular 
foreign body should be, as in all other 
surgical procedures, to accomplish the 
desired result with the least possible trau- 
ma. In some cases this may be done best 
by using the anterior route, in others the 
posterior. By either method, much dam- 
age may result from dragging a rough 
particle along the inndr surface of the 
retina. If the operator were able always to 
make his scleral incision directly over 
the foreign body, such trauma would be 
avoided. 

If a patient with an intraocular foreign 
body has had an X-ray localization made 
by the Comberg contact-glass method, the 
roentgenologist’s report will localize the 
foreign body according to the meridian in 
which it lies, and according to its distance 


behind the limbic plane. 

There is a device that is very helpful 
in properly placing the incision for the 
removal of such a foreign body by the 
posterior route. Introduced by Guist, in 
1930, for the purpose of indicating on the 
scleral surface, retinal tears in cases of 
retinal detachment, it consists of a metal 
ring, the size of the corneal limbus, di- 
vided by notches into 36 spaces, one for 
each 10 degrees of the circle. A metal 
strip arches from the 0- to 180-degree 
position on the ring, and to the apex of 
this arc is attached, by a thumb screw, an 
arm or pointer which can be set in the 
meridian indicated by the X-ray report 
(fig. 1). The operator then measures off 
on the pointer the indicated distance from 
the limbic plane, and, after exposing the 
sclera, places the indicating device in 
position and marks on the sclera the 
proper site for his incision. Several point- 
ers are necessary, and are made of soft, 
metal that can be cut to the indicated 
length. 

Although the use of this instrument 
does not, perhaps, make the operation .so 
accurate as one might wish, it is a distinct 
and worthwhile help and has been used 
with gratifying results in four operations. 
671 Brvad Street. 



Fig. 1 (Sherman). The Guist localizing instrument 
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CHICAGO OPHTHALMOLOGICAL 
' • SOCIETY 

April 19, 1943 

Dr. Louis G. Hoffman, president 
Clinical program 

(Presented by the staff of tlie Illinois 
Eye and Ear Infirmar)’’) 

Encysted intraocular foreign body 

Dr. William Baumgartner pre- 
sented J. D., a 12-year-old bo}^ who 
stated tliat vision in the right eye had 
been poor for four years following in- 
jury when a piece of glass entered the 
eye. Vision, R.E., 5/200; L.E., 20/20. 

A linear perforating scar was seen in 
the cornea at the 3-o'clock position, with 
a hole in the iris opposite the scar. The 
pupil dilated irregularly due to posterior 
synechiae between the pupillary border of 
the iris and the anterior lens capsule. 
The visible portion of the capsule was 
intact. ' Dense localized cortical lens 
opacities were seen on slitlamp examina- 
tion in an area roughly corresponding to 
the iris hole. The vitreous was clear. At 
the posterior pole of the eye there was a 
white mass about the size of the disc; 
this projected forward into the vitreous 
cavity,- and appeared to be made up of 
white opaque substance with a thin cover- 
ing of glial tissue. A stellate retinitis was 
also seen. 

On retinoscopy with cycloplegic the 
vision could not be improved beyond 
20/100. There- was a large central 
scotoma. The peripheral fields were nor- 
mal. The tension was 18 mm. No sid- 
erosis nor chalcosis was seen. Oh X-ray 
examination a small lovdga body of 
metallic density was seen slightly above, 
and lateral to the disc.’ 


Pulsating exophthalmos 

Dr. Paul Sternberg said that Mrs. 

J. C., aged 58 years, gave a history of a 
fall in November, 1942, following which 
she was semiconscious for five days. - 
Upon regaining consciousness, she was 
aware of a pulsating noise in the ears, 
diplopia, and drooping of the right upper 
lid. Protrusion of the eyeball was noted 
several weeks later. 

Vision with correction was 20/30 in 
each eye. Tension was 21 mm. (Scliiotz) 
in each eye. The e.xophthaImometer read- 
ing was 27 mm. and 20 mm. in right and 
left eye, respectively. Ptosis of the right j 
eyelid was present, and both eyelids were I 
somewhat swollen. The conjunctiva was 
chemotic and injected; the anterior 
ciliary vessels were dilated. Pulsation was ' 
felt upon mild pressure of tlie hand over > 
the closed e)’^elids. A bruit was heard 
with the stethoscope over tlie entire eye- - 
ball. There was limitation of movement 
of the eyeball in all directions. The pupil 
was dilated and fixed. The retinal veins 
were dilated and the arteries showed 
grade 2 arteriolar sclerosis (Wagener) ; 
there were no retinal hemorrhages; the 
disc was not edematous. 

Perimetry , findings showed the right 
field to be enlarged, compared to -the left 
eye, due to. elimination of restriction of" 
the orbital rim.' Theextemal and internal 
ophthalmoplegia,.; 'iVa'S. due to .-.a lesion of 
the 3d, 4th, and 6th nerves within the 
cavernous sinus. The blood pressure was 
180/100:' ! ' 

Corneal FISTULA -Y 

IOr. A-LLAn 3\f. Sakler presented 
L. H., a white woman/ aged 60 years, 
who said that two months .prior to ad- 
mission,. on turning on-a fan, she had 
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experienced a sudden piercing pain in the 
right eye. There was a history of inflam- 
mation of the right eye during childhood, 
with a resultant corneal scar. 

Vision, R.E., light perception and pro- 
jection; L.E., 20/100. On examination, 
an adherent leukoma was found situated 
centrally in the right eye, in the center of 
which was a 1-mm. fistulous opening 
which drained intermittently. The an- 
terior chamber was absent centrally and 
shallow elsewhere. On gonioscopy, ex- 
tensive peripheral anterior synechiae 
were seen, producing blocking of the 
^gle. The tension was soft. 

Occasionally the patient, experiences 
intermittent pain before the fistula begins- 
to drain about one drop of aqueous. Ob- 
servation during these periods reveals a 
bleb just anterior to tlie fistula, which 
stains with fluorescein, revealing a small 
ulcer. It is believed that the fistula is 
due to a perforating injury adjacent to 
nri old leukoma. 


Optico-ciliary vein of left disc _ 

Or. Dan M. Gordon presented D. J., 
a boy, aged 13 years, whose vision was 
20/20_ in each eye. Both fundi were 
essentially negative except that the disc 
o the left eye presented a vascular 
anomaly : A large vein was present on the 
disc at the 4-o’clock position which 
plunged into the physiologic cup. This 
was a retinal vein which had taken on the 
anomalous function of draining the 
choroid, and was one of the rarer vascu- 
lar anomalies of the fundus. 


Traumatic hole in the macula 

Olmsted said tl 
\\ . C a white boy, aged 10 years, co 
P amed of poor vision in the right e 
noticed accidentally fivo months fgo ' 

wi tr 

oall tour years ago. 

Vision R.E., 20/200; L.E., 20/20 
rcumscnbed lesion was seen of 0.5 d 


diameter ■ in the right macula, with a 
small tag of retina floating in front of it. 
From this finding it was concluded thai- 
the hole in the macula resulted from the 
formation of a cyst which subsequently 
ruptured. There was no evidence of de- 
generation in the retina nor of toxic 
effects from anterior uveitis. 

Toxoplasmosis (abstract) 

Dr. Arlington C. Krause and (by 
invitation) Dr. William Rosenberg. 
The etiologic, clinical, pathologic, labora- 
tory, and therapeutic features of human 
toxoplasmosis were briefly reviewed, em- 
phasizing that the disease is probably not . 
so rare as we might tend to believe. At- . 
tention was focused on the ocular com- 
ponents of this entity. 

Seven previously unreported cases, 
were presented. Four of these were in- 
fantile or congenital, one ,was of the 
childhood type and two were in the adults. 

In five the diagnosis of toxoplasmosis 
was positively proved by laboratorjcmeth-' ' 
ods. In the two remaining cases “the. 
serologic proof could not be obtained be- 
cause Dr. Sabin was no longer doing that 
work; otlier facilities were not readily 
available. In each case the ophthalmo,- - 
scopic signs were outstanding. ' , ' 

Toxoplasmosis should be considered or 
at least' ruled out as a possible exciting 
factor in obscure cases of uveitis where ' 
exhaustive search and study .do not re- 
veal any specific etiology. Especially to be 
considered are young adults with large 
macular choriorentinitic lesions and no 
evidence of a vascular basis for the pic- - 
ture. 

At the present writing several other' 
highly suspicious but as yet unproved 
cases are being followed. (This is a pre- ' 
liminary report.) 

Discussion. Dr. Douglas Buchanan- 
Toxoplasmosis has been known for some 
years to laboratoiy workers, and known ' 
as an endemic infection among laboratory - - 
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animals. According to Sabin it miglit oc- 
cur in humans. Wolff, in New York, 
found peculiar areas in the brains of pa- 
tients dead of encephalitis, and Sabin 
suggested that these were due to toxo- 
plasmosis. Sabin’s test is rather cumber- 
some, requires laboratory animals, and 
takes several days to complete. If the test 
is positive he believes that the disease is 
present. His work on complement-fixation 
tests was halted by his going into the 
armed seiwice. 

If the disease is an intrauterine infec- 
tion it might explain some cases of in- 
fants born with misshapen heads, spas- 
ticity, and the like. Poor vision, mental 
retardation, or convulsions may be due to 
the child having been infected before he 
was born. Almost invariably the mothers 
of such children, although they have posi- 
tive blood tests, have no symptoms. In one 
case the mother had three children, and 
it would be reasonable to assume that all 
suffered, although only one case was seen. 
In another case one child had the disease 
and a subsequent child was normal. It is 
apparent that mothers can harbor this 
condition just as they can carry’- syphilis ; 
some children will have toxoplasmosis 
and some will escape. 

The patients in all of Sabin’s cases had 
chorioretinitis or calcification of the 
brain. In none of the cases here reported 
were there intracranial calcifications. He 
said that without these findings no patient 
gave positive tests. 

It' would be interesting to know why 
the chorioretinitis is more often than not 
situated in the macular region, with white 
disc or white spots in the macula, giving 
an appearance almost as characteristic of 
this disease as the cherry-red spot is in 
Tay-Sachs’s diseased 

p)j-_ Sanford Gifford was interested in 
knowing where the tests could be made, 
inasmuch as Dr. Sabin is now in service. 
He had a case in which the' diagnosis is 
suspected. 


Dr. Arlington C. Krause said that .the 
lest is not available here at this time, but 
might be at a later date. It requires labora- 
tory animals and much equipment. 

lie had no theory'- as to why'- tlie chorio- 
retinitis should appear in the macular re- 
gion particularly. 

Dr. William Rosenberg (closing) 
mentioned that Dr. Buchanan hoped to 
have facilities available within a short 
time for testing cases at die University 
of Chicago, but whether other cases could 
be checked it was not possible to say’ at 
this lime. 

Robert Von der Hey’dt. 


SAINT LOUIS OPHTHALMIC 
SOCIETY 

October 22. 1943 
Da. Carl BErsnARXH, president 

Scissors section in cataract surgery 

Dr. H. R. Hildreth reported the 
analysis of a series of 100 patients oper- 
ated on for senile cataract. After formation 
of a conjunctival flap the anterior chamber 
was opened by a puncture made with a 
Graefe knife at the 12-o’clock position. 
The incision was then enlarged with scis- 
sors. Dr. Hildreth pointed out that the 
procedure was easy to perform in pre- 
cisely the same manner at each operation. 
The analysis of the results in his series 
showed that the astigmatism averaged ' 
1.75 diopters.- Healing was prompt and 
there was no contraindication for using 
the scissors extensively on the cornea. 

Discussion. Dr. B. Y. Alvis said he ' 
thought all agreed on the basis of this re- 
port and the excellent results obtained. • 
This was a remarkable series because of 
the visual acuity obtained and the very ' 
few complications encountered. Perhaps 
the incidence of glaucoma' may be low- 
ered. He said he had been trained to make - 
a complete section with the Graefe knife 
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entering on the midline and corhpleting 
the section. However, many times the iris ^ 
became involved, aqueous escaped, and 
the chamber flattened out. As a result of 
this he began to make a small section and 
enlarge it. 

Among other things tried was a blunt- 
tipped knife with an edge similar to a 
cataract knife. This was abandoned be- 
cause of the difficulties which arose and 
tlie use of the scissors was adopted. 

He said he makes a small flap, as de- 
scribed by Dr. Hildreth, and then makes 
an incision, about one-fourth or one-half 
the anterior chamber at the very tip and 
one-third at the limbus. The incision is 
then enlarged with a scissors. In extract- 
ing a cataract by the intracapsular method 
the incision is extended around ap- 
proximately one-half the limbus. By en- 
larging the incision and having a good 
free opening the lens in the capsule can 
be expelled very readily. At a recent in- 
structional course in Chicago, Kirby 
stated that he makes almost the full in- 
cision with the Graefe knife and enlarges 
it with the scissors if necessar)^ He said' 
that such procedure can be followed, if 
necessary, without hesitancy because the 
wound will heal just as readily. However, 
he mentioned that he thinks it will trau- 
matize the tissue more. Dr. Alvis said that 
shortly after the wounds are healed you 
cannot see, in examining the sections, any 
evidence - of difficulty. The edges are 
smooth and well approximated. 

The great danger of the puncture and 
counter-puncture method is the failure to 
start the knife correctly; in making the 
counter puncture one either comes out in ■ 
the cornea or penetrates too deeply into 
the sclera, and in completing the incision 
one may get into tire visual part or be too 
deep. There is no doubt but that the kera- 
tome incision and Dr. Hildreth’s method 
will avoid that danger. He said that the 
procedure outlined b}' Dr. Hildreth is 
certainly a method much to be preferred 


to the attempt to use the full Graefe sec- 
tion. 

Dr. F. E. Woodruff said that he, too, 
had been trained in the old school of do- 
ing the Graefe incision but, after seeing 
the results obtained with the method of 
enlarging the incision with scissors, 
abandoned the old procedure. He exer- 
cised his preference in using a knife for 
the small incision instead of a keratome. 
With this method there is much less as- 
tigmatism. 

Dr. John Green described the course he 
follows in cataract surgery. He makes a 
conjunctival flap and then uses a scalpel 
or a knife to groove the sclera. This 
makes the transfixion of the cornea a 
shorter one and reduces the distance the 
keratome travels as it passes into the an- 
terior chamber. He then enlarges the in- 
cision with blunt scissors. A central su- 
ture is placed in the conjunctival flap 
which may be safely raised by the assist- 
ant. He said that his own experience does 
not bear put the contention that the as- 
tigmatism is less with the keratome incision 
enlarged with scissors. Although he had 
no statistics to prove it he believed that 
astigmatism following that type of opera- 
tion is just about equal to that following 
a Graefe section. 

Dr, T. E. Sanders said that this type of 
incision is ideal for one not doing exten- 
sive cataract surgery. A Graefe section is 
the most difficult stage of a cataract opera- 
tion, and, with this method of incision, 
the operation can be done safel3^ 

Dr. Noland Fisher stated that he had 
used the Graefe knife in cataract extrac- 
tions for over six years. He mentioned 
that one point in favor of making a kera- 
tome incision and enlarging it with scis- 
sors is the ridge formed by the keratome. 
A cataract knife comes up from below 
and it must be turned, as a rule, to come 
out at right angles with Ae cornea. The 
ridge is disadvantageous in getting the 
iridectomy sufficiently near the base, but, 
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by raising the flap, this can be done easily. 
Regarding the type of scissors, Dr. Fisher 
said he prefers one with a thick blade and 
having the. inside tip blunt to prevent in- 
jury to the iris. 

Dr. John Hardesty remarked that, 20 
years ago, working with Dr. Luedde, 
they began using the keratome-scissors 
section for cataract and glaucoma cases, ' 
Because of its practicability in selected 
cases and in unruly patients its use was 
adopted more and more in ordinary cata- 
ract extractions. 

Nonpenetrating ocular injury 

Dr. John Green presented three case 
reports. In each case the patient received 
a nonpenetrating injury to the eye from 
an air-rifle shot. In each case an irido- 
dialysis was produced and traumatic 
cataracts developed later. One of the 
cataracts was extracted ; another one was 
absorbed spontaneously witliout opera- 
tion; and the third cataract was partial 
permitting the eye to retain fair correct- 
able vision. 

Discussion. Dr. Adolph Lange stressed 
the danger in having air rifles where chil- 
dren could have access to them. 

Dr. B. Y. Alvis told of a case in which 
the shot'irom an air rifle rebounded from 
a garage and struck a boy in • the eye 
causing a sequence of events similar to 
those described by Dr. Green. He then 
reemphasized Dr. Lange’s recommenda- 
tion as to air rifles. He cited cases to 
show that \yearing glasses would protect 
eyes from the ordinary rifle shot. He said 
that there were types of air rifles which • 
could be pumped up enough to give the 
shot velocity sufficient to carry through 
five-ply veneer wood and kill ordinary 
game and were much more dangerous 
than the ordinary type of air rifle. 

Dr. Green, in closing, said that he had 
had other much more disastrous cases of 
eyes that had been penetrated by air-rifle 


shot arid had to be removed. He men- 
tioned that air-rifle shots usually contain 
steel and respond to a magnet and there- 
fore frequently can be removed from an' 
eye. He disagreed with Dr. Alvis in the 
matter of the protection by wearing 
glasses unless the lenses were of the non- 
shatterable type. 

James Bryan, ' 
Editor,' 


COLORADO OPHTHALMOLOGI- 
CAL SOCIETY 

March 20, 1943 

Dr. James M. Shields, president 

The Eye, Ear, Nose, and Throat staff 
of the Fitzsimons General Hospital, Den- 
ver, Colorado, presented the following 
case reports : 

Bilateral jiultiple small hemor- 
HAGES and large SUBHYALOID IPEMOR- 
RHAGE IN THE MACULAR REGION OF 
THE LEFT EYE 

Pvt. F. J. T., aged 22 years, had normal 
eyes, with no history of previous eye 
trouble until he was given an intraspinal 
injection of air for a spinogram at a~ 
camp, in January. He suddenly lost con- 
sciousness and when he recovered he 
could not see ivell with either eye. The 
right e 3 '^e improved but the left remained 
unchanged. The vision was R.E. 20/20; 
L.E. 1/200, When last seen he had mul- 
tiple small discrete round hemorrhages 
in the left eye as well as a large round , 
hemorrhage involving the macular area, 
and there were a few small hemorrhages 
in the right eye. 

Deep keratitis, cause undetermined 

Seaman 2c T. R. R., aged 17 years, was 
admitted to the Hospital on March 13, 
1943. The first indication of trouble with' 
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his eye had begun three weeks previously, Vitreous hemorrhage, .spontaneous ; 
when the right eye became inflamed and aged 22 years, gave a his- 


sensitive to light. The , vision was K.E. 
20/100; L.E. 20/15. All laboratory' find- 
ings were normal, including serology tests, 
and X-ray studies of flie chest. He ex- 
perienced no severe pain, except that 
caused by bright light. 

Symblepharon, pseudopterygium, leu- 
coma, AND DIVERGENCE OF THE RIGHT 
EYE 

Pfc..K. C. G., aged 26 years, gave a 
history of having suffered a burn of the 
right eye in a gasoline explosion 21 years 
ago. The vision was R.E. light percep- 
tion; L.E. 20/15. The pupil could be seen 
to react to light through the corneal scar. 
On March 9, 1943, an operation was per^ 
formed, consisting of plastic repair of the 
conjunctival surfaces of the lids, and 
peeling of the superficial layer of the cor- 
nea. X-ray therapy was Instituted March 
10th, and wms repeated the next three 
days. A total of one erythema dose was 
given. Riboflavin and cevitamic acid were 
administered by mouth. 

Bilateral primary optic atrophy — 

RIGHT TEMPORAL HEMIANOPSIA 

N. E. L. complained of headache and 
visual disturbance of 2- to 4-years’ dura- 
tion. The vision was R.E. 20/70; L.E. 
20/25. Visual-field studies showed a right 
temporal hemianopsia. Operation which 
was done September 18, 1942, revealed 
a hanangioblastoma of the sella turcica. 

Bil.\ter.\l choked discs 

Pvt. W. J. P., aged 23 years, noticed 
failing vision in the right eye of one 
month’s duration. He reported to sick 
call because of poor vision. He did not 
complain of headaches. After examina- 
tion a diagnosis of suprasellar brain tu- 
mor was made. 


tor}'^ of blurred vision in the right eye 
beginning on Eebruary 6, 1943. The vi- 
sion, prior to the onset of this attack, was 
20/20 in the right eye. Because there was 
no other complaint he did not report to 
sick call until February 8, 1943. At that 
time he could recognize only moving ob- 
jects and light. There was no history of 
trauma, exertion, nor alcoholic drinking. 
He had been transferred to this Hospital 
on March 6, 1943. When last seen there 
was light perception in the upper .nasal 
portion of the field. The tension was 22 
mm. (McLean). The blood pressure was 
120/72. Examination of the heart re- 
vealed no abnormalities. 

Unilateral proptosis 

Pvt. F. K. L., a 34-yearTold Chinese 
soldier, was admitted to the Hospital on 
January 4, 1943. He complained of di- 
plopia on looking up or down. The condi- 
tion had been present since November, 
1942. There was moderate edema of the' 
lids of the left eye, but no pain and only 
moderate tenderness. He was afebrile. 
Maximum proptosis was reached in Janu- 
ary, 1943, and exophthalmometric read- 
ings were: R.E. 17; L.E. 21. Visual-field 
studies revealed no defects. The fundus, 
was normal in each eye. The vision also 
was normal. B. M. R. was +14. X-ray 
examination of the Jeft orbit on December 
15, 1942, at the Station Hospital, La 
Junta, Colorado, showed questionable ero- 
sion of the medial surface. Three sub- 
sequent X-ray pictures here failed to con-, 
firm any pathology in the orbits. There, 
was some clouding of the ethmoids. The 
ocular rotations ivere grossly normal. 
Diplopia was heteronyinous with left hy- 
perphoria. There was a gradual return to 
normal, although some residual fullness 
remained on the left side of the face. 
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Plastic repair of lateral margins of 

UPPER AND LOWER LIDS AND RECON- 
STRUCTION OF OUTER CANTHUS 

Sgt. P. W., aged 24 years, suffered a 
severe lye burn" to his left eye and lids 
when he was three years old. The e)'e 
was enucleated at that time and the socket 
was lined with split-skin graft. The upper 
and lower lid defects were not repaired 
and because of this he was unable to re- 
tain a prosthesis. On February 23, 1943, 
a pedicle skin graft from above the eye- 
brow was brought down and anchored to 
the upper-lid defect. On March 15, 1943, 
the pedicle skin graft was split toward the 
base and reversed to be approximated to 
the lower-lid defect. Later the pedicle will 
be severed and the skin will be split along 
the margin of the outer cantlius and skin 
edges will be approximated. 

I^vt. R. W. S., aged 30 years, had his 
left eyeball enucleated on August 10, 
1942, when the globe was ruptured and 
other injuries were sustained when a land 
mine exploded near him. The globe was 
removed and the orbit was packed with 
vaseline gauze and sulfanilamide. Con- 
siderable scarring of the orbital tissue 
remained along with a loss of substance 
and contraction of the nasal portion of 
the upper eyelid. The conjunctival sacs 
were almost obliterated by adhesions and 
scarring. On January 8, 1943, under pen- 
tothal sodium anesthesia, the scars and 
adhesions were dissected loose and the 
medial portion .of the upper lid freed 
from its scar bed and inserted into its 
normal anatomic position. The orbit was 
packed with gauze. The patency of the 
conjunctival sacs did not persist and on 
February 10, 1943, under similar .anes- 
' thesia, dissection was carried out well 
into the upper outer part of the orbit and 
the lower sac dissected free. A stent of 
dental molding wax was made to fit into 
the orbit and around this was wrapped a 
split-skin graft taken from the right thigh. 


The graft had taken tvell and the patient 
was soon fitted with a larger prosthesis 
than was required for the purpose of pre- 
venting any further contraction deformity 
in healing. 

Walter A. Ohmart, 
Secretary. 


MEMPHIS SOCIETY OF OPH- . 
THALMOLOGY AND 
OTOLARYNGOLOGY 

April 12, 1943 

Dr. C. Havs Glover, presiding 

Congenital blepharoptosis and simu- 
lating conditions 

Dr. Philip M. Lewis reported three 
cases of congenital blepharoptosis, each 
patient operated upon by the method that 
seemed best suited to the individual. 
Kodachrome slides were shown of each 
case before and after operation. 

Case 1. J. D. H., aged five years, had 
had a drooping of the right upper eyelid 
all her life and the eye was also crossed. 
The eyelid covered the upper two thirds 
of the cornea; there were 30 .prism 
diopters of esotropia and a definite limi- 
tation of motion of the right eye up and 
out. There was no tendency to raise the 
lid by elevation of the brow. Resection of 
the levator was performed and also reces- 
sion of the internus and resection of the 
externus. A slight undercorrection of the 
ptosis at the outer extremity remained, 
but the improvement was definite. 

Case 2. R. C., aged six years, had had 
a drooping left upper eyelid all his life.' 
The lid covered slightly more than the 
upper half of the cornea. There was no 
action of the levator muscle, and the lid 
could be lifted only very slightly by means 
of raising the brow. As the superior- 
rectus action was good, a Motais opera- 
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tion was performed. A ' marked ovef- 
correcfion resulted, and the eyeball was 
turned down badly. One week later a 
“reversed Motais” operation was "per- 
formed. The tongue of muscle was freed 
from the lid and divided anfero-ppsterior- 
ly. The posterior portion was reattached 
to the stump whence it came, and the 
anterior half attached to the surface of 
the tarsus. The result was excellent. 

Case 3. E. S., aged five years, had had 
a drooping of both upper eyelids all his 
life. Two thirds of the corneas were 
covered except when he made a strong 
effort to raise the lids by elevating the 
brows. It wms noticed that he did this 
most of the time, which along with a 
tilting of the head backward enabled him 
to see to get about. A bilateral Reese 
ptosis operation was performed, which 
utilized dissected strips of orbicularis 
muscle to connect with the frontalis 
muscles of the brows. Both the cosmetic 
and functional results were highly 
satisfactory. 

Dr. Lewis reported a case of the 
Marcus Gunn, or jaw-winking phe- 
nomenon, and also a case of blepharo- 
chalasis, both of which simulated ordi- 
nar)’- ptosis. Kodachrome slides were 
shown, with a discussion of the treatment 
of these interesting conditions. A slide of 
a patient with Horner’s S 3 'ndrome was 
sho%vn because of tlie moderate ptosis 
present. 

Cataract extractions, hemorrhage, 

PROLAPSE, AND GLAUCOMA 

Dr. E. C. Ellett reported a case of 
cataract complicated by postoperative 
hemorrhage, iris prolapse, and secondar}’- 
glaucoma, kir. C. was first examined in 
1912 at the age of 50 years. His eyes 
were normal. The vision, R.E., was 20/20 

lonl sph. O +1.50D. cyl. ax. 

180 ; L.E., 20/20, with +1.25D. sph. O 

• rood. cyl. ax. 180=>. With a suitable 


addition he read Jl. He was examined 
again 10 years later, and there was very 
little change in the refraction. The vision 
was still 20/20 and Jl, but he had a be- 
ginning cataract in the right in the 
shape of' a spicule up and out. 

In 1928 the vision in the right eye was 
20/100, improved to 20/30 with — 0.50D. 
sph. =0= +2.25D. cyl. ax. 180°. The vi- 
sion in the left eye was still 20/20. The 
lens opacity had increased, and there was 
a slight opacity in the left eye. The pupils, 
tension, and fundi were normal. 

In 1929 the best vision in the right eye 
was 20/80 with — 2.00D. sph. =0= 
— 1.50D. cyl. ax. 90°. The vision in the 
left eye was still normal. 

. In 1932 the vision in the right eye was 
3/200 and in the left eye 20/20. 

In 1934 the vision in the right eye was 
light perception. The vision in the left 
eye was 20/20 and J3, but the refraction 
was — 0.50D. sph. =C= — 2.25D. cyl. ax. 
90°. The cataract in the right eye was 
mature. 

On November 24, 1934, the lens was 
extracted from the right eye — a simple 
intracapsular operation, a peripheral 
iridectomy having been done. The patient 
was then 72 years old. The day after the 
operation the patient got out of bed and 
pulled off his mask. The iris prolapsed, 
and was cleanly excised the same day, 
and the pillars dressed back. On the 
fourth day the stitch Was removed. On 
the next day, he coughed and had a 
hemorrhage in the anterior chamber, but 
the wound was firm. He developed an 
atropine dermatitis which disappeared 
when duboisin was substituted for the ' 
atropine. On December 28th, the vision 
was 6/7.5 with +11. ODD. sph. =0= 
+4.50D. cyl. ax. 15°, and with a suitable 
addition he read J 1 . 

In June, 1938, he returned for a check 
up. Vision in the right eye was 6/7.5 and 
J2 with glasses. The optic nerve showed 
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a large cup, not definitely pathologic, 
with steep, nasal sides, but shelving to 
the temporal side. The tension was 43 mm, 
Hg (Schiotz). The pupil was large, 
feebly active, and there was a dot of pig- 
ment in tlic wound over the root of the 
temporal pillar of the coloboma, Eserine 
reduced the tension, and the patient con- 
tinued to use it until his recent death. 
Tension rose occasionally, and the nerve 
became more cupped, but in Fcbruar)% 
1943, the tension was 26 mm., vision 6/12 
and J3. The visual fields were never very 
satisfactorily recorded, because of the 
cataract lenses, but there seemed to be a 
nasal contraction to 20 degrees. 

The left eye developed a cataract and 
was operated on on February 19, 1941. 
This was after glaucoma had developed 
in the right eye, but the tension was never 
elevated in the left eye. A combined intra- 
capsular extraction was done. Vitreous 
came into the anterior chamber, but none 
was present in the wound. The next 
morning, although there had been no pain 
at all, the dressing was found saturated 
with blood, and a mass of clot and pre- 
sumably. ocular contents protruded be- 
tween the lids. Choroidal hemorrhage was 
more than suspected, but on close inspec- 
tion, the hemorrhage was found to be 
superficial, and the mass was only a 
clot attached to the wound. The clot was 


cut ollF and much blood was found in the 
anterior chamber. The nasal half of the 
wound was slightly separated, but the 
stitch was removed on the 14th day and 
the patient left the hospital on the follow- 
ing day. Clearing of the eye was slow, as 
there was blood in the anterior and 
vitreous chambers, and a high degree of 
astigmatism resulted. It was nearly a 
year before the best vision was obtained. 
This was 6/12 with 4-7.00D. sph. O 
-{-lO.OOD. cyl, ax. 10°, A cystoid condi- 
tion of the scar in the left eye was treated 
with trichloracetic acid in June, 1941, for 
several weeks, with a resultant flattening 
of the wound. The tension never rose in 
the left eye, and the fundus was well seen 
a few months after tlie operation. The last 
examination, made a month before the pa- 
tient’s death, was as follows: R.E. vision 
6/12 with +11.00D. sph. O +5.00D. 
cyl, ax. 15°; L.E,, vision 6/12 with 
-hS.OOD. sph. 0= 4-lO.OOD. cyl. ax. 10°. 

With both eyes the vision was. 6 / 9 —- 
He read J3, R.E., and J4, L.E., vvith 
glasses. The tension was R.E. 26 mm. 
and L.E. 22 mm. The patient died in 
March, 1943, aged 81 years. 

The interesting features are the preser- 
vation of useful vision in the right eye 
with miotics, and the happy error in re- 
gard to the nature of the postoperative 
trouble in the - left eye. 
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PUBLIC RELATIONS 
Most of those' who study medicine do 
so because they want to practice medicine, 
a few because they are interested in re- 
search, a small minority because they have 
an interest in administration, but almost 
no one has a desire to involve himself in 
medical politics. 

The usual pattern for making an oph- 
thalmologist is for him to get as good an 
education as he can afford and is capable 
of absorbing and then to enter the prac- 
tice of his specialty as a clinician. If his 
training has been broad and sound he is' 


be inclined to trj^ his hand at it, if he 
finds the time. At least, he subscribes to a 
scientific journal or two and glances 
through most issues hurriedly when they 
arrive ; he may even give up the time nec- 
essaiy for reading an entire article if it 
happens to catch his fanc3^ He joins the 
local medical societ}’- and attends fairly 
regularly while building his practice, in 
the end concerning himself with the oph- 
tlialmic section only, if he is so fortunate 
as to live in a city \vhere such exists — if 
not, he may attend an occasional meeting 
of the general society to hear a paper 
that has some bearing on his specialty. 


interested in research and possibly wdll 

• - . ' 1159. ■ 
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He may step out of liis role to Ir}'' to 
snare a little industrial work if that type 
of' practice appeals to him and especially 
if he has no serious objections to 
appearing before commissions and judges. 
This is as far from the strict practice 
of medicine as most doctors care to roam, 
and because of this somewhat ingrowing 
tendency medicine has found itself out 
of touch with current trends of thought 
with regard to the lay attitude about the 
practice of medicine and, what is more, 
does not have read}'^ access to those la}nnen 
who control many matters tliat directly 
concern the physician. 

A good example of this relative negli- 
gence is found in connection with munici- 
pal school boards. The ophthalmologist has 
a real interest in the care of children’s C 3 ’es. 
Parents expect to get advice through the 
school ph)'-sicians as to the health of their 
children. The ophthalmologist knows this 
ver}'- well and is aware that he or some 
of his confreres who are competent should 
have a guiding voice in all that pertains 
to vision in the schools. Even if he has a 
sense of responsibility he does not feel 
called upon, nor is he even sure of the 
ethics in question, to offer his services, as 
a consultant. But it ma)'- well be that the 
school board does not know where to turn 
"and so enlists the aid of someone who is 
not broadly educated or does not have 
the welfare of the child as his first con- 
cern. 

This is only one example of a possible 
failure to cooperate with laymen in sub- 
jects of concern to both laymen and doc- 
tors. Another might be a question of 
legislation. The ophthalmologist may have 
a clear idea of what is good and what is 
bad, but if he does mot try to 'find out 
what laws are pending, action may have 
been taken long before he has even heard 
of them. The fact is that, being, con- 
structed as he is, he does not trouble 
himself to investigate these things on his 


own initiative, and one bad law after an- 
' other may be passed before he finally 
awakens to the fact that his hands are 
being tied while he did not even realize 
that aityonc was making plans to bind 
them. 

Many years ago the writer saw this 
happen in his own state, and, in fact, was 
made keenly aware of the necessity of . 
preparedness in matters of legislation. 
Asked by the president of the local medi- 
cal society to go to the state capital to 
appear before a committee of the House 
of Representatives to plead a medical cause 
that he knew to be good, and being then 
young and ver}' ingenuous, he consented to 
go, witli. the idea that because his cause 
was good it would prevail. A friendly 
member of the committee told him that he 
might as well make his talk, since he had 
come all the way to the state capital to do 
so, but that the vote against him would be 
almost 100 percent because the opposition 
had been installed in the capital for three 
months and had entertained the members 
very liberall)’ and had been very persua- 
sive in their arguments. May I add that ' 
he was not a false prophet. 

That affair rankled for 25 years, but a 
clear answer as to how to combat this 
type of thing has not appeared. However, 
even if the specific answer has not been 
forthcoming certain points are obvious. 

In the first place, we no longer dare to 
push tliese political and sociological mat- 
ters aside and say, "Oh, let someone who 
is interested take over the job." It is our 
job, not that of someone else. 

What actually can the individual do? 
Standing alone, he can accomplish almost 
nothing. But he does belong to medical 
organizations, not only to national 'socie- 
ties that are so big that the little fellow , 
feels lost in them but also to his own 
county society and perhaps to a specialty- 
society in his home town. There, at least, • 
he has a voice that commands respect. 
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and right there he can begin b}' insisting 
on the creation of a standing committee 
the sole duty of which shall be to inves- 
tigate all political and sociological matters 
that concern ophthalmologists, as such, in 
his city and state, and to inform the mem- 
bers of tlie society of these things, so 
that prompt and appropriate action may 
be taken. When there is a change in ad- 
ministration, those who will be in charge 
of ophthalmic matters should be ap- 
proached and the position of tlie society 
made clear concerning points of mutual 
interest in their related fields. The great 
advantage of this set-up is that it involves 
not the initiative of an individual but of a 
group. No one is pushing himself for- 


ward, but as the authorized agent of a 
recognized society he is acting at the re- 
cjuest of the organization. It cannot be 
doubted that most administrations want 
sound advice; if, therefore, representa- 
tives iDf reputable and relatively disinter- 
ested groups seek to discuss with them 
subjects that come within their specific 
fields of knowledge, the}' will surely be 
given a hearing. 

This method has applications far bc- 
. yond the specialty society. If applied gen- 
erally in medicine all doctors would know 
more about their public relations and 
would be far more important factors in 
the medical future of their communities. 

Lawrence T. Post. 






ABSTRACT DEPARTMENT 

Edited by Dr. Williaji H. Crisp 


Abstracts arc classified under the divisions listed below, which broadly correspond to those 
formerly used in the Ophthalmic Year Book. It must be remembered that any given paper may 
belong to several divisions of ophthalmology* although here it is mentioned only in one. Not all 
of the headings will necessarily be found in any one issue of the Journal. 

CLASSIFICATION 

'I. General methods of diaspiosis 10. Retina and vitreous 

2. Therapeutics and operations 11. Optic nerve and toxic amblyopias 

3. Physiologic optics, refraction, and color 12. Visual tracts and centers 

vision 13. E}-cball and orbit 

4. Ocular movements 14. Eyelids and lacrimal apparatus 

5. Conjunctiva IS. Tumors 

6. Cornea and sclera 16. Injuries 

7. Uveal tract, sympathetic disease, and 17. S 3 'Stcmic diseases and parasites 

aqueous humor 18. Hygiene, sociologi', education, and history 

8. Glaucoma and ocular tension 19. Anatomj', embryology’, and comparative 

9. Cry'Stalline lens ophthalmology 


1 

GENERAL AfETHODS OF DIAGNOSIS 

Irvine, S. R. A simple test for bin- 
ocular fixation. Clinical application 
useful in the appraisal of ocular dom- 
inance, amblyopia ex anopsia, minimal 
strabismus, and malingering. Amen 
Jour. Ophth., 1944, v. 27, July, pp. 740- 
746. (References.) 

Pereyra, L. S. A practical substitute 
for homatropine in examination of the 
media, fundus oculi, and refraction. 
Arch, de Oft. de Buenos Aires, 1942, v. 
17, Aug., p. 498. 

In ISO patients, the author experi- 
mented with solutions of atropine sul- 
phate of different strength. He found 
the 1 to 10.000 solution to be a prac- 
tical mydriatic, and he arrives at the 
following conclusions: (1) Mydriasis 
is complete in 100 percent of the cases. 
(2) It takes from a half to one hour 
to produce mydriasis. (3) There is no ' 
dazzling. (4) Accommodation is not 
.paralyzed. (5) There is no increase m 
intraocular tension. (6), The average- 

' duration of mydriasis is 2 hours. ^ 

Plinio Montalvan. 


Roper, K. L., and Bannon, R. E. 
Diagnostic value of monocular occlu- 
sion. Arch, of Ophth., 1944, v. 31, 
April, pp. 316-320. 

Interference with binocular vision 
by occlusion of one eye may prevent 
asthenopic symjytoms resulting from 
heterophoria, aniseikonia, or disturb- 
ances of the accommodation-conver- 
gence relationship, as well as doing 
away with the necessity for many fine 
adjustments on the part of the neuro- 
muscular apparatus concerned in bin- 
ocular vision. While monocular oc- 
clusion has been used largely as a 
means of discovering latent hetero- 
phoria, the authors suggest that it be 
used to determine whether any of the 
various binocular anomalies are at 
fault. \ 

Eighty selected patients at the Dart- 
mouth Eye Institute were tested by 
monocular occlusion. Of this number, 
56 derived some relief during occlu- 
sion. It was found that those so re- 
lieved had an eight to ten chance of 
obtaining ocular comfort by correc- 
tion of heterophoria or aniseikonia or 
both. As many of the patients had 
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been referred originally for relief of though congestion of the conjunctival 
. aniseikonia, it was natural for this vessels was more pronounced after use 
condition to be encountered more fre- of homatropinc, 

. quently than in average practice. The new drug has been used in the 

For the test to be of value, occlusion eyes of over 700 patients. The intensity 
of one eye should be maintained for of cycloplcgia and mydriasis produced 
at least two weeks. Different types of by a 7.5-pcrcent solution of the drug 
occluders are described. The best is was found to be equivalent to that pro- 
one which is attached by suction to duced by 5-pcrccnt homatropinc but of 
t e back of the lens and fits around shorter duration. There appears to be 
the orbit. The most inconspicuous less danger of creation of a rise of in- 
opaque contact glass, traocular pressure with the new drug 
P otographs, references.) than with homatropinc. No toxic sys- 

John C. Long. temic effects have been observed from 


Swan, K. C., and White, N. G. Di-n- 
butylcarbaminoylcholine . sulphate. . A 
new cycloplegic and mydriatic drug. 
Arch, of Ophth., 1944, v. 31, April, pp. 
289-291. 

The authors have synthesized a new 
class of choline esters with mydriatic 
and- cycloplegic properties. By replac- 
ing the NHg group in doryl with di- 
n-butylamine, a new surface-active 
derivative is obtained which has an atro- 


the ocular use of the drug, nor have 
there been an}^ allergic reactions. The 
authors state that while di-n-butylcar- 
baminoylcholine sulphate is the most 
promising of the new cholinelike de- 
rivatives which have had extensive 
clinical trial, the possibilities for de- 
velopment of more effective deriva- 
tives in this new field have not been ex- 
hausted. (2 figures, references.) 

John C. Long. 


pinelike effect on the parasympathetic 
nerves. The most promising of the new 
class of esters is di-n-butylcarbami- 
noylcholine sulphate. This occurs as 
white, slightly hygroscopic crystals. It 
IS. practically odorless but has a bitter 
taste. It may be synthesized by a rela-' 
tively simple method from inexpensive 
and readily available chemicals. Solu- 
tions of the drug are fairly stable at 
room temperature if protected from 
ight and alkalies. The drug has some 
antiseptic^ properties, and is relatively 
nonirritating, although repeated instil- 
ation of, a 5 to 7-percent solution may 
cause transitory punctate disturbance 
m the corneal epithelium. Most pa- 
tients found solutions of 5-percent ho- 
matropine hydrobromide and of 7.5 
percent di'n-butylcarbaminoylcholine 
sulphate about equally irritating, al- 


Weiss, Charles. Laboratory aids in 
the diagnosis of infections of the eye 
prevalent in tropical and subtropical 
countries. Amef. Jour. Clin. Path., 1944, 
V. 14, April, pp. 200-213. 

The author asserts that inclusions 
associated with blennorrhea of the 
new-born, with swimming-bath con- 
junctivitis, and with Samoan conjunc-. 
tivitis cannot be distinguished by in- 
spection from those of trachoma. In 
ocular lymphogranuloma venereum, ' 
diagnosis may be made with the Frei 
skin-test and the complement-fixation 
reaction. In epidemic keratoconjunc- 
tivitis, conjunctival scrapings show a 
lymphocytic exudate with an occa- 
sional large mononuclear cell. Herpes 
material inoculated into the rabbit 
cornea may produce 'encephalitis.- 
lopsy IS useful for recognition of 
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molluscum bodies. In rickettsial dis- 
eases diagnosis is aided b}' agglutina- 
tion tests cmplo 3 dng the patient’s 
serum and various strains of Proteus 
as "antigen. Agglutination reactions 
are also mentioned for oculoglandular 
tularemia and Weil’s disease; comple- 
ment fixations for lymphogranuloma 
venereum, gonorrhea, and syphilis ; 
and the skin test for tuberculosis. The 
following classifications are amplified; 
virus diseases ; bacterial infections ; 
ocular manifestations of systemic dis- 
eases; m 3 '-cotic diseases; infections of 
cornea, iris, and other tissues ; proto- 
zoa ; animal parasites ; and insects. 
The ocular and geographic locations 
in the last section are detailed. 

Charles A. Bahn. 

2 

THERAPEUTICS AND OPERATIONS 

Cashell, G. T. W. Penicillin for ocu- 
lar infections. Brit. Med. Jour., 1944, 
March 25, p. 420. 

The author reports the successful 
use of penicillin drops in external ocu- 
lar infections and perforating injuries. 
Patients with chronic blepharitis and 
acute conjunctivitis responded to local 
administration of penicillin, sterile cul- 
tures and clinical cures being obtained 
in five to twenty days. In most cases, 
the organism cultured was Staphylo- 
coccus pyogenes. Corneal ulcers also 
, responded well. Several patients 
showed prompt improvement in dac- 
Vyocystitis after five to nine days of 
treatment. 

The preparations used contained 
■ 500 Oxford units per c.c., for the drops, 

- and 500 Oxford units ' per gram, for 
the ointment. The drops were given 
eveVy four hours, or three times a day, 
except in perforating injuries, where 
they were, used every half hour for 24 
hours, then every two- hours through 


the second day. Instillation into the 
anterior chamber was practiced in 
some cases of injur 3 ^ The author sug- 
gests continuing treatment for seven 
da}’’s after clinical cure, or after sterile 
cultures are obtained. 

Benjamin Milder. 

Paulo, A., Jr., and Arruda, J. de. 
Contribution to the study of indica-' 
tions for retrobulbar injection of alco- 
hol. Rev. Brasileira de Oft,, 1944, v. 2, 
March, pp. 153-160. 

Two illustrative cases are briefly de- 
scribed. In one the pain was posther- 
petic, in the other it had followed vio- 
lent contusions with hematoma of the 
anterior chamber and severe intraocu- 
lar h 3 '-pcrtension. The author uses a 
preliminar 3 '’ injection of 1 c.c., of 1 or 2 
percent novocaine, and follows this, 
through the same needle, with an in- 
jection of 1 c.c. absolute or 80 percent 
alcohol, administered slowl 3 ^ He in- 
jects more of the novocaine solution , 
during withdrawal of the needle. (Ref- 
erences.) W. H. Crisp. 

Sharnia, B. C. Retrobulbar injection 
of alcohol in painful blind eyes, Indian 
Jour.- Ophth., 1944, v, 5, Jan., pp. 6-10. 

Four case histories are recorded to 
illustrate the value of retrobulbar in- 
jection of 1 c.c. of 50-percent-alcohol 
solution for painful blind eyes. 

W, H. Crisp. 

Wong, W. W. Penicillin and gramir 
cidin as ocular chemotherapeutic 
agents. Arch, of Ophth., 1944, v. 31, 
Feb., pp. 165-169. 

The history, method of preparation, 
known chemical facts, and probable 
method of action of penicillin are sum- 
marized. At the time of this review, 
only four cases of ocular’ disease 
treated with penicillin were found. A 
patient with a corneal ulcer due to 
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Staphylococcus aureus was treated by 
a continuous bath of a solution of 
sodium penicillin. Eight days after ini- 
tial use of the drug the cornea no 
longer , stained with fluorescein. The 
second case was of an infected cigarette 
burn of the cornea. This lesion healed 
in approximately four days after con- 
tinuous application of the drug by 
means of the Standard bag. The third 
case was one of corneal ulcer follow- 
ing a foreign body. Healing required 
ten days after application of penicillin. 
The fourth case was one of acute mu- 
copurulent conjunctivitis. There be- 
ing no improvement after two days of 
conventional treatment, penicillin 
drops were used, and in five days the 
eye was regarded as healed. From 
these cases it is concluded that the use 
of penicillin resulted in rapid relief of 
pain and resolution of inflammation in 
certain ocular conditions, without any 
harmful effects on the eye. Observa- 
tions on the effect of penicillin in ex- 
perimental eye infections have been 
quite encouraging. 

Dubos has produced, from cultures 
of Bacillus brevis, a substance which is 
extremely toxic to gram-positive bac- 
teria. This product may be separated 
into two components, gramicidin and 
tyrocidin. The mixture of these sub- 
stances is known as tyrothricin. The 
preparation is too toxic for intravenous 
injection and is safest applied locally. 
The results from tyrothricin in ocular 
infections have been disappointing. 
(Bibliography.) John C. Long. 

3 

PHYSIOLOGIC OPTICS. REFRACTION, 
AND COLOR VISION 

Brozek, J., and Keys, A. Flicker- 
fusion frequency as a test of fatigue. 
Jour. Industrial Hygiene and Toxicol- 
ogy, 1944, V. 26, May, p. 169. 


The flicker-fusion frequency (flick- 
ers per second at which an interrupted 
light appears as steady light) has been 
measured under various conditions. 
Under standardized conditions, equal 
results were attained. The frequency 
did not change with practice, and was 
not affected by one hour of treadmill 
marching. It decreased but slightly 
from day to day -when subjects were 
working to the limit of capacity in a 
temperature of 120° F. It did, however, 
decrease noticeably from day to day 
on a regimen of hard work and total 
caloric starvation. 

The authors conclude that although 
flicker-fusion frequency changes when 
the organism is exposed to intensive 
strain 3 ^et, since the change ds small, 
flicker-fusion frequenc}" can not be 
considered a sensitive indicator of gen- 
eral fatigue. R. Grunfeld. 

Crozier, W. J., and Wolf, E. Theory 
and measurement of visual mecha- 
nisms. 11. On flicker with subdivided 
fields. Jour. Gen. Physiology, 1944, 

27, May, p. 401. 

Flicker contours for a square image, 
with light sectored at a focus," are 
strikingly modified if the same illumi- 
nated area is arranged in four squares 
separated by a narrow opaque cross. 
This arrangement produces, in part, 
only the changes in flicker contour 
which the authors have labeled as 
pecten effect. The significant factor in 
producing the latter is not so much 
the pulsatile interruption of light but 
the change in contrast brought about 
by the moving contact of light-dark 
borders which is produced with light 
not sectored at a focus but with bar 
images moving across a field with in- 
clined fixed opaque bars. 

R. Grunfeld; 
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Harman, N. B. Eyesight . . . and 
glasses. The Practitioner, 1944, v. 152, 
Feb., pp. 65-70. 

Exercise the eyes but do not wear 
glasses, is the theme of a recent work 
by I'luxley, reviving the fantasies of 
Bates. Harman explains that the need 
of glasses depends on the shape of the 
eyeball, which obviously cannot be 
changed by exercises of any sort. The 
question, “Will any sort of exercises 
benefit our eyes and enable us to do 
without glasses” can be answered with 
an unqualified “No.” The fantasies of 
Huxle}'’, however, must not be confused 
with sight-saving classes and orthoptic 
training. In sight-saving classes, those 
with poor sight are educated how to 
use their eyes and save them. In or- 
thoptics, exercises are used to help re- 
gain a normal interaction of unbal- 
anced external eye muscles.’ In both, 
however, the use of glasses is prac- 
tically imperative. The use and effect^ 
of persuasion as a temporary expedient 
cannot be overemphasized. It increases 
the momentary urge to see better and 
minimizes the fear of sight failure. Its 
applications are many and varied in the 
field of eye exercises. Among these arc 
looking at the sun to strengthen the 
eyes. Except possibly in the practically 
blind, this foolish practice can only be 
harmful, permanently damaging the 
macula. Another silly practice is blink- 
ing as a conscious effort, whose only 
possible virtue is slight development of 
visual memory. Charles A. Bahn. 

Hymes, Charles. The correlation of 
the phenomena of crossed and oblique- 
.. ly crossed cylinders with cylinder ret- 
inoscopy, and clinical refraction. Trans. 
Amer. .Acad. Ophth. and Otolaryng., 
1943, 47th mtg., July-Aug., pp. 454-459.' 

■ Formulae are given lor finding ^the 
power of a cylinder at any meridian, 


and the strength of the spherocylin- 
drical equivalent of obliquely crossed 
cylinders. Three rules as to obliquely 
crossed cylinders are noted, with their ’ 
application in cylinder retinoscopy and 
in the use of the cross cylinder in re- 
fraction. The conclusions are that the 
same physical and physiologic basis 
applies to the technique of the cross 
cylinder and that of cylinder retinos- 
copy, and that the cross cylinder may 
be used to determine the amount and 
axis of an astigmatism but not the 
power of the spheres nor of the spher- 
ical addition for presbyopia. (3 figures, 
references.) 

Katherine H. Chapman. 

Jaeckle, C. E. Practicability of use 
of contact lenses at low atmospheric 
pressures. Arch, of Ophth., 1944, v. 31, 
April, pp. 326-328. 

Present military aviation requires 
that crew members have good vision 
without glasses. The use of ordinary 
spectacles is considered impractical. 
The author conducted experiments to ' 
determine whether contact lenses 
could be used practically in airplanes 
at the altitudes commonly attained in 
modern warfare. 

Eleven observations were made in 
a pressure chamber on 10 persons who 
were accustomed to contact lenses. 
Four persons subjected to pressure 
equivalent to that of an elevation of 
10,000 feet showed no signs or symp- 
toms. Of four, persons subjected to 
pressure equivalent to an altitude of 
18,000. to 20,000 feet, two had bubbles 
under the lenses, one in one eye and 
the other in both eyes. Of six persons 
who were subjected to pressure equiv- 
alent to that of an elevation of 18,000 
feet or over, five had bubbles under at 
least one lens. While the presence of 
bubbles was riot always associated 
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with demonstrably lowered visual 
acuity, the subject was aware of cloud- 
ing of the vision. In view of the rather 
consistent results, the author con- 
cludes that wearers of contact lenses 
will probably have bubbles under their 
lenses with diminution of vision when 
subjected to pressures' equivalent to 
elevations of 18,000 feet or more. 

John C. Long. 

Klein, M. Retinoscopy in astigma- 
tism. Brit. Jour. Ophth., 1944, v. 28, 
May, pp. 205-220. 

The ' importance of the systematic 
use of cylinders in retinoscopic tests 
of astigmatic eyes is emphasized and 
the effects of obliquely crossed cylin- 
ders in retinoscopy are given in tabu- 
lar form. The advantages of the streak 
retinoscope for checking axis and 
amount of astigmatism are explained 
. and the method of examination with 


on extremely fine work. 13rit._ Med. 
Jour., 1944, March ‘18, p. 387. (See Sec- 
tion 18, Hygiene, sociology, .education 
and history.) 

Masor, P. L. Axis finder chart. Arch, 
of Ophth., 1944, V. 31, April, pp. 335- 
336. 

The author employs streak retinos- - 
copy (Copeland) as a means of 
objectively determining astigmatism. 
Using spheres only and rotating the 
streak produced by the retinoscope, 
the position of the streak neutralizing 
the greater refractive error determines 
the axis of the cylinder. The author 
proposes that an axis chart be sus- 
pended above the head of the 'patient 
so that, after carrying out the retinos- 
copy, the streak may be projected on 
the chart, thereby easily locating the 
axis of the astigmatism. (2 figures.) 

John C. Long. 


this instrument is given in detail. (One 
table, references.) 

Edna M. Reynolds. 

Klein, -M. Principles of retinoscopy 
presented on the basis of the theory of 
projection. Brit. Jour. Ophth., 1944, v. 
28, April, pp. 157-176. 

The effects of mirrors and lenses on 
an optical system are reviewed and 
diagrammed. Retinoscopy is con- 
sidered as an aperture test for deter- 
mining the point of reversal of a my- 
opic eye or of an eye made myopic by 
trial lenses. The examined eye is re- 
garded as an apparatus which projects 
a beam of light toward the observer. 
Factors determining the speed of the 
reflex movement , and the, point of re- 
versal are analyzed. (16 figures, ref- 
erences.) Edna M. Reynolds. 

Marin, I., and Archibald, C. A study 
of a selected group of women employed 


Olmsted, J. M. D. The role of the 
autonomic nervous system in accom- 
modation for far and near vision. Jour. 
Nervous and Mental Dis., 1944, v. 99, 
May, p. 794. 

The author has conducted a series 
of experiments to demonstrate the fact 
that the ciliary muscle behaves in the 
same manner as do other autonomical- 
ly innervated tissues. It has both sym- 
pathetic and parasympathetic innerva- 
tion, and these produce opposite 
effects, the -former causing contraction 
of the radial ciliary fibers, flattening 
the lens p the latter, by. contraction of 
the circular fibers, causing increased 
curvature of the lens. 

Refractions have been performed on 
many kinds of laboratory nnimals, arid 
in every case stimulation of the cervi- 
cal sympathetics has produced in- 
creased hyperopia of 4-1.00 D. to 
-f-6.50 D. This same effect is obtained 
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with the oculomotor nerve severed, 
and with the extrinsic muscles cut. 
The findings were further corrobo- 
rated by i^hotographing the Purkinjc 
images. In every case, the myopia pro- 
duced by third-nerve stimulation was 
greater than the hyperopia produced 
by stimulation of the cervical sympa- 
thelics. 

When the oculomotor nerve of a 
cat’s eye was removed, the eye became 
permanently more hyi^eropic. In hu- 
mans, too, a sudden shock, causing 
multiple evidences of sudden sympa- 
thetic stimulation, Avas accompanied 
by momentary hyperopia. When each 
of the four long ciliary nerves was 
stimulated, there was an induced 
astigmatism, leaning away from the 
nerve stimulated, indicating that some 
of the radial fibers of the ciliary muscle 
are stimulated by each of the long 
ciliary nerves, so that the entire 
smooth muscle did not necessarily 
react as a unit. Benjamin Milder. 


Pendse, G. S. The problem of my- 
opia. Indian Jour. Ophth., 1944, v.- .S, 
Jan., pp. 11-13! 

The author proposes to gather a sta- 
tistical record of myopia, in order to 
study the comparative importance of 
all the various factors, social, familial, 
and personal, involved in the genesis 
and progress of the disease. He has 
therefore prepared an information 
chart, reproduced with this article, and 
the form of which he asks readers to 
follow in collecting case records. 


Copies of the chart are obtainable from 

the author at Poona City, India. 

Among the details included are those 

as to social origin, standard of living^, 

ocular condition, general condition, and 

heredity. ^ . 

W. H. Crisp. 


Shukla, K. N. Myopic families. In- 
dian Jour. Ophth., 1944, v, 5, Jan., pp. 
1 - 5 . 

The author has studied, so far as 
the records would permit, the refrac- 
tive conditions of man}^ members of 
each of a number of families. Obvi- 
ously, the information became less re- 
liable in dealing Avith antecedent gen- 
erations, and in some cases children 
below five or six years of age could 
not be examined because the parents 
objected to the use of atropine in the 
children’s eyes. Without possibilit}’’ of 
important statistical conclusions, the 
author gives examples respectively of 
pedigrees in Avhich both parents Avere 
myopes, in Avhich the father alone or 
the mother alone Avas myopic, in AA'hich 
both grandparents Avere myopic, and 
in Avhich only one grandparent AA'as 
myopic. W. li. Crisp. 

' SAvan, K. C., and White, N. G.^Di- 
n-butylcarbaminoylcholine sulphate. 
Arch, of Ophth., 1944, v. 31, April,' pp. 
289-291. (See section 3, Physiologic op- 
tics, refraction and color Ausion.) 

Turner, H. H. The etiology and con- 
trol of progressive axial myopia. Penn- 
sylvania Med. Jour., 1944, v. 47, May, p. 
793. 

This article contains many, charts- 
and diagrams. Turner has been in- 
terested in the chemical imbalance of 
the various structures which make up 
the eye, and in the effect upon func- 
tion. He believes that such imbalances 
lie behind certain forms of congestive 
glaucoma as Avell as progressive axial 
myopia. The physiologic chemical bal- 
ance of the human tissues is a matter 
of particular importance in relation to 
the eye. The author believes control of 
progressive nearsightedness to be ef- 
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fective, although the ophthalmologist 
must have, intelligent arid understand- 
ing cooperation by internists and nose 
and throat specialists. ‘ 

Theodore M. Shapira. 

Williamson-Noble, F. A. Contact 
lenses. The Practitioner, 1944, v. 152, 
Feb.i pp. 82-87. 

Contact glasses were first suggested 
in 1801, but their practical use only 
began, about 1911. Early contact 
glasses were without focal power, and 
the scleral portion was ground on a- 
spherical curve which practically lim- 
ited their use to hypermetropes. Later, 
a mold of the anterior surface of the 
eye was perfected by Eallos, using a 
hydrophilic colloid,- negocol. The mod- 
ern tendency is to use a stock mold 
without optical power. An expert con- 
tact-lens fitter usually requires but a 
few minutes to grind away the pres- 
sure areas. Twenty or more attendan- 
ces may be required, however, before 
a satisfactory result is obtained. Con- 
tact glasses require more or less ex- 
tensive training for their successful 
use. First is the irritative stage. Later 
a Jialo of colored lights, Sattler’s veil, 
is often noted. This occurs one to three 
hours after insertion of the contact 
glass and ceases ten to thirty minutes 
after its removal. A midday break of 
about one hour without the contact 
glass is advisable. Contact glasses have 
the, major advantage of moving with 
. the eyeball, of minimizing curvature 
irregularities, and of fitting closer to 
the eyeball than spectacle lenses, which 
is of value in monocular cataract. Plas- 
tic contact glasses which have the ad- 
vantage of not breaking easily are still 
in the experimental stage. 

Charles A. Bahn. 


4 

OCULAR MOVEMENTS 
Adrogue Esteban. Ocular nystag- 
mus. Rev. Oto-Neuro-Oft., 1943, v. 18, 
March-April, pp. 49-55 ; and May-June, 
pp. 79-84. 

The author calls ocular nystagmus 
an associated “temblor” of the eyes; 
an involuntary, rhythmic, almost al- 
ways bilateral oscillation of the eyes in 
the same direction. Before discussing 
ocular nystagmus, he reminds us of the 
so-called “rest-point” of the eyes (in 
repose) — somewhat divergent and up. 
Latent nystagmus may be provoked 
by occluding a good eye and having 
the patient use an amblyopic eye. Con- 
genital, known, as true optic or ocular 
nystagmus, is rarely associated with 
vertigo, the eyes may oscillate even 
under the closed lids, and there may 
be an accompan 3 dng spasmus nutans. 
Blindness or very poor vision is usually 
present, due to such a congenital de- 
fect as disease of the optic nerve, uveal 
coloboma, lens luxation, or microph-, 
thalmos. Heredity plays an important 
role, and bright light augments the 
.rapidity and amplitude of the oscilla- 
tions. Acquired spontaneous nystag- 
mus follows violent visual efforts such 
as typesetting or painting, arid disap- 
pears when the provocative cause is re- 
moved. Coal-miner’s nystagmus is at- 
tributed to poor illumination. 

The causative factors are represented 
in the following classifications: (1) 
miner’s (horizontal, vertical, and 
oblique) ; (2) febrile diseases, due 

probably to posterior-fossa involve- 
ment ; (3) chemical intoxications ; (4) 
frontal-lobe injuries; (5) intracranial 
disease; (6) multiple sclerosis; (7) 
other neurologic diseases including 
familial ataxia, mongolism, s\’’ringo- 



1170 


ABSTRACTS 


myelia, and craniofacial dysostosis; (8) 
unilateral nystagmus where the af- 
fected eye has poor vision as compared 
with its fellow; (9) spontaneous volun- 
tary n 3 '’stagmus; (10) spasmus nutans. 
In cases of the nonpendular type of 
nystagmus (slow and rapid phases), 
we are- dealing with vestibular, com- 
missural, or cerebellar lesions. In addi- 
tion to nystagmus, acoustic lesions are 
almost always associated with vertigo 
and rarely with nausea or emesis. The 
latter two symptoms are usually in- 
dicative of increased intracranial pres- 
sure from expanding brain lesions. 
Cerebral tumors rarely cause n^'Slag- 
mus. Cerebellar injuries are frequently 
associated with transitory conjugate 
deviations. Cerebello-pontine angle tu- 
mors also provoke involuntary ocular 
movements among other' symptoms. 

In conclusion, the author advises us 
not to err in cases of normal nystag- 
moid movements of extreme lateral 
gaze, and he also notes a congenital 
type of nystagmus due to paresis of 
conjugate movement. 

Edward Saskin. 

Arganaraz, Raul. The surgical treat- 
ment of vertical strabismus with torti- 
collis. Arch, de Oft. de Buenos Aires,' 
1942, V. 17, Aug., p. 439. 

While the treatment of vertical 
strabismus with torticollis is essential- 
ly surgical, there is no agreement 
among ophthalmologists concerning 
the' operation of choice. The most com- 
mon cause of ocular torticollis in adults 
is paralysis of the superior oblique,, 
while in children spasm of the inferior 
oblique is the most prevalent etiologic 
factor. The several operations which 
have been proposed for the correction 
of. vertical strabismus are discussed m 
detail. In cases where the strabismus 
is due to spasm the author prefers 


tenotomy of the muscle involved, while 
in paralysis he favors either transplan- 
tation of the verticah recti or advance- 
ment of the split oblique muscles. (Il- 
lustrations.) Plinio Montalvan. 

Burian, PI. M. Motility clinic. Pare- 
sis of the right superior rectus muscle. 
Amer. Jour. Ophth., 1944, v. 27, Aug., 
pp, 884-888. (2 tables, 2 diagrams.) 

Crespi Jaume, Gonzalo. Unilateral 
ocular secretomotor syndrome. Arch, 
de la Soc. Oft. Hisp.-Amer,, 1942, v. 1, 
Nov.-Dee., pp. 601-612. (See Section 12, 
Visual tracts and centers.) 

Estrada, W. D. Sensory and motor 
ophthalmoplegia. Rev. Brasileira de 
Oft., 1944, V. 2, March, pp. 135-146. 

A white male, Portuguese, aged 46 
years, came on account of diplopia 
which had made it necessary for him to 
cover the right e3'e with his hand in 
order to use the left eye. More recentl3’', 
the right lid had drooped, and the pa- 
tient found on raising the lid that he 
had lost more or less of fhe vision of 
this eye. The e 3 '-e was amaurotic, and 
there was paral 3 '^sis of the extrinsic- 
and intrinsic , muscles, with ptosis, 
anesthesia of the cornea, preservation 
of sensibility in the area of distribution 
of the lacrimal, and discrete dyses- 
thesia and neuralgia in the area of the 
frontal. There was moderate exophthal- 
mos, but the eyeball was freely mov- 
able. The light reflex, direct or con- 
sensual, -vv'as absent, and so was the 
accommodative reflex. The fundus ap- 
peared normal. The left eye was nor- 
mal. General examination showed dis- 
ease of the aorta, and painful crises in 
the two lower thirds of the right 
hemithorax. The patient also suffered 
from headache and occasional vomit- 
ing. The pulse and temperature were 
normal. The Wassermann • reaction 
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proved negative as to both blood and 
spinal fluid. However, antiluetic treat- 
ment was initiated. X-ray examination 
showed changes in the sphenoidal fis- 
sure and the optic canal. X ray of the 
thorax showed general nodular 
changes, probably of a neoplastic na- 
ture. Two months after the patient’s 
admission to the clinic, a small nodule 
was found beneath the right clavicle, 
and swollen areas were found in sev- 
eral ribs. Pathologic study of the infra- 
clavicular nodule gave a diagnosis of 
lymphoepithelioma of the kind in- 
cluded by some modern authors in the 
group of reticulosarcomas. The patient 
died three months after admission, and 
autopsy disclosed the existence of a 
neoplasm at the level of the sphenoidal 
fissure and extending along the frontal 
and sphenoidal bones to the middle fos- 
, sa of the cranium. (4 photographs, 2 
photomicrographs, references.) 

W. H. Crisp. 

Gifford, S. R. The treatment of 
concomitant strabismus, Nebraska 
State Med. Jour., 1944, v. 29, May, p. 
136. 

The treatment of squint must begin 
as early as possible. The diagnosis can 
be made and treatment can be insti- 
tuted at the age of one year. In con- 
• vergent strabismus full correction 
found under cycloplegia is given and 
the amblyopic eye is trained by occlu- 
sion. If the child is too young to have 
his vision recorded, the eye with con- 
stant monocular squint is considered 
amblyopic. A check of vision is made 
after two weeks, and if the vision has 
improved the periods of occlusion can 
be shortened. In cases of alternating 
strabismus, occlusion is necessary to 
break up fusion and either eye is alter- 
nately covered. If, however, the eyes 
do not become straight, orthoptic 


training must be instituted. If this is 
not available or is unsuccessful, sur- 
gery is indicated. For divergence 
strabismus, orthoptic exercises and oc- 
clusion are the only therapeutic meas- 
ures possible before operation. Since 
recession of the externus and advance- 
ment of the internus produce a weaker 
effect than when performed on the 
opposite muscles, divergent squint re- 
quires a surgical procedure such as . 
would be planned to correct a con- 
vergent squint of 50 percent greater 
amount. F- Grunfeld. 

Langdon, H. M., Ellis, V. M., and 
Mulberger, R. D. Operative treatment 
of paralysis of the external rectus mus- 
cle. Arch, of Ophth., 1944, v. 31, March, 
pp. 254-255. 

The authors give a review' of the 
literature as to procedures used by 
various writers. Most of the surgeons 
have in some way transplanted . por- 
tions of the superior and inferior recti. 
In one case with successful result re- 
ported by Payne, marked improvement 
followed recession of the medial rectus 
and resection of the lateral rectus with- 
out any transplantation procedure. 

The authors report two cases in 
which they did a recession of the -medi- 
al rectus, advancement of the lateral 
rectus, and transplantation of the outer 
third of the superior and of the inferior 
rectus muscles with attachment to the 
old insertion of the lateral rectus mus- 
cle. (References.) R. W. Danielson. 

Latorre Morasso, S. Atypical devia- 
tion of the head in a case of oculomotor 
paralysis. Arch, de la Soc. Oft. Hisp.- 
Amer., 1942, v. 1, Nov. -Dec., pp. 621- 
624. 

Case report of paralysis of the right 
external rectus, in which the patient, 
instead of rotating the head along a 
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vertical axis to overcome the diplopia 
caused by absence of abduction to the 
right, bent the head forward, because 
in this position he seemed better able 
to overcome the diplopia. The author 
concludes that the position of the head 
is not always an accurate sign for mak- 
ing diagnosis as to a paralytic muscle. 
(2 photographs.) 

Ramon Castroviejo. 

Latorre Morasso, S., and Aguilar, J. 
Axenfeld-Schurenberg disease. Arch, 
de la Soc. Oft. Hisp.-Amer., 1942, v. 1. 
Nov.-Dee., pp. 625-631. 

The author gives case reports of the 
syndrome first described by Axenfeld 
and Schurenberg in 1901, under the 
name of congenital cyclic oculomotor 
paralysis. In this condition, the muscles 
innervated by the third nerve manifest 
phases of paralysis alternating with 
spasm. The author reports two cases, 
with a similar picture of typical paraly- 
sis of the left third nerve. In both cases 
there was ptosis of the left upper lid, 
and in both cases the eyes were in 
abduction and the pupil was fixed. Al- 
ternating with this picture of paralysis, 
there were periods of spasm of the 
muscles innervated by the third nerve, 
during which the lid was raised and 
the pupil contracted, and the eye de- 
viated inward or outward. In the first 
case the symptoms were noticed by the 
' parents of the patient at the age of ten 
months ; in the second case, at the age 
of fourteen months, after a fall. The 
pathogenesis of the condition is briefly 
discussed. (2 photographs, references.) 

Ramon Castroviejo. 

Lippmann, Otto. Paralysis of diver- 
gence due to cerebellar tumor. Arch, 
of Ophth., 1944, V. 31, April, pp. 299- 
301. 

Present knowledge of the mecha- 


nism and of the subcortical center for 
divergence is incomplete. The major- 
ity of authors have assumed the exist- 
ence of a center for divergence, prob- 
nbly located in the metenccphalon in 
the vicinity of the abducens nucleus. 
There has been only one case of pa- 
ralysis of divergence with autopsy 
report recorded. In this case the au- 
thors claimed a center for divergence 
in the mesencephalon near the nucleus 
of the oculomotor nerve. 

The author reports the case of a 
male college student aged -twenty 
years. During a period of observation 
of two years, the chief symptom had 
been paralysis of divergence. A diag- 
nosis of cerebellar tumor was made 
and an operation performed. Direct in- 
spection during operation proved that 
the lesion was a tumor of the vermis, 
extending downward along the me- 
dulla. Pressure from the tumor im- 
peded the circulation of cerebrospinal 
fluid. The paralysis of divergence was 
most likely caused by pressure on the 
subcortical center of divergence. In 
this case, pressure could have been 
exerted only on the metencephalon 
and the findings tend to 'support the 
theory of a center for divergence in 
the vicinity of the nucleus of the sixth 
cranial nerve. The patient failed to re- 
cover from the incomplete removal of 
the tumor. (References.) 

John C. Long. 

Luz, Barbosa da. Concerning strabis- 
mus. Rev. Brasileira de Oft., 1944, v. 
2, March, pp. I47-1S2. , 

^The author asserts that the motive in 
95 percent of the cases of strabismus 
which come for treatment is cosmetic.- 
He re views, briefly the steps to be taken 
in selecting cases for various forms of 
treatment. (References.) 

D. Crisp. 
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Marin Amat, M. Ophthalmoplegic 
headache, or recurrent painful paralysis 
.of the ocular muscles. Arch, de la Soc. 

: Oft. Hisp.-Amer., 1942, v. 1 , Nov.-Dee., 
pp. 593-600. 

Case report' of an intracranial tumor, 
located near the cavernous sinus, on 
the right side. The first symptoms to 
appear Avere severe right hemicrania, 
Bernard-Horner syndrome, and paraly- 
sis of the sixth nerve and of the first 
and second branches of the trigeminus. 
Vithin a year, the second, third, 
ourth, seventh, and eighth nerves were 
3iso affected. The presence of the 
tumor was confirmed by X ray. The 
author believes that the syndrome of 
the external ’Wall of the cavernous 
sinus and so-called ophthalmoplegic 
headache are the same affection, the 
former more localized, the latter more 
extensive. The affection is of fatal 
prognosis, unless diagnosis is made in 
the early stages of the disease. (Refer- 
ences;) Ramon Castroviejo. 


Moreu, Angel. About a case of cox 
plete ophthalmoplegia associated wi 
paralysis of several cranial nerv< 
caused by a tumor in the medial cer 
bral fossa. Arch, de la Soc. Oft. His] 
Amer., 1942, y. 1 , Nov.-Dee., pp. 61 
620. 

Case report of complete ophthc 
moplegia of the right eye, associate 
with paralysis of the first, fift 
seventh, eighth, ninth, and twelf: 
nerves. X ray revealed a tumor in tl 
right medial cerebral fossa. The auth 
discusses briefly the pathogenesis , 
the condition. (6 figures.) 

Ramon Castroviejo. 

treatmer 


Approximately one half , of the cases 


of squint are due to errors of refrac- 
tion and are relieved by correction of 
such errors at the earliest possible age. 
Squint is seldom cured spontaneously. 
Psychologic trauma is causative in 
10 to 20 percent. Here, in addition to 
proper correcting lenses, control of 
psychologic difficulties such as jeal- 
ousy and imitation plays a more or less 
important role in keeping the eyes 
straight. The remaining 30 percent of 
cases of squint are due to defects in 
strength of the ocular muscles with'or 
without the other two factors. The first 
stage of orthoptic training, which 
should commence at the earliest pos- 
sible age, is sight development in the 
poorer eye by monocular occlusion, 
which should be observed monthly lest 
the poorer eye become the dominant 
e 3 ''e. Good results after eight' years of 
age are the exception. The usual stand- 
ard for beginning the second step, the 
development of binocular, vision, is 6/18 
m the worse eye. The number of 
patients who recover normality by 
orthoptic treatment alone is apprbxi- 
mately 10 to 15 percent. Surgery alone 
IS successful in approximately 50 per- 
cent. Proper use of correcting glasses, 
orthoptic training, and surgerj^ com- 
bined, however, gives successful results 
m oO to 90 percent Charles A.-Bahn. 

_ 'White, J. W. The choice of the fixat- 
ing eye in paralytic and nonparalytic 
strabismus. Amer. Jour. Ophth., 1944, 
V. 2/, Aug., pp. 817-819; also Trans.- 
Amer. Ophth. Soc., 1943, v. 41, p. 319 . 

5 


^ Allen, T. D. Epidemic keratocor 
junctivitis from a subjective viewpoin 
Ophth. Ibero Amer., 1943, v. 5 no ^ 

p. 206 (See Amer. Jour. Ophth. 194^ 
2/, Jan., p. 16.) ' 
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Allen, J. H. Inclusion blennorrhea. 
Anicr, Jour. Ophth., 1944, v. 27 , Aug., 
pp. 833-846; also Trans. Amer. Ophth. 
Soc., 1943, V. 41, p. 345. (One figure, 
7 tablc.s, references.) 

Berens, C., and Nilson, E. L. Rela- 
tionship between the bacteriology of 
the conjunctiva and nasal mucosa. 
Amer. Jour. Ophth., 1944, v. 27, July, 
pp. 747-761 ; also Trans. Amer. Ophth. 
Soc., 1943, V. 41, p. 109. (4 tables, ex- 
tensive bibliography.) 

Giqueaux, R. E., and Ochoa, R. G. 
Gonococcal conjunctivitis treated with 
Dagenan. Anales Argentines Oft., 
1943, v. 4, July-Aug.-Sept., pp. 101-105. 

The authors list four cases of se- 
vere gonorrheal conjunctivitis treated 
with Dagenan (a sulfonamide). The 
results were highly gratifying in that 
there was definite easing of symptoms 
in from 24 to 48 hours, while in from 
three to six days the diplococci disap- 
peared from the conjunctival secretion. 
There were no untoward reactions to 
the drug, which was administered sys- 
temically. Edward Saskin. 

Korns, R. F., Sanders, M., and 
Alexander, R. C. Epidemic keratocon- 
junctivitis. (Correlation of epidemio- 
logic data and results of serum virus 
neutralization tests.) Amer. Jour. Pub- 
lic Health, etc., 1944, v. 34, June, p. . 
567: . 

The injection into mice of conjunc- 
tival scrapings from patients suffering 
from'^ clinically diagnosed epidemic 
keratoconjunctivitis has not produced 
a transmissible agent. The mice in- 
variably recovered, but the injection 
afforded the mice protection against 
the action of a virus previously iso- 
lated by Sanders, proving thus that 
the Sanders virus is etiologically re- 


lated to epidemic keratoconjunctivitis. 
While one hundred control mice died 
from injection of virus in a dilution of 
lO-’’, an equal number of inoculated 
mice succumbed only to a dilution of 
lOA $era of convalescent patients 
gave evidence of the presence of anti- 
bodies, because some mice survived an 
injection of virus in a lO"* dilution of 
scrum and others even a 10'’ dilution. 
The last fact signifies that the serum 
contained 100,000 neutralizing doses. 
No neutralizing antibodies were pres- 
ent in the sera of patients during their 
first week of illness. Sera from healthy 
contacts, such as physicians and 
nurses, gave a high titer of antibodies 
although they never showed any clini- 
cal sign of epidemic keratoconjuncti- 
vitis. This fact proves. the subclinical 
existence of this disease. 

R. Grunfeld. 

Lijo Pavia, J., Albertal, M., and 
Lachman, R. Infantile phlyctenular 
keratoconjunctivitis. Rev. Oto-Neuro- 
0ft., 1944, V. 19, Jan.-Feb., pp. 9-22. 

The authors generally accept the 
belief that true phlyctenular kerato- 
conjunctivitis is part of a scrofulous 
syndrome. Phlyctenules occur in chil- 
dren with facial pallor, chronic coryza, 
adenoid hyperplasia, and so on; all 
cases show tracheobronchial and peri- 
hilar adenopathy; the tuberculin skin 
test is always positive ; there is a daily 
elevation of temperature ; there are 
frequently ear and mouth lesions ; the 
family is usually tuberculin-positive. 

By a colleague who used a similar 
approach in treating diphtheria, the 
authors were stimulated into trying 
an endonasal route for' therapy, using - 
a spray solution of tuberculin in 
strengths- of 1 to 20,000 and 1 to 
10,000. The advantages of this mode 
of therapy are : ease of application for ' 
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adult and child ; little if • any side- 
reaction to the tuberculin; number of 
necessary doses smaller than by the 
subcutaneous route ; rapidity of ab- 
sorption of tuberculin by the mucosa. 

Observation of fifty children with 
established diagnoses of phlyctenular 
keratoconjunctivitis showed that thirty 
of the children were in the school-age 


encountered in the tropics are outlined 
for the general physician by the author, 
whose experience in this field is prob- 
ably greater than that of any living 
man. Snellen’s operation is preferred in 
trachomatous entropion. The bacteria 
which most frequently cause conjunc- 
tivitis in the tropics are staphylococ- 


ci, streptococci, Kqch-^Veeks bacillus, 

group, Avhile all but 12 had corneal , Morax-Axenfeld diplobacillus, pneumo- 
cocci, gonococci, and diphtheria bacil- 


ulcers associated Avith unilateral lung 
lesions, and those 12 had bilateral lung 
lesions. Of the thirty school children, 
twenty-three showed satisfactory im- 
provement of the ocular process under 
this type of therapy. 

Edward Saskin. 

Lijo Pavia, J. Trachoma and the 
local application of sulfonamides. Rev. 
Oto-Neuro-Oft., 1943, v. 18, Sept.-Oct., 
pp. 131-149. 

, This somewhat delayed paper adds 
to our fund of knowledge with respect 
to trachoma and the local use of the 
sulfonamides. The author points out, 
academically and clinically, that under 
this drug there is definite diminution 
in size of the trachomatous conjunc- 
tival nodule and regression of pan- 
nus. After discussing seven individ- 
ual cases he describes a mode of treat- 
ment utilizing oral administration, 
local installation, and conjunctival 
spraying with the sulfonamide. The 
illustrations include excellent photo- 
graphs of the conjunctiva as Avell as 
photomicrographs. The author con- 
cludes with the advice that conjunc- 
tival biopsies be made before and after 
treatment. Edward Saskin. . 

MacCallan, A. F. Some diseases of 
the eye met with abroad. The Practi- 
tioner, 1944, V. 152, Feb., pp. 71-78. 

A few of the commoner eye diseases 


lus. All of these may produce an acute 
or chronic conjunctivitis, beginning as 
either type and changing to the other. 
When, in the more severe cases, specific 
treatment is impossible, the author 
recommends sulfonamides, 2-percent 
silver-nitrate applications to the 
everted lids daily, ointment to the lid 
margins to prevent gluing, aiid can- 
thotomy if necessary. In mild conjunc- 
tival inflammations, the frequency of 
inverted lashes is emphasized. Tra- 
choma is discussed at lengtli. Nopgen- 
erally appreciated is the frequency of 
trachoma carriers who apparentl}’- have 
normal eyes but transmit the disease. 

In Egypt, the trachomatous infection 
is usually contaminated with Koch- 
Weeks bacillus, Morax-Axenfeld diplo- 
bacillus, gonococci, and other organ-- - 
isms. The author’s well-known stages ■ 
or types of trachoma and his mode of 
treatment are reviewed. 

Charles A. Balm. 

Mangiaracine, A. B., and Pollen, A. - 
Meningococcic conjunctivitis. Arch, of 
Ophth., 1944, V. 31, April, pp. 284-288. ' 

Within a five-month period the 
authors have observed in Boston ten 
cases of acute suppurative conjunc- 
tivitis of meningococcic origin. In none ' 
of these cases was there a definite his- 
tory of exposure or general prodromal 
symptoms. Five of the patients gave a 
historj' of a “cold” at some period prior ' 
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to' onset of the conjunctivitis. The ages 
varied from 14 weeks to '15 years, and 
all of the patients were males. One of 
the patients developed a frank men- 
ingitis and one a mcningococcic sep- 
ticemia with an abortive meningitis. In 
six cases the conjunctivitis was bi- 
lateral. Two of the patients developed 
superficial corneal , ulcers and three 
showed corneal edema. Treatment con- 
sisted of local therapy with sulfanila- 
mide solution and sulfathiazole oint- 
ment, combined in five cases with oral 
administration of the sulfonamides. 
Oral administration of the drug did not 
seem to hasten recovery. One case was 
treated by local instillation of a zinc- 
sulphate solution only. This patient im- 
proved as rapidly as did the others. 
The average length of hospitalization 
was eight days; the ocular discharge 
subsiding in three to five days, and the 
eyes becoming white and the process 
quiescent in seven days. In no case was 
there any permanent ocular damage. 
(References.) John C. Long. 

- Molner, J. G., and Cooper, E. L. Epi- 
demic keratocon j uncti vitis — D etroit 
experience. Amer. Jour. Public Health, 
etc,, 1944, V. 34, June, p. 572. 

Epidemic keratoconjunctivitis has 
.been made a reportable disease in the 
State of Michigan. Physicians, nurses, 
and first-aid - personnel have been 
familiarized with the clinical charac- 
teristics of the disease, its mode of 
spread, and so on. Since meticulous 
care and cleanliness are essential in 
controlling the spread of the disease, 
separate eye rooms have been estab- 
lished in- the industrial plants. Strict 
adherence to communicable-disease 
technique has been introduced. The 
attendants are required to wear gowns 
and gloves and .to scrub meticulously 
between cases. All contaminated eye- 


room equipment i.s sterilized between 
individual cases. However, the authors 
find that the plan of separate eye 
rooms is contrary to good practice. 
Patients ^arc excluded from work until 
the physician gives a permit to return. 

Pontocainc, adrenalin chloride, and 
boric acid gave the best symptomatic 
relief. Five-percent sulfathiazole ses- 
quihydrate was of no benefit. Cover- 
ing the eye i.s contraindicated. A 
small absorbent pad fixed under' the 
eyelid was comforting. A solution of 
tyrothricinc, 30-mg. per 100 c.c., 

seemed to be valuable, and markedly 
reduced the incidence of complica- 
tions. R. Grunfeld. 

Penido Burnier and Lech, Jr. Treat- 
ment of trachoma. Reprint from Sao 
Paulo Medico, 1944, v. 23, Jan., pp. 
23-44. 

A general discussion of the subject} 
as presented before the First Inter- 
American Congress for Prevention of 
Blindness, July, 1942, Rio de. Janeiro. 
(Bibliography.) 

Shapland, C. D. A case of primary 
chancre of the bulbar conjunctiva. Brit. 
Jour. Ophth., 1944, v. 28, April, pp- 
187-189. 

The patient, a male twenty years of. - 
age, reported for examination because 
of inflammation of the left eye of ten 
days duration, accompanied by slight 
discharge. There was edema of both 
lids of the left eye and of the plica 
semilunaris and caruncle. Swellings in 
the left parotid and submaxillary re- 
gions were noticeable, being due to eri- 
largerhent of the lymphatic glands in 
those situations. An indurated area of 
cartilaginous consistence was palpable , 
through the lower lid. When the lid 
was everted a small grayish-white ul- 
cer was found,, 4 mm. long and 1.5 mm. 
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broad,- with sharply defined edges and 
gray sloughing base. .The cornea ^vas 
clear and showed no stain with flnores- 
cein. A specimen of serum from the 
ulcer was positive to a dark field ex- 
amination for treponema pallidum. 
Wassermann and Kahn reactions \vere 
both faintly positive. 

Discharge from the left eye had 
ceased three days after treatment with 
arsenicals and bismuth were begun, 
and the ulcer had completely disap- 
. peared by the seventh day. The in- 
durated band in the lower fornix re- 


Sorsby, Arnold. Tuberculosis and 
the eye. The Practitioner, 1944, v. 154, 
Feb., pp. 79'8L (See Section 17, Sys- 
temic diseases and parasites.) 

Theodore, F. H., and Kost, P. F. 
Meniugococcic conjunctivitis. Arch, o 
Ophth., 1944, V. 31, March, pp. 245- 
247. 

The purpose of this paper is to call 
attention to the frequency of meningo- 
coccic conjunctivitis during periods m 
which the incidence of m'eningococ- 
cemia and of meningococcic meningitis 
is high, and to emphasize the impor- 
tance of routine bacteriologic examina- 


inained midianged for two weeks and is high, and to emp asiz ^ ^ 

then gradually retrogressed. Enlarge- tance of routine ^ acteno ogic ^ 
ment of the Ivmph glands disappeared tion of the conjunctival disc J 
gradually ov'er the period of two all cases of acute catarrhal conjunc- 


nionths during which the patient was 
Under observation and treatment. (One 
color ;plate, bibliography.) 

Edna M. Reynolds. 

Sorsby, A., and Hoff a, E. The sul- 
fonamides in ophthalmia neonatorum. 
Brit. Med. Jour., 1944, March 11, p- 
353. 

■ This paper presents a sumhaary of 
the results of sulfonamide treatment 
of 2S8 cases of ophthalmia neonato- 
rum, supplementing a similar earlier 
report on 273 cases. There was no 
striking difference in the results ob- 
' tained with the various sulfonamides 
used — sulfapj'ridine, sulfathiazole, sul- 
famezathine, and sulfadiazine. Alto- 
gether, 29.9 percent were cured within 
3 days,, and 85.7 percent within 8 days. 
The drugs were efficacious in both 
gonorrheal and nongonorrheal oph- 
thalmia, but quicker cures were ob- 
tained in the former group. Delay in 


tivitis. 

Early recognition of meningococcic 
conjunctivitis is of great importance- 
for two reasons: First, in cases in 
wffiich the infection may go on "to. 
meningpcoccemia and meningitis, the 
great value of early administration of. 
sulfonamide compounds is obvious. 
Second, even if the infection remains 
limited to the eye and respond.s to local ; 
treatment, it is of the .greatest- irn- 
portance to prevent the . patient’s be- 
coming a carrier. 

Clinically, one cannot distinguish 
conjunctivitis due to the Neisser bac- 
terium . from other types of severe 
catarrhal conjunctivitis, although . one - 
may suspect it when the known inci-, 
dence of this infection is high. The 
diagnosis therefore depends entirely 
on bacteriologic methods. 

The authors give a detailed descrip- 
tion of their culture technique, and re- 
. port eight cases treated. They con- 


initiating did not affect the success of dude by saying that the incidence of 
-the treatment. The medication was extrameningeal infection increases at 
continued for three days after clinical times when meningococcic meningitis, 
cure was effected, and few, relapses is prevalent. (References.) ' ' ." 

were observed. Benjamin Milder. R. W. Danielson. 
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Waldapfel, Richard. Infection of 
lymphoid tissue of the pharynx and of 
the conjunctiva. Arch, of Ophth., 1944, 
V. 31, April, pp. 331-333. 

The Silmc kind of lymphoid tissue is 
found in the conjunctiva as is present 
in the pharynx. On the basis of the 
anatomic analogy between the lymph- 
oid structures in the two areas, it is 
obvious to expect an analogy between 
the infections involving this tissue in 
the pharynx and conjunctiva respec- 
tively. 

Two cases are reported in which 
“abscess-forming follicular conjunc- 
tivitis” was associated with follicular 
pharyngitis and mild systemic mani- 
festations. Both cases responded 
promptly to internal administration of 
sulfadiazine and conjunctival applica- 
tion of sulfathiazole ointment. 

The microscopic picture of this type 
of conjunctivitis is characterized by 
the occurrence of miliary abscesses in 
the Ij’-mph follicles of the conjunctiva, 
analogous to the abscesses in the 
lymph follicles of the pharynx asso- 
ciated with acute tonsillitis. According 
to the theory of Fein, tonsillitis is not 
a basic disease but is the secondary 
localization of an infection which has 
taken place elsewhere. The concur- 
rence of this type of conjunctivitis 
with similar changes in the pharynx 
seems to support this view. (Refer- 
ences.) John C. Long. 

6 

CORNEA AND SCLERA 

Allen, T. D. Epidemic keratocon- 
junctivitis from a subjective viewpoint. 
Ophth. Ibero Amer., 1943, v. 5, no. 3, 
P.-206. (See Amer. Jour. Ophth., 1944, 
V. 27, Jan;, p. 16.) 

Campos, Evaldo. Treatment- ^ of 
ophthalmic herpes zoster with vita- 


min C. Rev, Brasileira dc Oft., 1942, y. 
2, March, pp. 157-1(53. 

Typical herpes zoster in the area of 
distribution of the left ophthalmic 
nerve, in a boy of 11 years, showed 
great improvement the day after the 
second of two intravenous injections of 
the sodium salt of ascorbic acid, 0.1 
gram each, on successive days. 

W. H. Crisp. 

Cogan, D, G., Hirsch, E. O., and 
Kinsey, V. E. The cornea. 6. Perme- 
ability characteristics of the excised 
cornea. Arch, of Ophth., 1944, v, 31, 
May, pp. 408-412. 

Leber’s thesis that the epithelium 
and endothelium were impermeable to 
water since the corneal stroma did not 
appear to absorb tears or fluid from 
the aqueous had been widelj-^ accepted 
until recently. Coincidentally, these 
same membranes have been thought 
to be permeable to various dissolved 
substances, particularly those used in 
ophthalmic practice. 

The technique of the authors’ ex- 
periments is given in detail. Briefly, 
freshly excised beef corneas were tied 
on . tubes epithelial side out, the tube 
immersed in a flask of water for an 
arbitrary period of 18 hours, and the 
results tabulated. The fluid in the tube 
was hypertonic to that in the flask by 
at least 0.2 mol of sodium chloride or 
its 'osmotic equivalent. 

The authors observed that, purely 
water-soluble substances did not pass 
through the epithelium (nor, in all 
probability, through the endothelium), 
while purely fat-soluble substances did 
not pass through the stroma. With the . 
exception of water, substances which 
did get through the whole cornea had _ 
characteristically biphasic solubilities. 
Transfer of substances through the 
excised cornea did not differ appre- 
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ciably in the two directions. The con- 
junctiva showed qualitatively similar 
though less rigorous properties of 
permeability^ and the sclera properties 
similar to those of the corneal stroma. 
(References and 4 tables.) 

R. W. Danielson. 

Ferguson, W. J. W. Ocular signs of 
riboflavin deficiency. The Lancet, 1944, 
r. 246, April 1, pp, 431-432. 

Abnormal corneal vascularization of 
a clinically recognizable type and with 
very mild symptoms was found in 7.8 
percent of 422 persons examined in. 
Sheffield, England. These included in-, 
dustrial workers, students, and institu- 
tional inmates and outpatients. In 13 
cases the use of riboflavin, especially 
in large doses approximating IS mg. 
daily, was followed in three or four 
weeks by disappearance of the ab- 
normal corneal vessels. Riboflavin de- 
ficiency is believed not to be the only 
cause of abnormal corneal vascularity. 
Vascular Hmbal engorgement is so 
frequent and so easily caused by so 
many physical and chemical factors 
that it is of little value in the diagnosis 
of vitamin deficiencies. Only such 
superficial new blood vessels as actu- 
ally invade the cornea and involve the 
entire corneal circumference are to be 
considered as potential evidence of 
nutritional deficiency. 

Charles A. Bahn. 

Friedenwald, J. S., Hughes, W. F., 
Jr., and Herrmann, H. Acid-base tol- 
erance of the cornea. Arch, of Ophth., 
1944, V. 31, April, pp. 279-283. 

This experimental work was carried 
out as a preliminary to study of the 
mechanisms by which acids and alkalis 
damage the cornea. Living rabbit- 
corneas were treated with isotonic so- 
lutions of sodium hydroxide and hydro- 


chloric acid of varying pHVeombined 
with buffer agents. An elaborate sys- 
tem of grading the degree of reaction 
was devised, based on the intensity 
and duration of the corneal opacity, 
the degree of corneal edema, and the 
presence of corneal slough or ulcera- 
tion, pannus, conjunctival reaction, and 
iritis. It was found that this system of 
grading gave very uniform results, 
even when carried out by different oh- 
servers. The chemicals were applied hy 
dropping the solution on the cornea 
after mechanical removal of the epi- 
thelium, and also by intrastromal in- 
jection of 0,1 c.c. of the substance. 

The data obtained are charted 
graphically. It was' demonstrated that 
the corneal epithelium served as a pro- 
tection against the action of acids, Tut 
much less against that of alkalis. One 
of the first effects of application of an 
alkali is loss of the epithelium. The 
effect of intrastromal injection of un- 
buffered sodium hydroxide or hydro- 
chloric acid was less than the effect of 
these same solutions when instilled. 
This difference is explained by the buf- 
fering effect of the corneal tissue. It 
was found possible to determine the 
pH tolerance of the cornea, but this 
tolerance is not wholly independent of 
the ionic species used. (2 illustrations, 
6 graphs, references.) 

John C. Long. 

Knapp, A. A. Comeal graft or tat- 
tooing with iridectomy? U. S. Naval 
Med. Bull., 1944, v. 42, June, p. 1366. 

Corneal graft is never to be recom- 
mended. A corneal graft will remain 
transparent only if it is imbedded 
within a partially clear stromal area 
of the host’s cornea. When there is a 
small but clear area of cornea in the 
interpalpebral fissure, tattooing fol- 
lowed by^ an optical iridectomy is the 
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operation of clioicc. In keratoconus 
hig^h doses of vitamin D and calcium 
are indicated, but not a corneal graft. 
The author has performed corneal tat- 
tooing and iridectomy in six cases. 
The vision varied from 20/200 to 
20/100 and improved after operation 
to 20/30 in four cases and 20/20 in 
two cases. Corneal tattooing may re- 
main effective for at least seven years. 

R. Grunfeld. 

Korns, R. F., Sanders, M., and Alex- 
ander, R. C. Epidemic keratoconjunc- 
tivitis. (Correlation of epidemiologic 
data and results of serum virus neu- 
tralization tests.) Amer. Jour. Public 
Health, etc., 1944, v. 34, June, p. 567. 
(See Section 5, Conjunctiva.) 

Lij6 Pavia, J., Albertal, M., and 
Lachman, R. Infantile phlyctenular 
keratoconjunctivitis. Rev. Oto-Neuro- 
0ft., 1944, V. 19, Jan.-Feb., pp. 9-22. 
(See Section 5, Conjunctiva.) 

Lyle, T. K. Corneal vascularization 
in nutritional deficiency. The Lancet, 
1944, V. 246, March 25, pp. 393-395. 

In the individual cornea, vascularity 
is not necessarily an evidence of 
dietary deficiency. Many individuals 
receiving excellent dietaries had cor- 
neal blood-vessels and many subjects 
with much corneal •\>^ascularity did not 
improve after the diet was supple- 
mented. In groups, however, corneal 
•vascularity is proportionate to general 
nutrition. Riboflavin is not the only 
nutrient involved in the prevention of 
corneal vascularization ; in fact, it is 
a minor one compared with others 
' present in fruits and vegetables. .The 
above, conclusions were formed after 
detailed study of 4,000 RAF person- 
,nel, one half stationed in Britain -and 
the other half stationed in different 
parts' of the British Empire. Only 


those who had been stationed six 
months in any locality were used. 
Most of the subjects were between 
twenty and thirt}’’ years of age, and 
were examined at regular intervals 
with the biomicroscope. Climate had 
no effect on corneal A^ascularity. Only 
0.5 percent of those examined had even 
slight photophobia when examined 
biomicroscopically. This usually ac- 
companied corneal vascularity. 

Charles A. Bahn. 

Molner, J. G., and Cooper, E. L. 
Epidemic keratoconjunctivitis — De- 
troit experience. Amer. Jour. Public 
Flcalth, etc., 1944, v. 34, June, p. 572. 
(See Section 5, Conjunctiva.) 

Trevor-Roper, P. D. Treatment of 
hypopyon ulcers with albucid and pro- 
flavine. Brit. Jour. Ophth., 1944, v. 28, 
April, pp. 181-184. 

Twelve cases of hypopyon.- ulcer 
treated with albucid, twelve cases 
treated with proflavine, and one with 
oral sulfapyridine; as well as' three 
cases of hypopyon -iritis treated with 
proflavine irrigations, are reported. 

In the cases treated with albucid,- a 
30-percent solution was instilled every 
hour during the day for four days 
and at night a 10-percent ointment was 
applied every four hours for four 
nights. This was followed by the use 
of a 10-percent ointment three times 
daily. In six of these cases, the hypo- 
pyon cleared in from three to < nine 
days. In three cases the hypopyon was 
still present when the patients were 
transferred to a base hospital. In three 
cases, Saemisch section was required. 
Two of these eyes had to be eviscerated 
later. 

The cases treated with proflavine 
had two hourly irrigations of 0.1-per- 
cent solution of proflavine in saline by 



ABSTRACTS 


1181 . 


day and four hourly irrigations at 
night. Three ,of these cases' required 
Saemisch sections, but the hypopyon 
cleared in from one to three days in the 
remaining cases. The three cases of 
hypopyon iritis cleared in from one to 
two days folld'iving the use of pro- 
flavine irrigations. (Proflavine is a re- 
cently introduced flavine derivative, 
said to be of great bactericidal power 
and of much lower toxicity than the 
other flavine antiseptics.) 

Edna M. Reynolds. 

Weskamp, Carlos. Bowen’s disease 
of the cornea. Arch, of Ophth., 1944, 

V. 31, April, pp. 310-315. 

Bowen’s disease of the skin is an 
extremely chronic and slowly progres- 
sive condition which has been called 
precancerous dermatosis. Histological- 
ly, the lesion has the appearance of 
an epithelioma composed of dyskera- 
totic cells which have not yet ruptured 
the basement membrane — “intraepi- 
thelial epithelioma.” Some authors 
contend that the lesion is malignant 
from the beginning. If the condition 
exists sufficiently long, the basement 
membrane becomes broken and infil- 
tration of the underlying tissues be- 
gins. 

The author reports a case of Bow- 
en’s disease of the cornea in a man 
of 56 years. Each cornea presented 
patches of grayish, ground-glass ap- 
pearance, formed by coalescence, of 
numerous minute, rounded spots. On 
the surface of the lesions were small 
translucent protrusions of gelatinous 
tissue. Vascularization occurred near 
the limbus. As the lesions were super- 
ficial, it was possible to excise -them 
totally, leaving clear cornea. V^ision 
improved from ability to count fingers 
at 3 meters to 2/3. (Drawings, photo- 
micrographs.) John C. Long. 


7 

■ UVEAL TRACT, SYMPATHETIC 
DISEASE, AND AQUEOUS HUMOR 

Correa Netto, Orozimbo. Considera- 
tions in regard to a case of complete 
albinism of the eyes. Arquivos Bra-' 
sileiros de Oft., 1944, v. 7, Feb., pp. 13-_ 
19. (See Section 13, Eyeball and orbit.) 

Daniel, R. K. Healing of the iris in 
rabbits following experimental iridec- 
tomy. Arch.' of Ophth., 1944, v. 31, 
April, pp. 292-298. 

The comparative anatomy of the 
iris in man and rabbit is discussed in 
some detail. Gross and microscopic 
observations were made of the healing 
processes in the rabbit eye following 
iridectomy. There was evidence that 
the iris has no tendency to regenerate 
itself. The iris showed only a feeble 
attempt to bridge the defect with, a 
few scattered fibroblasts and epi- 
thelial or endothelial cells in a feiy 
eyes examined early after surgery’-., . 
There Avas failure of the iris to perrha- 
nently bridge the coloboma. The tis- 
sue and the cut surface of the iris re- 
mained unchanged. Frequent - and 
prolific invasion of corneal fibroblasts 
into the approximated cut edges of 
the iris in the region of the wound 
was observed. This occurred in mod- 
erate degree even when healing of the 
' incision was rapid and firm, when the " 
iris Avas not caught in the wound 
itself, and Avhen there AAms no" eAdderice 
of infection or inflammation. (3 fig- * 
ures, references.) John. C. Long. 

Hessberg, R. J. X-ray treatment of 
thrombosis of the retinal vein and of 
several types of iridocyclitis. Amer. 
Jour. Ophth.. 1944, a% 27, Aug., pp. 
864-875. (2 tables, references.) 
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James, Theodore. A case of Adie’s 
syndrome. Brit. Jour, Ophth., 1944, v, 
28, April, pp, 190-193, 

The patient, a male aged 21 years, 
had no abnormality of the eyes ■what- 
ever except that the right j^upil was 
about two-thirds the size of the left. 
Examination of the nervous system 
disclosed the following abnormalities: 
absence of the right knee jerk and 
both ankle jerks. Both triceps jerks 
and the left knee jerk were normal. 
The Kahn reaction was negative. The 
right pupil remained consistently 
smaller than the left under atropine 
and eserine instillations, and after sub- 
cutaneous injections of str 3 ’^chninc sul- 
phate. 

The fact that complete dilatation of 
the right pupil did not follow atropine 
mydriasis suggests a hypotonic state 
of the dilator pupillae, so the author 
feels that it is reasonable to assume 

(1) that the relative smallness of the 
pupil was due to hypertonicity of the 
sphincter pupillae over the dilator or 

(2) that because the actual size of the 
pupil remained moderate there was an 
almost atonic nervous balance. To ex- 
plain the syndrome, the author as- 
sumes that the delayed “tonic” pupil- 
lary reflexes of Adie are in reality 
“atonic” and due to generalized ner- 
vous asthenia. The degree of such 
asthenia might vary from time to time, 
with a corresponding effect upon the 
pupils, which are much more sensitive 
to such variations than are the tendon 
reflexes. The benign and nonsyphilitic 
nature of the syndrome in this patient 
is emphasized. (References.) 

Edna M. Reynolds, 

Van Poole, G. McD. Adie’s syn- 
drome. Amer. Jour. Ophth., 1944, v. 
27, July, pp. 762-763. (References.) 


8 

GLAUCOMA AND OCULAR TENSION 

Daniel, C. S., and Arouh, J. Second- 
ary glaucoma due to epithelial pene- 
tration. Arch, dc Oft. de Buenos Aires, 
1942, v. 17, Aug., p. 489. 

A patient operated on for cataract 
developed iridocyclitis and secondary 
glaucoma as late postoperative com- 
plications, which eventually led to 
enucleation of the affected e}^. Histo- 
pathologic examination revealed the 
presence of an epithelial ingrowth 
which lined the whole anterior surface 
of the iris, the pupillary interval and 
the angle of the anterior chamber. The 
literature on the subject is reviewed. 
The authors believe themselves the 
first to report this condition in Argen- 
tina. (Photomicrographs, bibliogra- 
phy.) Plinio Montalvan. 

Denig, Rudolf, Iridotorsion ; iridec- 
tomy; cyclectomy. Arch, of Ophth., 
1944, V. 31, March, pp. 242-244. 

This article gives a comparison of 
these procedures and a discussion of 
their interrelationship. Denig says that 
iridotorsion was evolved from the iso- 
lation procedure by retrograde deduc- 
tion. When the iris is incised on one 
side only, it maintains vital connection 
with its trunk, while at the same time 
its length is doubled. The purpose of 
cutting only one iris pillar is not only 
to supply such an insurance against 
late infection, but primarily to permit 
free passage of intraocular fluid into 
the subconjunctival space. According- 
ly, iridotorsion should aim at establish- 
ment of a perfect sclerectomy channel 
into which the sensitive iris wick, so 
easily rendered impermeable by pres- 
sure, is to be embedded. The, success 
of the operation will depend primarily 
on meticulous execution of this step. 
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The author refers’ to his original ar- 
ticle on this subject ' (Amer. -Jour. 
Ophth., 1941, V. 24, p. 234), and in 
this paper elaborates on the iniportant 
■points of the technique. One case, is 
reported. The conclusions are: (1) No 
great reliance can be placed on cyclo- 
dialysis ; (2) It is advisable to perform 
cyclodialysis and iridotorsion at one 
sitting, provided the anterior chamber 
deepens immediatel}'- after cyclodialy- 
sis; (3) With a scleral spur as narrow 
as 1 mm., iridotorsion may be per- 
formed- instead of Graefe’s iridectomy, 
even m cases of acute glaucoma, and 
is more reliable. (References.) 

R. W. Danielson. 

-Espildora Luque, C., and Sche- 
weitzer, A. Postoperative results in 
chronic glaucoma. Arch, de Oft. de 
Buenos Aires, 1942, v. 17, Aug., p. 457. 

Seventy-seven cases of chronic glau- 
coma of different types were operated 
upon after miotics had failed to keep 
the tension under control. Of the whole 
series, the results were good in 53.2 
percent, fair in 24.6 percent, and poor 
in 22.2 percent. The operations per- 
formed and the percentages of good 
results obtained with each of them 
were as follows : iridencleisis 63.6 per- 
cent, trephining 46.6 percent, modified 
Lagrange 52.6 percent, and cyclodialy- 
sis 54.5 percent. According to the type, 
the results in chronic simple glaucoma 
were good in 52 percent and poor in 
22 percent, while in inflammatory 
glaucoma they were good in 55 per- 
cent and poor in 22 percent. 

Plinio Montalvan. 

Evans, J. N. Modifications of the 
tonometer. Arch, of Ophth., 1944, v. 
31, April, pp. 334-335. 

Two modifications of the Schiotz 
tonometer are described. ■ In the first 


modification, an ophthalmoscope bulb 
is attached to the finger grip of the 
instfliment so that it shines on a weak 
plus lens on the tip of the pointer and 
on a similar lens attached to the scales 
of the instrument. By means of this 
arrangement two beams of light are 
projected on to a scale on the ceiling, 
so that fluctuations in the tonometer 
arm can be read greatly magnified. 

The second modification replaces 
the pointer with a beam of light. An 
..ophthalmoscope bulb is attached to 
the finger grip. This light shines on 
a prism-lens combination mounted on 
the rod, its optical system being so 
arranged that , a beam of light is pro- 
jected on the regular scale of the '' 
tonometer. Fluctuations in the rod are ' 
thus transmitted by the light beam to 
the scale. This arrangement eliminates 
the pointer, its pivot, and the sliding 
cam against which the tonometer rod 
operates, leaving only one moving 
part. In' each instrument a small bat- 
tery attached to the examiner’s wrist 
by a clip supplies the current through 
a flexible cable. (2 figures.) 

John C. Long. 

Iliff, C. E. Surgical control of glau- 
coma in the Negro. Amer. Jour. 
Ophth., 1944, V. 27, July, pp. 731-738. 
(12 tables, references.) 

Lowenstein, O., and Schoenberg, 

M. J. Nervous factor in the origin of 
simple glaucoma. Arch, of Ophth'., 
1944, V. 31, May, pp. 384-391. 

Lowenstein and Schoenberg have 
stated in a previous paper that, in 
cases of clinically unilateral simple 
glaucoma, pupillary disturbances are 
generally found in the seemingly un- 
affected eye. These disturbances were . 
found to be based on three factors : 
modification of the retinal, receptors, 
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damage , to the eft'ector organs, and 
lesions in the central nervous system. 
While in the early stage of the dis- 
ease the first two factors were not 
constant, the third was. The authors, 
on the basis of new experiments, dis- 
cuss in the present paper the origin 
and significance of the nervous factor. 
Four groups of cases were distin- 
guished and a representative case 
from each is described. 

The conclusions are as follows: (1) 
In all cases of primary simple glau- 
coma studied, constant characteristics 
of the pupillary reflex to light were 
shown by both eyes. (2) In all cases 
of the initial stage of the disease, the 
pathologic feature in the reflex to 
light was disproportion between the 
primary phase of contraction and the 
secondary and tertiary phases, the 
former being more or less preserved 
and the latter being decreased or ab- 
sent. (3) In cases of advanced simple 
glaucoma, and frequently also in cases 
of the initial stage, additional modifi- 
cations were found, while the primary 
stage of contraction was sluggish and 
less extensive and was preceded by a 
longer latency period. (4) In cases of 
unilateral simple glaucoma the clin- 
ically unaffected eye showed pupillo- 
graphic features characteristic of sim- 
ple glaucoma. In some of the cases 
the pupillary disturbances were of 
purely central sympathetic origin; in 
others the sympathetic type was modi- 
fied by ocular factors. (5) The occur- 
rence of characteristic pupillary dis- 
turbances in the clinically unaffected 
eye points to the presence of latent 
glaucoma in that eye. (6) Intraocular 
hypertension is only one symptom in 
a syndrome in which ocular hyperten- 
sion, lesions of the receptor and effec- 
tor organs within the eye, and other 
signs exist as equivalent expressions 


of the same central lesion. (7) Al- 
though lesions of the central nervous 
system appear to be an important fac- 
tor in the genesis of simple glaucoma, 
it is not certain whether such lesions, 
although organic, are primary or arc 
secondary to other eliologic factor.s, 
such as nutritional deficiency and 
toxicosis. (References, 7 tables.) 

R. W. Daniel.son. 

Lowenstein, O., and Schoenberg, 
M. J. Pupillary reactions of the seem- 
ingly unaffected eye in clinically uni- 
lateral simple glaucoma. Arch, of 
Ophth., 1944, v. 31, May, pp. 392-398- 

Whether the cause of simple glau- 
coma lies within the eye itself or in 
disturbances outside the eye, or both, 
is still a question. The authors have in- 
vestigated the problem of whether the 
disturbances of pupillary reaction, 
which so far have been present in all 
cases of glaucoma observed, are of cen- 
tral origin or originate in secondary 
modifications of the receptor or effector 
organs in the eye. 

In every case of unilateral simple 
glaucoma studied, pupillary disturb--, 
ances were also evident, although to a 
lesser extent, in the unaffected eye- 
Functional modifications of either the 
retina or the optic nerve or both were 
frequently but not always present. 
These findings appear to promise a 
new way of establishing a diagnosis of 
'glaucoma simplex in a preclinical 
stage. Six detailed case histories are 
included in this report. (7 graphs.) 

R. W. Danielson. 

Von Grolman, G., and Angel, E. 
Contribution to the study of drugs that 
influence the circulation and intraocu- 
lar pressure. Arch, de Oft. de Buenos 
Aires, 1942, v. 17, Aug., p. 466. ■ 

The authors studied clinically the ' 
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action of certain drugs upon ocular 
circulation and tension. Nicotinic acid 
is a potent cephalic vasodilator and 
hypotensor. Acetylcholine is ineffec- 
tive when given subcutaneoiisly or 
intramuscularly, but in retrobulbar in- 
jection it is. a powerful vasodila.tor and 
hypertensor of the central retinal 
artery. Given subconjunctivally it is a 
potent miotic and ocular hypotensor. 
The hypotensive action of mecholyl is 
less constant but more lasting than 
that of acetylcholiner while doryl is 
more intense and stable. Eupaverin and 
adenosynphosphoric- or adenilic acid 
were not used in sufficient dosage to 
record any appreciable action. (Tables, • 
data.) Plinio Montalvan. 

9 ' 

CRYSTALLINE LENS 

Davis, F. A. Catgut sutures for clo- 
sure of the deep corneoscleral wound 
in operations for cataract. Arch, of 
Ophth., 1944, V. 31, April, pp.- 321-322. 

The author has modified the cata- 
ract incision as follows; A Graefe sec- 
tion is made in such a manner that 
there is a definite conjunctival flap at 
all points. One or two sutures of 00000 
plain catgut are inserted between the 
corneal lip and the sclera. After deliv- 
ery of the lens, the sutures are tied 
with two knots and the ends cut short. 
The conjunctiva is then closed with 
silk sutures. This produces tight clo- 
sure of the wound. In seventy cases so 
treated there were no serious compli- 
cations attributable to this method of 
suturing. In some cases there was tem- 
porary swelling of the conjunctival 
flap over the buried sutures, but this 
was entirely absent in most instances. 
The eyes showed no more reaction 
than is usually seen with cataract ex- 
tractions. Chromic catgut has not been 


so satisfactory as, the plain, because 
it takes too long for absorption, and 
at times the conjunctiva has become - 
eroded over the knots. 

John C. Long. . 

Davis, F. A. Intracapsular cataract 
extraction. Arch, of Ophth., 1944, v. 31, 
May, pp. 367-375. 

In this report the author submits a. 
statistical analysis of five hundred con- 
secutive cases of intracapsular extrac- 
tion performed by himself and his as- 
sociates on the staff of the University 
of Wisconsin’ General Hospital. 

The age range of the cases, grouped 
according to decades, was from thirty 
to ninety years. The author preferred 
and generally' used extraction com- 
bined with complete or peripheral iri- 
diectomy. On some of the ymunger sub- 
jects, with healthy, active irises, for 
whom a perfect cosmetic result, was 
desirable, simple extraction with' pe-’ 
ripherah buttonhole iridectomy was 
employed. Intracapsular extraction in 
younger subjects, .under fort}'’ years of 
age, is usually not successful (espe- 
cially when the cataract is immature 
and partly clear or is of the congenital 
or juvenile t 3 '’pe) since the zonule is 
tough and elastic and rvill not rupture 
easily. Davis feels the intracapsular 
procedure should be avoided in older, 
feeble and uncooperative patients. 

Prolapse of the vitreous, hemor- 
rhage into the anterior chamber and 
resulting visual acuity are discussed at 
length. The author concludes by’’ say’’- 
ing that once the intracapsular cata- 
ract extraction technique, is acquired, 
the operation is easier than the older 
method of capsulotomy, at least he' 
finds it so. Loss of vitreous is no more 
frequently encountered, and need be 
no more common, than in the extra- 
capsular operation. Healing in the ma- 
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jority of cases' is far more rapid and 
attended with fewer complications. 
(References, 13 tables.) 

R. W. Danielson. 

Kirby, D. B. Further experiences 
with a system of intracapsular extrac- 
tion of cataract. Arch, of Ophth., 1944, 
V. 31, April, pp. 302-309; also Trans. 
Amer. Ophth. Soc., 1943, v. 41, p. 61. 

The author has developed an orderly 
series of techniques to be applied to 
■different conditions encountered dur- 
ing- cataract operations. The fragility 
of the zonule has much to do with the 
type of effort applied to an intracapsu- 
lar extraction. In approximately 15 
percent of cases the zonule is very fra- 
gile, permitting delivery of the lens by 
traction or pressure alone. Seventy 
percent of cataractous eyes have zon- 
ules of average resistance which re- 
quire pressure plus traction and rota- 
tion. The remaining 15 percent have 
zonules of considerable resistance, re- - 
quiring, in addition to traction and 
pressure, the stripping of the zonule 
from the upper third of the equator 
of the lens. 

The author uses a suture in the cor- 
neal flap to retract or elevate the flap 
in order to obtain a clear view of the 
iris and lens capsule. In general, a 
peripheral iridotomy is done if the 
pupil will dilate to 6 min. or more. 
Technical details "are given for the 
method of removing the lens for each 
class of zonule encountered. The meth- 
od of zonular stripping is stated in. de- 
tail. . / 

Results obtained and observations 
made during, one hundred consecutive 
cataract extractions are tabulated. 
Loss of vitreous, inflammation, glauco- 
ma, detachment of choroid and retina, 
and astigmatism as complications are 
discussed. In this series, vision of 


20/30 or better was obtained in -SO per- 
cent of the cases, and vision less than 
20/200 was obtained in only 4 percent. 

John C. Long. 

Nelson, F. Almost complete retinal 
detachment after cataract extraction; 
complete reattachment after glaucoma 
attack. Amer. Jour. Ophth., 1944, v. 
27, Aug., pp. 876-883. (One figure, ref- 
erences.) 

Semeraro, Edmundo. Postoperative 
care of cataract' patients. Rev. Bra- 
sileira dc Oft., 1944, v. 2, June, pp. 203- 
207. 

This brief article particularly op- 
poses synchronous resort to eserine 
and to keeping the patient in darkness, 
since one tends to contract the pupil' 
Avhile the other tends to dilate it. 

W. H. Crisp. 

Stern, II. J. Report on two pairs of 
brothers showing Marfan’s syndrome. 
Brit. Jour. Ophth., 1944, v. 28, May, 
pp. 229-232. 

One pair were unusually small in 
stature, the other pair abnormally 
large. All four showed pathologic 
structure of the bones — seen for the 
first time in cases of Marfan’s syn- 
drome but known to occur in cases of 
endocrine dysfunction. All showed an 
abnormally small sella turcica. (Refer- 
ences.) Edna M. Reynolds. 

10 

RETINA AND VITREOUS 

Butler, T. H. A case of angioid 
streaks of the retina.' Brit. Jour. 
Ophth., 1944, V. 28, May, pp. 220-224. 

A case of angioid streaks of the ret- 
ina which developed within an inter- 
val of two weeks is reported. There 
were also a diffuse bilateral choroiditis 
and an exudate in the right macular 
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region. Angioid streaks are explained 
as probably due to folding of the .ret- ^ 
ina, with a deposit of pigmentary de- 
bris between the layer of rods and 
cones and the pigment layer, rather 
than to a slow pathologic process such 
as the formation of new vessels. (2 
illustrations.) Edna M., Reynolds. 

Cordes, F. C. A type of foveo-macu- 
lar retinitis observed in the U. S. 
Navy, Amer. Jour. Ophth., 1944, v. 27, 
Aug., pp. 803-816. (3 photomicro- 

graphs, references.) 

Elwyn, Herman. Changes in the 
fundus of the eye in various forms of 
arterial hypertension. Arch, of Ophth., 
1944, V. 31, May, pp. 376-382. 

The author discusses in detail the 
changes appearing in the fundus in the 
various forms of hypertension. He 
says these changes depend on con- 
traction of the retinal arteries, and on 
the degree and extent of their aging 
and sclerosis. 

Depending on the persistence of the 
- arterial contraction, the changes in the 
retina can be separated into acute ar- 
teriospastic retinitis, or retinopathy, 
characterized by edema, “cotton-wool” 
patches, and hemorrhages; and a more 
chronic arteriospastic retinitis, or ret- 
inopathy, characterized by deposits of 
hyalin and lipids and by the star- 
shaped figure in the macular area. 

In uncomplicated essential hyperten- 
sion in its benign form the retinal ar- 
teries are not contracted. The changes 
in the fundus of the eye are only those 
of aging and sclerosis of the retinal 
vessels. In the later stages occur com- 
plications such as hemorrhages, white 
spots, occlusion of branches of the cen- 
tral vein and artery, and occasionally 
also of the main vessels. A more im- 
portant condition is temporary arterio- 


spastic retinitis, as part of a temporary 
arterial contraction in many organs. 
The clinical picture may be differen- 
tiated from that of the malignant stage 
of essential hypertension by the ab- 
sence of any severe renal insufficiency. 
In other forms of hypertension the 
fundus presents var 3 ring combinations 
of the signs of acute and chronic arte- 
riospastic retinitis and of aging and 
sclerosis of the retinal vessels. (Dis- 
cussion, references.) 

R. W. Danielson. 

Gifford, S. R. The eye in general 
diagnosis. Wisconsin Med.' Jour., 1944, 
V. 43, May, p. 509. 

The author classifies the vascular 
fundus changes into five groups. (1) 
Retinal arteriosclerosis; slight inden- 
tation of some veins b}^ arteries, slight 
caliber changes of arteries, no hemor- 
rhages or white deposits. Clinically the 
case appears as benign hypertension ; 
the diastolic pressure is rarely above 
110, the systolic pressure is moderately 
increased. 

(2) Retinal arteriosclerosis with ret- 
inopathy ; The arterial changes de- 
scribed above are more advanced. In 
addition some patchy hemorrhages 
and white deposits are found, occa- 
sionally thrombosis of veins or arte- 
ries. The prognosis is still good. , ' 

(3) Diffuse retinal arteriolar con- 
striction : All arteries show definite 
contraction. The calibers of the arteries 
and veins have a ratio of 1 ; 2. No 
hemorrhages or deposits are found. 
Indentation oj veins ' may be present 
or absent. The blood pressure, espe- 
cially the diastolic pressure, is high. 
Typical are early cases of toxemia of 
pregnancy. 

(4) Diffuse retinal arteriolar con- 
striction with retinopathy. Hyperten- 
sive retinopathy. The vascular contrac- 
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tion is more pronounced. The ratio of 
arteries to veins is 1 : 4. Hemorrhages, 
“cotton-wool” deposits, and localized 
areas of retinal ischemia and edema 
are commonlj^ found. Clinically the 
case appears as a well-developed case 
of essential hypertension. The diastolic 
pressure is constantly above 130. The 
prognosis is bad except as to the 
toxemia of pregnancy. Most patients 
die within four or five years. 

(5) Diflfuse retinal arteriolar con- 
striction with neuroretinopathy : ma- 
lignant hypertension. In addition to 
the findings in the last group, edema 
of the optic nerve and surrounding 
retina appear. Macular star is a fre- 
quent, detachment of retina a rare, ac- 
companiment. Prognosis very grave. 
Eighty percent of the patients die 
within one year. 

In central angiopathic retinopathy 
there is sudden loss of vision, mostly 
in one eye. There are no changes in 
the retinal arterioles, but definite ede- 
ma of the macular region, often sur- 
rounded by a circular reflex probabl}'- 
due to elevation of the retina by ede- 
ma, is observed. The loss of vision is 
caused by spasm of the capillaries or 
precapillaries supplying the macula. 
Frequently it clears under antispas- 
modic therapy. 

Some cases of periphlebitis retinae, 
or recurring vitreous hemorrhages in 
the young, are probably due to angio- 
spasm, for several such patients have 
responded well to antispasmodic ther- 
apy. R. Grunfeld. 

Hessberg, R. J. X-ray treatment of 
thrombosis of the retinal vein and of 
several types of iridocyclitis. Amer. 
Jour. Ophth., 1944, v. 27, Aug., pp. 
864-875. (2 tables, references.) 

Lijo Pavia, J., and Lachman, R. 
Green spots in the fundus. Rev. Oto- 


Neuro-Oft., 1943, v. 18, Nov., pp. 171- 
179. 

. Green spotting of the fundus, the 
authors feel, is much more frequent 
than is generally supposed. They have 
already observed 47 cases of the con- 
' dition, this communication dealing 
with the last three. The green area is 
best seen with red-free light and must 
be differentialed from pigment accu- 
mulation, choroidal hemorrhage, and 
intervascular pigment. The character- 
istic details of the green area are: (1) 
The borders are hazy and fade out 
gradually. (2) The green area is defi- 
nitel}’’ discrete. (3) The central portion 
may not have the same clarity of color 
throughout. Several excellent retino- 
graphs portray the green spots in the 
three cases presented by the authors. 
The actual genesis of these unusual 
areas of the fundus is not discussed. 
Vision is usuallj'’ reduced. (4 illus- 
trations, references.) ’ 

Edward Saskin. 

Nelson, F. Almost complete retinal 
detachment after cataract extraction; 
complete reattachment after glauco- 
ma attack. Amer. Jour. -Ophth., 1944, 
V. 27, Aug., pp. 876-883. (One figure, 
references.) 

Rucker, C. W. Sheathing of the reti- 
nal veins in multiple sclerosis. Proc. 
Staff Meetings Mayo Clinic, 1944, v. 
19, April 5, p. 176. 

The author has collected laboratory 
and clinical data on 34 patients in, 
whose retinas he found varying de- 
grees of sheathing of the retinal veins, 
with no other retinal vascular changes. 
There was . occasional simple optic 
atrophy. Of the 34 cases, 21 had been 
diagnosed as having multiple sclerosis, 
and 7 more were suspects. In 12 of the 
cases, there was pallor of one or both 
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optic discs. Eight of the patients had 
a history of retrobulbar neuritis. No 
explanation of the structure of the per- 
ivenous sheath is offered. 

Benjamin Milder. 

Shapland, C. D. A case of rupture 
of a retinal cyst causing retinal detach- 
ment. Brit. Jour. Ophth., 1944, v. 28, 
May, pp, 236-241. 

The case presented shows conclu- 
sively that disinsertion of the retina 
can be produced by rupture of a retinal 
cyst. The periphery of the cyst above 
and below was delimited by a linear 
band of pigmentation. Operation was 
successful, with recovery of central vi- 
sion of 6/24 and the field full except 
for defects corresponding to the ' re- 
mains of the cyst and to the diathermy 
reactions. (4 figures, references.) 

Edna M. Reynolds. 

Treusch, J. V., and Rucker, C. W. 

, Incidence of changes of retinal veins 
in multiple sclerosis. Proc. Staff Meet- 
ings Mayo Clinic, 1944, v. 19, May 17, 
p. 253. 

The authors examined the fundi of 
52 patients who had multiple sclerosis. 
Ten showed perivenous sheathing. It 
occurred independently of previous 
visual complaint and was not related 
to the occurrence of pallor of the optic 
. disc. In" not a single instance was 
perivenous sheathing found in one 
hundred patients with no neuralgic 
complaint. The perivenous sheathing 
which we encounter in uveitis, optic 
neuritis; or phlebitis, or in diabetic 
of hypertensive retinitis, or in degen- 
erative retinal changes is readily ex- 
plainable by the underlying disease. 
But in multiple sclerosis we find no 
retinopathy with the exception of the 
occasionally present simple optic at- 
rophy._ Grunfeld. . 


Vilela, A. Etiopathogenesis of the 
arterial hypertension called “essential” 
— present status of the problem. Rev. 
Brasileira de Oft., 1944, v. 2, June, pp. 
181-191. . 

This is a general review of the sub- 
ject, with reference to certain writers 
including Wagener. 

11 

OPTIC NERVE AND TOXIC 
AMBLYOPIAS 

Carroll, F. D. The etiology and 
treatment of tobacco-alcohol amblyo- 
pia. Anier. Jour. Ophth., 1944, v. 27, 
July, pp. 713-725; Aug., pp. 847-863: 
also Trans. Amer. Ophth. Soc., 1943, 
V. 41, p. 385. (5 tables, 21 figures, ref- 
erences.) 

Cordes, F. C., and S. D, Aiken. Papil- 
ledema (choked disc) and papillitis 
(optic neuritis) ; their differential diag- 
nosis, Jour. Nervous and Mental Dis., 
1944, V. 99, May, p. 576. 

The authors describe the causes, 
symptoms, appearance, and pathology 
of papilledema and papillitis. The 
former is seen in 80 percent of brain 
tumors, but will occur in any situa- 
tion which disturbs the pressure rela- 
. tionships of the circulation on either 
side of the lamina cribrosa. Thus, sud^ 
den lowering of the intraocular pres- 
sure may be followed by papilledema. 
The early ophthalmoscopic evidences 
and the typical appearance of the disc 
in papilledema are described. The 
swelling of the disc may recede with- 
out leaving. a trace, or some optic, at- 
rophy may appear secondarily. The 
characteristic visual field finding is an 
enlargement of the blind spot. There is 
an anterior bowing of the lamina cri- 
brosa. .. , . . ‘ 

In papillitis, however, there is 
marked cellular inflammatory reaction, 
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usually perivascular, and no anterior 
bowing' of the lamina cribrosa. Clini- 
cally, optic neuritis is usually unilat- 
eral, without marked elevation of the 
disc (ordinarily not more than 2 D.), 
and is ushered in by sudden loss of 
central vision. There is a marked tend- 
ency toward recovery of function. The 
chief points in differential diagnosis 
are that in papillitis we find sudden 
loss of central vision, with central sco- 
toma, and a less marked ophthalmo- 
scopic picture. Benjamin Milder. 

Cotlier, I. Bilateral coloboma .of the 
entrance of the optic nerve. Anales Ar- 
gentinos Oft., 1943, v. 4, July-Aug.- 
Sept., pp. 97-100. 

The author admits the rarity of this 
developmental anomaly and offers cer- 
tain diagnostic characteristics; (1) ap- 
parent enlargement of the diameter of 
the papilla ; (2) total or partial excava- 
tion of the disc, a true ectasia'; (3) 
deep and superficial whiteness of the 
disc; (4) the special disposition of the 
vessels, arising inferiorly, centrally, or 
peripherally relative to the disc. The 


case of a four-year-old female is re- 
corded, with bilateral disc-coloboma 
more marked in one eye, but neither 
eye showing great visual impairment. 

Edward Saskin. 

Li jo Pavia, J. Coloboma of the pa- 
pilla. Rev. Oto-Neuro-Oft., 1943, v. 18, 
Dec., pp. 203-222. 

The author describes the typical 
papillary coloboma as situated inferi- 
orly, usually the' only ocular defect 
present, sometimes bilateral, and sim- 
ulating a greatly enlarged disc. Many 
excellent simple and panoramic retino- 
graphs and chromo-rctinographs illus- 
trate the author’s eight cases. His syn- 
opsis reveals that the cases ranged in 
age from- six to 51 years, included six 
females to two males, and had papillas 
ranging from V /2 to 9j^ normal disc 
diameters. Disc excavation varied 
from 3 to 12 diopters, and vision in 
some cases was reduced to as little as 
counting fingers, and in others was 
hardly reduced at all. (15 illustrations, 
including one color plate ; references.) 

Edward Saskin. 
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Deaths 

Dr. Ellsworth F. Arble, Carrolltown, Penn- 
sylvania, died July S, 1944, aged 71 years. 

Dr. Charles H. Baker, Bay City, Michigan, 
died July 7, 1944, aged 84 years. 

Dr. Pierre Bergeron, Manchester, New 
Hampshire, died May 7, 1944, aged 62 years. 

Dr. William J. Blackburn, Dayton, Ohio, 
died July 16, 1944, aged 75 years. 

Dr. Oliver P. Bourbon, Los Angeles, Cali- 
fornia, died April 25, 1944, aged 80 years. 

Dr. Arthur M. Brianza, Chicago, Illinois, died 
July 11, 1944, aged 76 years. 

Dr. Ralph' O. Early, Oklahoma City, Okla- 
homa, died June 6, 1944, aged 64 years. 


Dr. William A. Fisher, Chicago, Illinois; died 
July 31, 1944, aged 84 3'ears. 

Dr. Abraham C. Green, Chicago, Illinois, died 
June 7, 1944, aged 57 years. 

Dr. Robert P. Hooper, Kosciusko, Missis- 
sippi, died May 20, 1944, aged 78 years. 

Dr. Louis A. Julianelle, New .York, New 
York, died August 12, 1944, aged 49 years. 

Dr. John C. Kamp, Saugerties, New York, ■ 
died June 18, 1944, aged 84 years. 

Dr. Harry W. Long, Escanaba, Michigan, 
died May 30, 1944, aged 65 years. 

Dr. C. W. Naar, Paramaribo, Surinam, died 
recently. 

Dr. Bert E. Purcell, Iowa Falls, Iowa, died 
May 15, 1944, aged 68 years. 
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Dr. ' Clarence W. Robertson, Ja^lesto^v^, 
North Dakota, died May 22, 1944, aged 53 
years. 

Dr. William T. Salmon, Duncan, Oklahoma, 
died-June 26, 1944, aged 75 years. 

- Dr. Horace W. Sherwood, Doland, South 
Dakota, died August S, 1944, aged 78 years. 

Dr. Edwin J. Siegmund, Wabash, Indiana, 
died ^lay 25, 1944, aged 68 years. 

^ Dr. Harry B. Weinburgh, Lansing, Michigan, 
died June 29, 1944, aged 62 years. 

Dr. .Myron L. White, Coffejwille, Kansas, 
died June 4, 1944, aged 71 years. 

Miscellaneous 

A course in "'Ocular muscles” with demon- 
stration. classes will be given at the North- 
western University Medical School, 303 East 
» Chicago Avenue, Chicago, by Dr. James W. 
White of New York, December 9th to 16th. 
For further information apply to Dr. B. Cush- 
man, 25 East Washington Street, Chicago 2, 
Illinois. 

In order to encourage scientific ophthal- 
mic* work, the Ophthalmological Societ}'' of 
Egj^pt will grant a prize to the value of 
Egyptian £E.20 for the most valuable contribu- 
tion brought before the annual congress of the 
Society. The subject for the competition is not 
restricted. Candidates desiring to enter the com- 
petition should send their articles not later than 
the beginning of December. Articles arriving 
after this fixed date cannot be entered for the 
competition but will be returned. The articles, 
in three typed copies, should carry a pseudonym 
accompanied by the actual name of the author 
enclosed in an envelope, on which is written 
the pseudonym only. The address of the society 
is Dar El Hekma, 42 Kasr El Ainy Street, 
Cairo. 

Societies 

The newly elected officers of the Brooklyn 
Ophthalmological Society are as follows: Dr. 
Michael J. Buonaguro, president; Dr. Allen 
Hull, vice-president; Dr. Benjamin C. Rosen- 
thal, secretary-treasurer; and Dr. Louis Frei- 
mark, associate secretary-treasurer. 

At the ninth national assembly of the United 
States chapter of the International College of 
Surgeons, held in Philadelphia on October 3, 
4, and^ 5, 1944, Dr. Edmund B. Spaeth pre- 


sented a paper on “Aneurysm of circle of Wil- 
. lis from an ophthalmological standpoint." 

Among the guest speakers at the sixteenth 
annual meeting of the-Acro Isledical Association 
of the United States which was held in Saint 
Louis, September 4tli to 6th, were Drs. I^Ieycr 
H. Halpcrin, Ross A. McFarland, and J. L 
Niven who discussed “Alteration in the effects 
of altitude on vision by glucose and carbon di- 
oxide.” Dr. William R, Rowland spoke on 
"Night blindness in flying personnel — Observa- 
tions on patients: Studies at the Army Air 
Force School of Aviation Medicine.” 

The one-hundred-and-third annual session 
of the State Jledical Society of Wisconsin was 
held in ^Milwaukee, September 18th to 20th. A 
paper on “Surgical treatment of the extraocu- 
lar muscles — Some suggestions” was given b^* 
Dr, Avery D. Prangen of Rochester, Minne- 
sota. 

Dr. Ramon Castroviejo, New York, was in- 
cluded among the guest speakers at the ninetj'- 
fourth annual session of the Aledical Society 
of the State of Pennsylvania, September 19th to 
21st. The title of his address was “Indications 
for keratoplasty and keratectomies”; it was il- 
lustrated with Kodachrome lantern slides and 
motion pictures. 

Among the speakers at the health institute 
sponsored by the Philadelphia County Medical 
Society, held June 26th to 28th at the Board 
of Public Education was Dr. Edmund B. Spaeth 
who spoke on “Conservation of sight of school 
children.” 

At the fourteenth annual clinical conference 
of the Oklahoma City Clinical Society to be held 
October 23d to 26th Dr. George P. Guibor, 
Chicago, will be one of the guest speakers. 
The title of his lecture has not been announced. 

Personals 

The Kansas State Board of Social Welfare 
has appointed Dr. William F. Abramson, To- 
peka,^ state supervising ophthalmologist for the 
division of service for the blind to succeed 
Dr. William W. Reed of Topeka. 

Major S. Rodman Irvine has been trans- 
ferred by the Army. His new address follows: 
A.A.F. Regional Hospital, Drew Field, Tampa, 
Florida. 




FOR REDUCTION OF INTRAOCULAR TENSION IN 

GLAUCOMA SIMPLEX 


reduction of intraocular tension obtained 
with the local conjunctival instillation of a 1.5 
per Cent solution qf Doryl is both more pronounced 
and more prolonged ' than that obtained with a 
2 per cent pilocarpine nitrate solution. An 0.45 gram 
bottle of Doryl is sufficient for the preparation of ---r. - • - 

30 cc. of a 1.5 per cent solution. The addition of a 
’ ' wetting agent is suggested to promote better , per- 

meation of the cornea. 
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-DoryJ is also supplied in boxes of six 1 cc. am^ 
puls, each containing milligram of the drug, 
for subcutaneous injection for the relief of 
urinary retention. 
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CONCERNING THE RELATIONS OF THE DEVELOPING OPTIC NERVE 
TO THE RECESSUS OPTICUS AND THE HYPOPHYSIS IN YOUNG 
FOETUSES : A STUDY OF SEVEN HUMAN FOETUSES 
4 M.M. TO 40 M.M. INCLUSIVE=*= 

Henry C. Hadek 
Houston 


The subject for this stud}^ was chosen 
as it seemed peculiar!)’’ appropriate for a 
lecture in honor of one who had contrib- 
uted so much to an understanding of the 
pituitar3^ 

The development of the hypophysis in 
lower animals has been studied for many 
years and a ver}'^ extensive literature upon 
the subject has been acquired. This had 
not been so in the case of the human until 
in comparatively recent years. The de- 
scription in the books on embryolog)q 
either the classics or the most modern, are 
meager and the illustrations mostly sche- 
matic. In these comparatively recent years 
certain inA’^estigators have covered the 
subject in the human very thoroughly but 
most of their studies haA’^e been made from 
cross sections and the only representation 
in their illustrations of the developing 
optic nerA’e in relation to the hypophysis 
is in Avax plate reconstructions.^ A num- 
ber of years ago, I made a study of the 
development of the connectiA’’e tissue 
frame Avork of the optic ner\'’e with espe- 
cial reference to the lamina cribrosa- and 
I have intended supplementing it Avith a 
description of the ectodennal frame work. 
So I had sections made of young foetuses 
in the horizontal plane of the optic nerve 
and in addition sagittal and frontal sec- 
tions of the nerve region of the head. 
Many of these serial sections included 
positions in the brain AA'^ith the developing 
hypophysis, the optic stalk, nen’^e, and re- 
cessus opticus. 

The sections of the head Avhich passed 

* pelivered before the College of Physicians, 
bection on Ophthalmologj- Philadelphia, De- 
cember 16, 1943. 


through the horizontal plane of the optic 
nerA^e making longitudinal sections of it 
Avere kept in the same relation to the optic 
nen^e, Avhether or not they Avere above or 
beloAv the leA^el of it, so they progressed 
from above doAAmAA^ard through the re- 
cessus opticus and the third A'entricle and 
then horizontally through the floor of the 
diencephalon including the eminentia 
chiasmaticus, tubercinereum, and infun- 
dibular recess and then continued doAvn 
through Rathke’s pouch and the primor- 
dium of the sella turcica. 

In this AA^a)’’ they presented the relations 
of these structures in a someAA’hat unique 
fashion. In order to haA^e an intelligent 
understanding of the parts to be de- 
scribed the antomic details of the region 
inAmlved should be revieAved. The classical 
teaching is that the optic A’esicle eA’^agi- 
nates from the lateral AA’-all of the anterior 
cerebral A'^esicle caudally very early and 
soon aftenvard the portion of it adjacent 
to the cerebral vesicle becomes narroAv 
and the holloAA’’ stalk develops connecting 
the optic A^esicle AAuth the anterior cere- 
bral vesicle. Shortly afterAA’’ard the optic 
vesicle inA'^aginates and forms the optic 
cup and the inA^agination extends brain- 
AA’’ard along the stalk (figs. 4 and 5). The 
invagination permits the nen^e fibers 
AA’’hich dcA'^elop as axons of the neuroblasts 
in the mantle zone of the innerlayer of 
the optic cup at about the 14-m.m. age to 
groAv back in the A'entral Avail of the 
stalk reaching the brain by the 20-m.m. 
age. At the sites of the optic CA’-aginations 
from the brain there is a recess or furroAA- 
in the floor of the anterior cerebral A’^esicle 
passing from one optic vesicle to the oth- 
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er. called the reccssus opticus nig. 1). 
The teaching of certain einbiyologysts is 
that the libers of the optic nerve grow 
into the marginal zone of the optic recess 
and fill it, obliterating its lumen and thus 
form the optic chiasm. It is part of this 
thesis to show that although the fibers 
grow into the marginal zone of the reces- 
sus opticus they do not obliterate its lu- 
men and when the)’ reach the region of 
the diencephalic floor they turn slightly 
caudally and enter the eminentia chias- 
maticus into which they pass forming the 
primordium of the optic chiasm.''’ The 
lumen of the recessus opticus stays open 
after the chiasm has begun to have its 
classical appearance,'' and remains as the 
most anterior recess in the floor of the 
third ventricle in post natal life.' To be 
properly oriented as to the location of the 
parts under discussion a study should be 
made of a sagittal section through the 
middle of the forebrain of a young em- 
bryo before the epithelial walls have be- 
gun to differentiate. The brain at the 4 
m.m. age, the age at which this study be- 
gins, is divided into the three primaiy 
cerebral vesicles, prosencephalon, mesen- 
cephalon, and rhombencephalon. The sec- 
tion illustrated, a median sagittal one (fig. 
1), leaves the middle of the neural tube 
just caudad to the anterior cerebral vesi- 
cle, the prosencephalon, but the prosen- 
cephalon is well seen. The ectodermal cells 
of its walls show no differentiation but 
contain maii}'^ mitotic figures. The fore- 
brain is flexed so as to be nearly parallel 
with the hindbrain and the body of the 
embr3'^o. The anterior neuropore has not 
completely closed (fig. 1), and caudad to 
it is a stretch of wall, the lamina termi- 
nalis, which ends at a recess, the recessus 
opticus (fig. 1).® A line drawn almost 
vertically from behind the optic recess 
across the prosencephalon to the site of 
the future paraphysis will divide the 
prosencephalon into the telencephalon, 


the most anterior i)art of the brain, and 
the diencephalon or interbrain, caudad to 
the line.'’’ This j)laces the recessus opticus 
in the telencephalon. The recessus opticus 
remains in the telencephalic portion of the 
third ventricle post natally. The lamina 
terminalis lying between the anterior mar- 
gin of the optic recess and the anterior 
ncuropore forms the lower part of the an- 
terior wall of the third ventricle (fig. 1). 
The other sj)ecial divisions of the floor of 
the third ventricle have not appeared at 
this age but their positions can be indi- 
cated which facilitates an understanding 
of its later development. All the structures 
in the floor of the third ventricle caudad 
to the oi)tic recess are in the dienccphalon. 
They are the eminentia chia.smaticus, 
tubercinereum, infundibular recess, and 
mamillary recess (fig. 1). The diencepha- 
lic floor is one of the most vital portions 
of the brain and I believe that obscure eye 
symptoms have their origin here besides 
those produced by neoplasm. The dien- 
cephalic floor differs very much in these 
young foetuses from the developed hu- 
man and also from the older foetuses. 
This thesis concerns only those through 
the 40 m.m. age. When the infundibulum 
evaginates from the diencephalic floor 
(the floor of the third ventricle) it is not 
immediately caudad to the optic chiasm, 
as is often described,” for the reason that 
the optic chiasm does not exist at that 
lime. The eminentia chiasmaticus which 
lies immediately posterior to the optic re- 
cess indicates the position of the future 
chiasm and the evaginating infundibulum 
is quite some distance caudad to it and 
continues so until late in foetal life. The 
infundibulum evaginates about the 7 m.m. 
age and at the 8 m.m. age it is a short 
protrusion with a round knoblike extrem- 
ity (flg- d). As it grows and the stalk 
(stem) and infundibular process develop 
they extend backward horizontally and 
remain nearly parallel to the floor of the 
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third ventricle (diencephalic floor) until 
near the 40 m.ni. age when they begin to 
show some downward tendency. The an- 
gle between the diencephalic floor and the 
infundibular stem (stalk) increases with 
the age of the foetus and the distance 
between the infundibulum and the loca- 
tion of the optic chiasm decreases as the 
angle increases.^ At birth the infundibu- 
lar stem is in close relation with the optic 
chiasm and it is practically perpendicular 
to the diencephalic floor. Below the floor 
of the diencephalon will lie the epithelial 
(Buccal) portion of the hypophysis. At 
this age it is only indicated by an evagina- 
tion from the superior posterior wall of 
the stomodeum (fig. 1).^® Systematic 
writers have divided the hypophysis into 
an anterior epithelial portion derived 
from Rathke’s pouch, a diverticulum from 
the epithelial wall of the stomodeum, and 
a nervous posterior portion derived from 
the floor of the diencephalon. The epi“ 
thelial portion is subdivided into three 
parts, pars anterior (pars distalis), pars 
intermedia (pars infundibularis), and 
pars tuberalis. The neural portion, pars 
nervosa, is usuall}^' divided into the in- 
fundibular stalk and infundibular proc- 
ess. Tilney is more detailed and divides 
it into the median eminence of the tuber 
cinereum, the infundibular bulb, infun- 
dibular stem, and infundibular process/ 
It has been taught that quite earty in 
foetal life a diverticulum appears in the 
posterior superior wall of the stomodeum, 
Rathke's pouch (figs. 1 and 2), and an 
evagination, from the diencephalic floor, 
the infundibulum, grows down to meet it 
(fig. 3). When it does the pouchlike 
diverticulum becomes concave dorsally 
and two hornlike processes, the tuberal 
processes, grow up to either side of the in- 
fundibulum (figs. 6 and 7). This theory’ 
has been denied by certain investigators. It 
is not in the province of this paper to 
discuss this. However, I may state that 


there are numerous mitotic figures in the 
cells of the wall of the anterior cerebral 
vesicle of the 4 m.m, embryo in the region 
of the future diencephalic floor and that 
the epithelial wall of the stomodeum seen 
in median sagittal sections is not in con- 
tact with the vesicle wall. In para trans- 
verse sections of an 8 m.m. embryo 
Rathke's pouch is seen as a flat oval 
(fig. 2) lying beloAV the forebrain. Some 
sections caudad, the primordium of the in- 
fundibulum, which is short and ends in a 
knoblike process, is seen approaching 
(fig. 3) Rathke’s pouch, which is not 
changed from the oval shape and is not 
in contact with the floor of the brain. 

In embryos of the 10 m.m. age Rathke’s 
pouch has become concave dorsally under 
the approaching infundibulum and pre- 
sents the tuberal processes (figs. 6 and 7). 
The infundibulum is some distance 
caudad to the optic stalks. 

In foetuses of the 20 m.m. age much 
more detailed development has occurred. 
The head of the 20 m.m. foetus illustrat- 
ed was bisected in the middle in order to 
show horizontal sections of one optic 
nerve and cross sections of its fellow 
(fig. 8). Fortunately for this study the 
bisection passed well to one side of the 
middle and thus the structures in the cen- 
ter of the brain were included in the 
transverse sections (fig. 8, those cutting 
the optic nerve in a longitudinal direc- 
tion). In them some fibers from the 
ganglion cells of the retina are seen to 
have grown back as far as the brain, and 
have passed through the inferior posterior 
wall of the optic recess into the eminen- 
tia chiasmaticus. When seen superior to 
the level of the nen^e the optic recess is a 
wide open space communicating with the 
third ventricle (fig. 9). At a little lower 
level the central portion of the lumen of 
the optic recess disappears because the 
sections have passed below it (fig. 10). 
At this level either end of the optic recess 
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tapers (fig, 10) to join the lumen of the 
optic stalk which is still patent in the 
posterior third of the optic neiwc (fig. 
11 higher magnification; fig. 12 higher 
magnification, cross section of the fellow 
nerve in its posterior portion). Below 
the level of the patent lumen the glial 
nuclei in the nerve are arranged irregu- 
larly, not in definite rows (fig. 13), and 
among them pass the nerve fibers which 
enter the floor of the brain, below and 
caudad to the lumen of the optic recess, 
and pass into the emincntia chiasmaticus 
in the floor of the diencephalon (figs. 13 
and 14). Posterior to tlic eminentia is the 
tuber cinereum with which it is continu- 
ous. In the caudal portion of the tuber 
cinereum is a lozenge shaped opening 
(fig. 14 higher magnification of fig. 13) 
leading into the infundibulum, flanked 
on either side by the tips of the tuberal 
processes of Rathke’s pouch (fig. 14 
higher magnification). At a lower level 
the tuberal processes, into which the 
lumen of Rathke’s pouch extends, lie 
under and in contact with the floor of the 
diencephalon and between them is the 
infundibular process (figs. IS, 16 higher 
magnification). The infundibular proc- 
ess is located some distance caudad to 
the primordium of the optic chiasm. 
Below this level lies the typically shaped 
Rathke’s pouch (fig. 17) with large 
lumen and tuberal processes and the 
primordium of pars intermedia (pars 
infundibularis) and infundibular process. 
Caudad to this is a condensed area of 
mesenchyme, the primordium of the dor- 
sum sella (fig. 17). As the sections pass 
lower the lumen of the pouch disappears 
and its ventral wall is seen (fig. 18). 

Twenty-four m.m. age. The optic re- 
cess communicates with the third ven- 
tricle through a wide opening (fig. 20). 
Below the level of its middle portion the 
sections pass into its floor (fig. 21) but 
laterally the lumen is open and the recess 


tapers to the optic nerves as in the 20 
m.m, age. Below the level of the third 
ventricle lie the chiasma primordium 
(into which the optic nerve fibers have 
begun to grow) and the tuber cinereum 
in tlie diencephalic floor (fig. 22). In the 
caudal portion of the tuber cinereum 
there is an opening similar to the one 
in the 20 m.m. foetus which leads into 
the infundibulum. The infundibular 
opening is quite some distance caudad to 
the primordium of the optic chiasm (fig. 
22) . At a lower level the optic nerve fibers 
have entered the chiasma primordium 
which is continuous with the tuber cin- 
ereum (fig. 23). Under the caudal portion 
of the tuber cinereum lie the infundibular 
stem and process (figs. 23 and 24) flank- 
ed by the tuberal processes of Rathke’s 
pouch into which the lumen of the pouch 
extends (fig. 24). Below the level of the 
diencephalic floor lies the typicall)'^ 
shaped Rathke’s pouch together with the 
infundibular process and pars intermedia 
(fig. 25). Some sections lower than this 
the tips of the tuberal processes are 
curved more toward forming the an- 
terior portion of the pars anterior (dis- 
talis; fig. 26). The remains of the stalk 
is patulous at this level. At a still lower 
level the tips of the processes are con- 
nected by a series of small epitlielial ro- 
settes or acini (fig. 27), and caudad to 
the infundibular process is a condensed 
area of mesenchyme, the primordium of 
the dorsum sella. 

In the 29 m.m. age the optic nerve 
showed much more development as re- 
gards the nerve fibers but the glial cells 
were not lined up in regular columns di- 
viding the funiculi (fig. 28; the illustra- 
tions of the 29 m.m. age foetus are of 
half of a head which had been bisected 
in the middle). The fibers had grown into 
the chiasma eminence, posterior to which 
and continuous with it was the median 
eminence of the tuber cinereum with its 
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uorizontany extended cnvtty (dg. 28). 

o* -- S faUafll'L optic Ctiastn d-ece was a 

mmunicated witli the third lozenge-shaped opening m the uber 

cinereum (fig. 37 higher magnification) 


open and cor 
ventricle which was continuous \iith the 
horizontal cavity"^ of the median eminence 
of the tuber cinereum. When seen in cross 
section the optic nerve of the fellow eye, 
after it had entered the cranium, pre- 
sented a lumen in its upper portion with 
a zone of nuclei above and a broader 
zone of fibers below (fig. 30 higher mag- 
nification). Farther inward the lumen of 


similar to the one in the younger toetuscs, 
the infundibulum (infundibular bulb). It 
was partially flanked by tbe tubcral proc- 
esses as it was in the younger foetuses. At 
a lower plane below the floor of the tuber 
cinereum the infundibular stalk passes 
into the infundibular process (fig. 38 
higher magnification). The latter is par- 


the nerve passed into the lumen of the tially surrounded by the pars intermedia 


recessus opticus (fig. 31 higher mag- 
nification), below the lumen of which the 
fiber zone was much reduced in size (fig. 
31 higher magnification). Deeper in un- 
der the tuber cinereum the epithelial hy- 
pophysis was seen in half section, its 
tuberal process reaching nearly to the 
median eminence (fig. 32 higher mag- 
nification). The remains of the stalk of 
Rathke’s pouch with a small lumen was 
seen. Sections farther down showed no 
lumen in the stalk which was reduced to a 
solid cord of epithelial cells. 

In a foetus of the 40 m.m. age, sec- 
tioned at a level above the optic nen^e and 
chiasm, the optic recess was seen to be 
widely open and communicating with the 
third ventricle (fig. 33). The third ven- 


which shows glandular arrangement. Be- 
low this level the lateral portions of the 
tuberal processes which had had large 
cavities continuous with the lumen of 
Rathke’s pouch in the 3*ounger foetuses, 
were filled with epithelial cells, acini, and 
mesenchyme to form the pars distalis (fig. 
39 higher magnification) while their 
medial parts remain in contact with the 
tuber cinereum and form the pars tuber- 
alis (figs. 39 and 40 higher magnifica- 
tion). At a lower level (fig. 41) the sec- 
tions passed below the floor of the brain 
and through the primordium of the sella 
turcica (fig. 41) in which lay the pars 
distalis separated from the pars inter- 
media by the residual lumen of Rathke’s 
pouch and caudad to and in contact with 


tncle at this age is a narrow slitlike cavity the pars intermedia was the infundibular 
whose walls are m contact in the central process. These will be the contents of tlie 
portion (fig. 34 higher magnification). At sella turcica, coi'ered by the diaphragma 
a lower level the optic nerve fibers were sella poslnatally 

sc« 10 enter the chiasm caudad to the The study of these foetuses has re- 

p c recess (fig, 35 higher magnification) vealed a ivealtli of interest in the develop- 
and when the sections reached - j ^ 


a deeper 

level the lumen of the optic recess dis- 
appeared from view (fig. 36 higher mag- 
nification) not because it had been filled 
with nerve fibers but because the sections 
had passed below it and lay in the floor of 
the diencephalon. Caudad to the chiasm 
lay the tuber cinereum with which it was 


mg mesenchyme and details of the his- 
tolog}^ of the hypophysis itself but this 
thesis pertains to morphologj'^ and topog- 
raphy alone. It is an endeavor to present 
the recessus opticus in a more rational 
light and to show the relation of the de- 
veloping optic nerve, chiasm and hypoph- 
ysis in early foetal life. 
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Fig. 1 (Haden). Median sagittal section of 4 m.m. embryo passing through 
anterior cerebral vesicle (prosencephalon). AN, anterior neuropore; OR, re- 
cessus opticus; IR, position of infundibular recess; section of floor of vesicle 
from (AN to OR) is lamina terminalis. Caudad to OR is diencephalic floor. 
Immediately caudad to OR is chiasma eminence. RP, evagination from stomo- 
deum, Rathke^s pouch. There is no mesoderm between the floor of the vesicle 
and the surface ectoderm between the anterior neuropore and Ratlike's pouch. 
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Fig. 2 (Haden). Paratransverse section of head of 8 m.ni. embryo 
T, telencephalon; OC, optic cup; RP, Rathke’s pouch below brain 
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Fig. 3 (Haden). Paratrans verse section of head of 8 m.m. embryo. Caudad to 
figure 2, higher magnification. D, diencephalon; I, infundibulum with knoblike ex- 
tremity below which is RP, Rathke’s pouch. 
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Fig. 4 (Haden). Transverse section of head of 10 m.m. cmbrj'o. 
T, telencephalon; OC, optic cup; OS, optic stalk. 
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Fig. (Haden). Transverse section o£ head of 10 m.m. embr>’’ 0 . 
Lower level than figure 4. OC, optic cup; OS, optic stalk; FF, foetal 
fissure; MZ, marginal zone of stalk wall. 
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Fig. 6 (Haden). Transverse section of 10 in.m. embryo lower level 
than figure 5. TV, diencephalic portion of third ventricle wliich extends 
into, I, infundibulum, primordium of stem and process; TP, Rathke's 
pouch with tuberal processes; D, dienccphalon. 
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Fig. 7 (Haden). Transverse section of 10 m.in. embryo lower level 
than figure 6 below diencephalic floor. I, tip of infundibulum and RP, 
Ralhke’s pouch; GG, Gasserian ganglion. 
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Fig. 8 (Haden). Transverse section of 20 in. in. foetus passing 
horizontally through optic nerve. The liead was bisected but bisection 
passed well to side of middle. ON, optic nerve; CP, chiasma pri- 
mordium; IR, infundibular recess of third ventricle; GG, Gasserian 
ganglion. 
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Fig. 10 (Haden). Transverse section of 20 m.m. foetus at sliHitly lower 
level than figure 9 but in the same plane. OR, optic recess either end of which 
tapers to ON, optic nerve, and is continuous with its residual lumen • FT sec 
tion passes below lumen of central portion of optic recess and 1iV=’ Lin. 
cephalic floor. TV, third ventricle; GG, Gasserian gan^b.i " 
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Fig. 11 (Haden). Transverse section of 20 m.m. foetus at a lower level than figure 10 but in 
the same plane. Higher magnification. 05L, the residual optic stalk lumen is open in the posterior 
third of ON, optic nerve, and communicates with OR, optic recess ; TV, third ventricle. 
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Fig 13 (Haden). Transverse section of 20 m.m. foetus same plane as figure 11 but below level 
of lumen of nerve. ON, optic nerve, fibers of which enter floor of OR, optic recess, and turr 
caudally into CE, chiasma eminence. TC, tuber cineretim with lozenge-shaped opening in it; 
posterior portion, the I, infundibular recess. 
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Fig. 13 (Haden). Transverse section of 20 m.rn. foetus at lower level 
than figure 13 but in the same plane. CP, chiasm primordium ; TC tuber 
cinereum; IP, infundibular process flanked by TP, tuberal processes of 
Rathke's pouch with lumen. 



the developing optic nerve 


IN YOUNG foetuses 


21 



Fig. 16 (Haden). Transverse section of 20 m.m. foetus; higher magnification 
at slightly lower level than figure IS. CP, optic nerve fibers in chiasm primordium ; 
TC, tuber cinereum; IP, infundibular process; TP, tuberal processes; RPL, 
Rathke’s pouch with lumen. 
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Fig. 17 (Haden). Transverse section of 20 m.m. foetus at lower level than 
figure 16 but in the same plane. RPL, lumen of typically shaped Rathke’s pouch ; 
TP, tuberal process; PI, pars intermedia (pars infundibularis) ; IP, infundibular 
process: DS, dorsum sella primordium, 
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Fig. 20 (Haden). Transverse section of 24 ni m foetus Tn ttm i r , 
optic nerve.; OR, optic reees. eornmnnicallnj ,vi,h the TV, ,&ve„,cicle 
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Fig. 22 (Haden). Transverse section of 24 m.in. foetus, higlier magnification. Lower 
level than figure 21 but in the same plane. OR, lumen of optic recess; ON, optic nerve on 
either side; CP, chiasm primordium; TC, tuber cinereum; with opening in its caudal portion 
leading into I, infundibulum, note distance between primordium of optic chiasm and in- 
fundibulum; ICA, internal carotid artery. 
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Fig, 24 (Haclen). Transverse section of 24 m.m. foetus at lower level than figure 
23. CP, chiasm primordium; TC, tuber cinereum ; IS, infundibular stalk (stem) 
where cut; IP, infundibular process with central lumen; PI, pars intermedia (in- 
fuiidibularis) ; TP, tuberal processes; GG, Gasserian ganglion. 
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Fig, 25 (Haclen). Transverse section o£ 24 m.m. foetus in same plane as figure 
24 but at lower level. RPL, t 3 ^pically shaped Rathke’s pouch; IP, infundibular 
process; PI, pars intermedia (pars infundibularis) ; TP, tuberal process; GG, 
Ciasserian ganglion. 
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Fig. 28 (Haden). Higher magnification. Transverse section of half of head of a 29 m.m. foetus 
passing horizontally through the ON, optic nerve; fibers of nerve turn caudally when they reach 
the CP, chiasm primordium ; chiasm is continuous with ME, median eminence of tuber cincreum 
which has a horizontally extended, MEC, cavity; ICA, internal carotid artery. 
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Fig. 38 (Haclen). Higher magnification. Transverse section of 40 m.m. foetus at lower le\e 
than figure 37 but in the same plane. Section passes obliquely through tne IS, infundibular 
stalk (stem), and IP, infundibular process; TP, tubcral process, filled with epithelial cells anc 
mesenchyme; RPL, Rathke’s pouch lumen; TC, tuber cinercum. 
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Fig. 39 (Haden). Transverse section of 40 m.m. foetus at a lower level than figure 38 
in the same plane, passing through TC, median eminence of tuber cinereum ; TP, 
tuberal processes; RPL, Rathke’s pouch lumen; PI, pars intermedia; IP, infundibular 
process. 
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Fig. 41 (Hadcn). Transverse section of 40 m.m. foetus at much lower level than figure 40 but 
in the same plane. PD, pars dislaiis (pars anterior propria) ; RPL, Rathke’s pouch lumen; PI, 
pars intermedia (pars infundibiilaris), and IP, infundibular process lying in primordiuin of sella 
turcica; DS, dorsum sella primordiuin. 
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In the majority of the cases of primarj^ 
glaucoma there is a. shallow anterior 
chamber. The pathologic change is pos- 
terior to the iris and probably, in the 
ciliary body and/or the vitreous. In a 
much smaller number of cases there is 
a normally deep, or even an abnormally 
deep, anterior chamber. The pathologic 
change is in the trabecular region. The 
lesion is usually referred to as a sclerosis 
of the trabeculae, and it is concerning the 
nature of this condition that this paper 
deals. 

Anatomy 

The anterior chamber, as well as the - 
interstices of the trabeculae at the filtra- 
tion angle, is lined with endotheliurn. 
This endothelium is capable of producing 
a cuticular product or glass membrane as 
exemplified by Descemet’s membrane. 
The endothelium retains its ability to pro- 
duce the cuticular product throughout 
life, but does not manifest this potentiality 
except under certain provocations. For in- 
stance, as a sign of senescence, excres- 
cences of Descemet’s membrane are fre- 
quently^ produced in the peripheral area 
1 enle s warts) ; also, as a senile change, 
escemet s membrane may become thick- 
The excrescences and the thickening 
in an aggravated form over 


the entire membrane- and produce tbe 
conditions of cornea guttata and dystro- 
phia epithelialis comeae. After injury' the 
endothelium of the cornea will regenerate 
a new Descemet’s membrane. Under cer- 
tain pathologic provocations the endo-. 
thelium along the anterior surface, of the 
iris may' produce a membrane similar to, 
and even thicker than, the Descemet’s 
membrane of the cornea (fig. 13). 

The corneal endothelium, as well as, 
some of its cuticular product, is continued 
normally from, the cornea to cover the 
interstices of the trabeculae (fig. 1). The 
.structure- of .a trabecula, therefore,, is, a 
^ c^ral Collagenous fibrous strand around 
which, is tho.’cuticfilar, product 'as a thin 
glass membrane, and this, in turn, is 
covered by Ae endothelium (fig. 2). Un- 
der teftain’|)rdvocdtions'the endothelium, 
."which -lines ■ the trabecular spaces and 
coyeirs Inner surface of the filtration 
angle, may form its cuticular product, 
which fills the interspaces and/or forms a 
Descemet’s-like membrane along the inner 
surface of the angle. The formation of. 
this cuticular product in the filtration 
.angle may obstruct the outflow of aqueous 
and produce glaucoma.-'It is tliis thesis 
that the author wishes to support. 

Pathology 
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The pathology is based on the micro- 
scopic examination of 26 globes. All of 
these were thought to belong to the group 
described in this paper. There were 16 
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Fig. 1 (Rccsc). Normal anatomy at the termination of 
Descemet’s membrane and the anterior border of the trabeculae 
(Salzmann). Q corneal stroma; T, deep anterior extremity 
of tlie trabccnlac ; D, Descemet*s membrane ; w, warts ; d, ter- 
mination of Descemet's membrane; vG, anterior -border ring; 
en, endotlielinm ; i, fiber of tlie uveal trebecuiae. 


Fig. 2 (Reese). Normal anatomy of the trabeculae (Salz- 
manh) : i, uveal trabeculae. Tlie remaining trabeculae belong to 
the scleral portion and show at : b, collagenous connective tissue; 
f, clastic fibers; g, glass membrane; e» endotlielinm. 




Fig. 3 (Reese). Deep-chamber glaucoma with open angle. Over the 
inner surface of the trabeculae the endothelial layer is seen (a), and 
under this a homogeneous glass membrane (b) which is continuous with 
Descemefs membrane. The endothelium and the glass membrane are 
continued, but the latter to a less degree, over the surface of the iris (c). 
Ihe interstices of the trabeculae are decreased in size but still visible (d). 
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Fig. 4 (Reese). 
Deep-cbamber gbuco- 
ma with open angle. 
Over the inner sur- 
face of the trabeculae 
the endothelial layer is 
seen (a), and under 
this a homogeneous 
glass membrane (b) 
whieh is continuous 
with Descemet’s mem- 
brane. The glass mem- 
brane is particularly 
thick and also in folds 
over the inner surface 
of the ciliary body 
(c). The trabecular 
spaces seem somew'hat 
compressed (d). 



additional globes also with deep-chamber 
glaticoma and open filtration angle which 
did not belong to this group. The glau- 
coma in these cases was certainly due to 
impervious trabeculae, and pigment 
granules in the interstices were a con- 
spicuous leature. They seem to represent 
instances of glaucoma due to obstruction 
the trabeculae from sclerosis; but no 
effort has been made to determine the 


underlying pathology except to note that 
impregnation of the trabeculae with pig- 
ment was an outstanding finding. These' 
16 cases were eliminated. 

Even though the glaucoma discussed 
in this paper begins with an open filtra- 
tion angle, if increased ocular pressure 
is present over a sufficiently protracted 
period, peripheral synechiae will develop 
(figs. 8, 11, 13). The mere state of in- 
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Fig.' 6 (Rccsc). 
Dccp-cliainbcr glaucoma 
with open angle. The 
trabecular area is re- 
placed by homogeneous 
tissue sparse in nuclei 
(a), and over its sur- 
face there is a - glass 
membrane (b) and a 
layer of endothelium 
(c) continuous with 
those of the cornea. 
The glass membrane 
and endothelium arc 
also continued over the 
angle where they arc 
seen as a tall fold (d) ; 
c, anterior surface of 
the iris. 


creased ocular pressure per se, from any 
type of glaucoma, tends to produce pc- 
ripheVal syncchiac. Therefore, all glau- 
coma in the late stages, whether it began 
as a shallow- or deep-chamber type, will 
terminate with peripheral syncchiac. In 
the later stages of the disease the patho- 
logic change concerned, particularly 
around the filtration angle, is usually 
masked by secondary manifestations, and 
the picture merges into one more or less 


similar for all primary glaucoma. In the 
terminal stages it is impossible, in many 
instances, to state from the microscopic 
sections what type of glaucoma initiated 
the process. Patliologic specimens ob- 
tained before the disease lost its entity 
are, therefore, most desirable and are the 
ones chosen for this study. 

The pathologic change concerned is 
depicted in figures 3 to 8. These show 
the formation of the cuticular product 



Fig. 7 (Reese). 
Deep-chamber glauco- 
ma with open angle. 
The inner half of the 
trabecular area is re- 
placed by a homoge- 
neous hyaloid material 
(a) sparse in nuclei, 
while the outer half 
still shows trabeculae 
with some pores (b). 
The iris (c) has 
some red blood cells 
along its anterior sur- 
face. 
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Fig. 8 (Reese). The 
angle is closed by a 
peripheral synechia. 
The trabecular area is 
replaced by a homoge- 
neous hyaloid material 

(a) . Behveen this and 
the iris stroma is a 
thin glass membrane 

(b) which continues 
on the anterior sur- 
face of the iris (c) 
and is covered by mul- 
tiple layers of endo- 
thelium (d). This rep- 
resents the opposite 
angle of the same eye 

, to that shown in fig- 
ure 3. 



in the trabecular area and over the tra- 
becular surface. 

This cuticular product can be studied 
satisfactorily with the ordinary hema- 
toxylin and eosin stains, but is better 
demonstrated by" the Verhoeff elastic tis- 
sue, the Masson tri chrome, and the Taen- 
zer-Unna orcein stains. 

Sometimes the cuticular product of the 
.endothelium is laid down primarily in 


the interstices of the trabeculae, even to 
the point of completely obliterating them 
(figs. 6, 7, 8, 11) ; and the tendency is 
for the inner lamellae to be affected more 
than the outer. The filling of the inter-, 
stices of the trabeculae with the hyaloid 
material may be the sole cause of the 
trabecular obstruction, or it may be com- 
bined with the formation of a glass mem- 
brane or Descemet’s-like membrane along 


Fig. 9 (Reese). The 
cornea in a case of 
deep-chamber glauco- 
ma due to the for- 
mation of a cuticular 
product in the filtra- 
tion angle. There is 
a second Dcscemefs 
membrane of irregular 
thickness (a) super- 
imposed on the regu- 
lar Descemet’s mem- 
brane (b). At its 
thickest portion the 
acquired membrane is 
several times thicker 
than the regular mem- 
brane. Endothelial cells 
arc along the surface 
and an occasional one 
IS seen throughout the 
second membrane. The 
external comeal surface 



(c) shows the epithelium missing in part at the site of a bulla. 
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the inner surface of the trabeculae (%s, 
6, 8). Somelimcs the DcsceinctVlike 
membrane along the inner surface of llie 
trabeculae is solely responsible for tlic 
trabecular obstruction (figs. 3, 4, 5), and 
the trabeculae in these instances may be 
relative!}^ normal in appearance except 
that the trabecular spaces are collapsed. 
The glass membrane over the trabecular 
surface is continuous witli Descemet's 


Fig. 10 (Reese). 
The cornea in a case 
of clccp-charnbcr glau- 
coma due to t!ic for- 
mation of a ciiticnlar 
product in the filtra- 
tion angle. Tlicre is 
a second Dcsccmct*s 
membrane of irregular 
thickness (a) super* 
imjioscd on tlie regu- 
lar Dcscetnel’s mem- 
brane (b). Endothe- 
lial cells are evident 
along the surface and 
an occasional one is 
seen throughout the 
second membrane. The 
external corneal sur- 
face (c) shows the 
epithelium missing at 
the site of a bulla, 
and the underlying 
stroma shows infiltra- 
tion with polyinorpho- 
nu cl car leukocytes (d). 

membrane of the cornea and frequently 
continuous with a similar membrane over 
the anterior surface of the iris (figs. 3, 
8, 11, 13). Sometimes this hyaloid mem- 
brane will be folded in the angle between 
the trabecular area and the iris (figs, 4, 
6 ). 

It is common in these cases for tlie 
endothelium of the cornea to produce a 
reduplication of Descemet's membrane 



Fig. 11 (Reese). An advanced case of glaucoma due to the formation of a cuticular product 
in the filtration angle. The trabecular space is replaced by homogeneous hyaloid material (a) and 
over this peripheral synechiae have developed (b). The endothelium along the anterior surface 
of the iris has proliferated and formed a thin, irregular glass membrane (c). This endothelium 
and glass membrane are continued around the pupillary margin (d), over the anterior surface 
of the lens (e), and' for a short distance back of the iris (f)r At one site quite a thick layer of 
hyaloid material has been formed (g).The lens is shown at (h). 
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Fig. 12A (Reese). A case of glaucoma due to the formation of a cuticular product in the 
filtration angle. A glass membrane (a) extends across the pupillarj' area from one pupillary margin 
of the iris to the other (b, b). There are several endothelial nuclei along the anterior surface of 
the membrane which is continuous with a similar but less demarcated membrane along themn- 
terior surface of the iris. Some of the cuticular product is also seen around the pupillary margin 
(c). There was a hypermature cataract which had become spontaneously subhixated. The cornea 
is shown at (d). 


superimposed on the regular membrane stroma by polymorphonuclear leukocytes 
(figs. 9, 10). The acquired membrane (fig. 10). 

varies in thickness and is less homogene- Not only can the endothelium produce 
ous than the regular membrane. In places this hyaloid material at sites where it is 
it may be several times thicker _____ 

than the regular membrane and ; , ; ' ' , ■ ■ ' 

show endothelial nuclei scat- • V ■ ' s V . '.-'V- 

tered throughout its substance. ' 


The corneal epithelium is 
edematous, elevated from the 
underlying Bowman’s mem- 
brane, of irregular thickness, 
and frequently composed of sev- 
eral layers (fig. 9). Sometimes 
the epithelium is missing en- 
tirely, owing to a ruptured bulla 
(fig. 10), or a frank ulcer with 
infiltration of the underlying 

Fig. 12B (Reese). A slitlamp 
drawing showing the glass mem- 
brane in figure 12A. The transpar- 
ent membrane (a) is seen cross- 
ing the pupillary area with the sub- 
luxated lens (b) posterior to it. 
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Fig. 13 (Rccsc). An advanced case of glaucoma due to the formation of a cuticular product 
in the filtration angle. There is a broad peripheral synechia (a). The aitirc anterior and posterior 
surfaces of the iris are covered witli a glass membrane (b, c) whicli in places is thicker than 
Descemet's membrane. There is an ectropion uvea (d). 


normally found, but it has the ability 
under provocation to grow over surfaces 
where it is not normally found and pro- 
duce a glass membrane. It may grow 
across the pupillary area (figs. 11, 12A, 
B), over the anterior capsule of the lens, 
and along the posterior surface of the iris 
(fig. 13). If a trephine operation is per- 

Fig. 14 (Reese). 

The site of a trephin- 
ing' operation per- 
formed on an eye with 
deep-chamber glau- 
coma-due to the for- 
mation of a cuticular 
product in the filtra- 
tion ■ angle. The tre- 
phine opening is lined 
with a hyaloid cuticu- 
lar product (a, 

This forms a definite 
glass membrane 
around the opening in- 
to the. anterior cham- 
ber (b) ; the mem- 
brane is ' continuous 
with Descemet’s mem- 
brane. c, represents a 
thin fibrous layer, and 
d, the conjunctiva. .. 


formed on this type of case the endothel- 
ium may grow into the trephine opening 
and produce hyaloid material which par- 
tially fills the trephine opening and pre- 
vents filtration (fig. 14), This occurred 
in the four instances in whicli this opera- 
tion was done. 


c d 
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Clinical chai{Acteristics and correla- . 

TION WITH microscopic FINDINGS 
Half of the 26 cases were thought clini- 
cally to be instances of primary glaucoma. 
The others were either diagnosed as sec- 
ondary glaucoma, or the clinical records 
implied that secondary glaucoma was sus- 
pected. The clinical evidence, however, 
was .mainly, an inflammation of the eye 
which, in most instances, could have been 
secondary to the comeal lesion. The mi- 
croscopic examination of the eyes showed 
actual endogenous uveitis in only six 
cases, and one of these was thought to 
be tuberculous. In one case, the condition 
was thought to be glaucoma secondary to 
occlusion of the central retinal vein. A 
history of trauma to the eye was regarded 
as a signiflcant factor in six cases. Six- 
'teen of the cases showed involvement of 
only one eye with no evidence of glau- 
coma mentioned in the fellow eye. 

The corneal lesions were a most con- 
stant and conspicuous feature of the clini- 
cal and microscopic pictures. The con- 
dition of the cornea was mentioned clini- 
cally in all cases but two. The typical 
lesion was a cloudiness of the stroma and 
epithelium with a tendency to the forma- 
tion of vesicles and bullae. These would 
rupture repeatedly until finally an ulcer 
developed. With the mpture of the epi- 
thelium and. the formation of the ulcer, 

■ the inflammatory reaction of the eye 
became a prominent feature. Wrinkling 
of Descemet’s membrane and insensitivity 
of the cornea were mentioned, and in one 
instance a comment was made to the 
effect that the condition resembled in 
every way dystrophia epithelialis comeae. 
The comeal process usually began in the 
' ''^^utral, or lower central, area. In the 
pathology reports of our cases the corneal 
changes were noted in 20 cases as ulcer, 
keratitis, or niarked pannus. 

Atrophy of the iris was a fairly com- 
mon occurrence. Clinically, this ranged 


from rarefaction of the stroma to actual 
disappearance of the stroma at sites. In 
one case the diagnosis of essential atrophy 
was made due to the entire disappearance- 
of the iris stroma in one sector. The 
clinical records mentioned atrophy of the 
iris in 10 cases and, as a result of this, 
corectopia was noted in three. In the 
microscopic reports, iris atrophy was 
mentioned in eight cases. 

Spontaneous h3'^phema was mentioned 
in six of the clinical records while in 
the pathology reports, choroidal hemor- 
rhage was noted in three instances, hem- 
ophthalmos in tivo instances. The not- 
infrequent occurrence of hemorrhage sug- 
gests the possibility that the endothelium 
of the blood vessels, as well as that of 
the anterior chamber, may be affected. 

The general diseases mentioned in' the 
clinical records were arteriosclerosis jn 
eight, syphilis in two, high blood pressure 
in six, diabetes in one. Parkinsonian dis- 
ease in one, and spastic paraplegia in one. 
A history of iritis was noted in two. 

Excluding the cases in which there was 
definite trauma, the average age was 50 
years. The ages ranged from 31 to 80 
years. Twenty-three of the cases affected 
the white race and three the Negro race. 

Trephine operations to relieve the intra- 
ocular pressure were done in four cases, 
and they were all ineffective. It is sur- 
prising that more operations were not 
attempted to relieve the intraocular pres- 
sure in this group of cases. The reason 
may be that the comeal lesion became 
prominent in the relatively early stage 
of the disease, led to much discomfort, 
and precluded further useful vision, so 
that enucleation was performed instead. 
The trephine operations were unsuccess- 
ful because the endothelium grew into 
the trephine opening and produced the 
hyaloid material which prevented filtra- 
tion (fig. 14). 

The clinical records show that miotics 
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were without cilecl. This is to be ex])ccle(l 
from the very nature of the lesion of tlie 
filtration angle. 

The microscopic examination of these 
eyes revealed no tendency to excrescences 
of the lamina vitrea. 

Cornea guttata was not mentioned in 
the fellow eye on the clinical records. 
Tn one case there was described a lesion 
of the cornea in the fellow e 3 'e and this 
could have been dystrophia cpithelialis 
corneae. 

There is very little that can be said 
regarding the c.xamitiation of these eyes 
with the gonioscope. The corneal condi- 
tion often prevented a view of the angle. 
On the record of one case there was a 
notation by Troncoso to the effect that 
the angle of the fellow eye was filled with 
what seemed to be an exudate. The cor- 
nea of this e}'e showed changes simulat- 
ing dystrophia cpithelialis corneae. 

Literature pertinmjnt to the subject 

The fact that glaucoma is caused by 
sclerosis of the trabeculae is generally 
accepted, but, in reviewing the literature, 
one finds surprisingly little on this subject. 
What is meant by sclerosis of the trabecu- 
lae, its histologic picture, and its cause is 
hardly mentioned. Henderson,^ in dis- 
cussing the anatomic factors bearing on 
the pathogenesis of primary glaucoma, 
gave two : ( 1 ) a physiologic sclerosis of 
the cribriform ligament which was con- 
stant, and (2) a vascular factor which 
was variable. He claimed- that the cribri- 
form ligament undergoes throughout life 
a progressive and physiologic sclerosis 
so that, starting as a cellular' structure at 
birth, it becomes a purely fibrous forma- 
tion in old age. The anatomic result of 
the sclerosis is to reduce greatly the inter, 
spaces and alveoli of the retiform struc- 
ture and thus seriously impede the ready 
access of the aciuequs to Schlemm’s canal. 
He believed that the sclerosis is induced 


by the constant traction of the ciliary 
mu.sclc on its ligament of attachment. 
The vascular factor, he thought, is vaso- 
motor in nature and is the precipitating 
factor in an eve predisposed b}' the afore- 
mentioned sclerosis. Other precipitating 
factors mentioned wore dilatation of the 
jntpil, closure of the iris crypts, rise in 
arterial pi'cssurc, rise in venous pressure, 
and swelling of the lens. 

Herbert'' did not consider Henderson’s 
deductions on the role of .sclerosis of the 
pectinate ligament as a cau.se of glaucoma 
to be justifiable. 

Pricstlev-.Smith' fell that the theory 
of a primary sclerosis of the trabeculae 
was insufficient. 

VerhoefT'-’ concluded that sclerosis of 
the trabeculae is not a cause of glaucoma 
but a result of peripheral syncchiae. This 
is based mostly on sections in which the 
iris appeared to be retracting from the 
trabecular surface, indicating that the 
syncchiae had once been complete. The 
changes in the trabeculae were mostly 
along the surface and consisted in ac- 
quired tissue with more or less obliterated 
interstices of the trabeculae. The new- 
formed tissue consisted of vascularized 
connective tissue, of hyalin, or elastic 
tissue, and, in one case, of tissue similar 
to that composing the iris stroma. He 
thought these changes were produced in 
the following waj" : During the persistence 
of the adhesions of the iris root to the 
trabeculae, the opening of the alveolar 
spaces into the anterior chamber became 
permanently obliterated by cell prolifera- 
tion. If the iris pulled away early, a 
comparatively smooth surface remained. 
If the iris pulled away late, more or less 
of the tissue from the iris was left ad- 
herent to the trabecular surface. ,Over 
this surface, corneal endothelium grew 
and sometimes a hyalin layer formed, 
or even an elastic membrane identical to, 
and continuous with, Descemet’s mem- 
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brane. He discussed the mechanism by ; 
which the separation of the synechiae 
from the trabecular surface might take' 
place. In a later paper Verhoeff® stated, 
“in the absence of such synechiae obstruc- 
tion to the outflow from the eye may no 
doubt exceptionally result from changes 
within the ligament itself.” 

Lamb’^ stated that sclerosis of the tra- 
beculae was due to the formation of con- 
nective tissue from toxins of unknown 
origin. 

Barkan, Boyle, and Maisler® felt that 
sclerosis of the trabeculae and pigment 
deposit in their interstices are a frequent, 
if not constant, finding in primary glau- 
coma. 

In Raeder’s® opinion a primary closure 
of the outflow of aqueous at the angle in 
the form of sclerosis of the trabeculae is 
often found. 

Elschnig’^® stated that in deep-chamber 
glaucoma the trabeculae are usually more 
or less thickened and sclerosed. 

Rones^^ stated that “with advancing 
years the fibers of the ligament become 
thicker and sclerosed. Pigment granules 
originating from the epithelium of the 
iris and ciliary body become enmeshed in 
the fibers and at times the accumulation 
of pigment is quite considerable. The 
thickened and pigmented pectinate liga- 
ment undoubtedly loses efficiency as a 
filtration mechanism, but as to whether 
this plays a role in the etiology of glau- 
coma simplex, as has been suggested, is 
difficult to say.” 

McLean^® felt that sclerosis of the tra- 
beculae could not be identified with the 
gonioscope. In the discussion of this 
paper Troncoso concurred. 

References in the literature which 
SUPPORT the thesis 

_ Henderson^ noted that at birth the crib- 
riform ligament is purely a cellular struc- 
ture of regularly arranged strands of 


spindle-shaped cells. Before long, how- 
ever, the individual columns of cells de- 
veloped - around their respective centers, 
by a process of secretion or excretion, a 
homogeneous substance similar to that 
composing Descemet’s membrane. With 
each advancing decade more and more 
homogeneous material is laid down by 
the covering cells. 

De Vries^® described the histologic find- 
ings in a glaucomatous eye in which the 
anterior chamber was of normal depth. 
The trabeculae were sclerosed and the 
interspaces replaced b)'' a structureless 
homogeneous substance in which there 
were a few endothelial nuclei. Over the 
surface of the filtration angle there was 
a new-formed glass membrane. He 
thought the sclerosis was the result of 
irritating material or toxins passing 
through the trabeculae and affecting the 
endothelial cells. 

Tartuferi^* examined microscopically 
a case of chronic glaucoma with wide- 
open filtration angle in which the trabecu- 
lar area showed a homogeneous structure 
with no interstices and only an occasional 
endothelial nucleus. Clinically, the eye 
showed a cloudiness of the central part 
of the cornea due to edema, while the pe- 
ripheral portion was clearer. 

Sarti^® reported a sinlilar case in which 
the trabecular region was replaced by a 
homogeneous tissue with no interspaces. 
Clinically, this eye also showed marked 
corneal changes described as a bulla 
which ruptured repeatedly and, because 
of pain, led to enucleation. 

Polya^® also described a case with the 
same type of pathologic change. The fil- 
tration angle was wide open and the inter- - 
stices of the trabeculae, as well as the 
trabeculae, were replaced by a homo- 
geneous structure. A Descemet’s-like 
membrane covered with endothelium ex- 
tended over the inner surface of the angle 
and coursed over the anterior surface of 
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the iris. Clinically, there was a corneal 
opacity which abraded from time to time, 
causing’ pain and a marked inflammation 
of the eye. 

Greeves^' described the pathologic find- 
ings in a deep-chambered glaucomatous 
eye in which the inner lamellae of the 
trabeculae were replaced by a homogene- 
ous tissue poor in nuclei and the inner 
surface of die trabeculae was covered 
with a homogeneous membrane continu- 
ous witli and similar to Dcsccmet’s mem- 
brane. 

De Vrics’s^^ explanation of the cause of 
the so-called sclerosis of the trabeculae 
is that irritating substances leave tlie eye 
through tlie filtration system of the angle 
and exert a deleterious effect upon the 
endothelium, causing the trabecular sur- 
faces usually lined by endothelium to 
adhere and thereby close the angle to 
the passage of aqueous. The same noxious 
factors may cause 'endothelial changes in 
the anterior chamber. If these toxic or 
irritating substances are less than lethal 
to the endothelium, they may produce an 
irritating effect on the endothelium, tlius 
causing it to grow. In this way De Vries 
explains the growth of the endothelium 
and its formation of a Descemet’s-like 
membrane around the filtration angle and 
over the anterior surface of die iris. 

This theory of De Vries is not unlike 
the contention of Fortin,^® that the pas- 
sage of aqueous through the endothelium- 
lined spaces of the trabeculae and 
Schlemm’s canal is comparable to the 
situation in the kidney. He claims that 
the endothelial cells of the filtering sys- 
tem of the eye can suffer from acute or 


chronic diseases just as the cells of the 
glomeruli of the kidney can, and (hat 
sclerosis of the trabeculae, and thus glau- 
coma, may be a sequela. 

* Summary 

The endothelium of the anterior cliam- 
ber may fonn a cuticular product at any 
site where it is normally found. It may 
also grow and produce this product over 
sites where it is not nonnally found ; 
such as, over die trabeculae, across the 
pupillary’’ area, or along the posterior sur- 
face of the iris. When this cuticular 
product is formed over the inner surface 
of the trabeculae or in the interstices of 
the trabeculae, glaucoma may ensue. This 
may occur as a primary disease with no 
apparent provocation. It also may occur 
as a result of inflammation in the anterior 
chamber, or as the result of trauma to 
the eye. The endothelial changes occur 
on the posterior surfare of the cornea 
and permit aqueous to enter the corneal 
stroma. This gives rise to edema and its 
sequelae, such as vesicles, bullae, pannus, 
keratitis, and ulcer. The increased intra- 
ocular pressure intensifies these corneal 
changes. The underlying pathologic 
change and clinical picture are similar to 
dystrophia epithelialis corneae on the one 
hand, and die corneal changes consequent 
to glaucoma on the other hand, except that 
in tiiis condition both factors are present 
and therefore the cornea may dominate 
the clinical picture. 

I wish to express my appreciation of 
the assistance rendered by Miss Lilly 
Kneiske. 
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PENICILLIN THERAPY IN OCUI.AR INFECTIONS*^ 


JoHK G. Bellows, Major (MC), A.U.S. 
JVakcutai! Genera! 


With the employment of penicillin in 
the past year a significant advance was 
made in the chemotherapy of ocular in- 
fections. Penicillin is superior to sulfona- 
mides in that it is effective in the presence 
of pus, secretion, and large numbers of 
organisms, and, so far as is known, does 
not inhibit the growth of corneal epithelial 
cells nor promote vascularization and 
scarring of the cornea. Encouraging clini- 
cal reports have already appeared, indi- 
cating that acute and chronic pyogenic 
•infections of the eyeball and the sur- 
rounding soft tissues can be successfully 
treated by the local and, general adminis- 
tration of penicillin : Abraham et al,^ se- 
cured gratifying results from penicillin in 
acute and chronic conjunctivitis and 
cavernous-sinus thrombosis; HerrelP 
found penicillin effective in the treatment 
of orbital and facial cellulitis; Florey 
and Florey^ obtained a large percentage 
of cures in 89 cases of blepharitis and 
acute and chronic conjunctivitis with and 
without corneal involvement; Griffey^ re- 
ported a successful outcome in a case of 
gonorrheal conjunctivitis treated witli this 
drug; Struble and Bellows^ found the 
local application of penicillin effective in 
13 cases of external ocular infections, but 
ineffective in 2 cases of exudative cho- 
roiditis and 1 case of gonorrheal iridocy- 
clitis. In experimentally produced staph- 
ylococcic infections of the cornea (Rob- 
son and Scotff) and pneumococcic and 
staphylococcic infections of the anterior 
chamber (Von Sallman^'®) local applica- 

, *Read at the fourteenth scientific meeting 
of the Association for Research in Ophthal- 
mology, at Chicago, June 13, 1944. 

t Dr. K. K. Chen and his associates of the 
Lilly Research Laboratories gave valuable aid 
in this work. , 


Hospital, Indiana 

tions of penicillin were effective in com- 
bating the infections. Because of the ap- 
parent growing importance of chemo- 
therapy in the treatment of ocular infec- 
tions it seemed desirable that further 
experimental and clinical observations 
with penicillin be reported. 

Method of treatment of ocular 

INFECTIONS 

Unlike the sulfonamides, penicillin is 
ineffective when administered orally; 
therefore, there remain but two routes by 
which the drug can be administered : 
either parenterally — that is, intravenously 
or intramuscularly — or locally — that is, 
subconjunctivally or topically. Since the 
efficiency of a chemotherapeutic agent 
depends not only on its potency but also 
on its diffusibility and concentration in 
the infected tissues, it is of fundamental 
importance in establishing therapeutic 
principles to know the distribution and 
penetration of penicillin into the various 
ocular tissues and fluids after parenteral 
and local administration of the drug. 
Penicillin must be given in massive doses 
parenterally to reach a measurable con- 
centration in the body tissues and fluids. 
However, since it has been demon- 
strated that some lots of penicillin are 
effective, in vitro, in dilutions even 
greater than 1 to 100,000,000 it is likely 
that bacteriostatic-effective concentrations 
may be, present in the body even when the 
amount is too small to be assayed by the 
usual methods.* The concentration in the 
ocular tissues and fluids after the admin-, 
istration of a large intravenous dose is 
listed in decreasing order as follows*. 


* By the Florey method, amounts less than 
0.1 or 0.2 Oxford .units cannot be estimated. 
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extraocular muscles, sclera, conjunctiva, 
blood, tears, chorioretinal layer, aqueous 
and vitreous''humors, and cornea. The 
fact that in some tissues penicillin reaches 
a higher concentration than in the blood 
indicates a possible selective absorption 
-mechanism.® 

When animals were given penicillin 
in comparable therapeutic dosages the 
staphylococcic cultures showed no clear- 
ing by the Florey method, indicating that 
the usual recommended dose of this drug 
is inadequate. 

Upon subconjunctival or topical appli- 
cation, penicillin readily diffuses into the 
tissues and fluids of the anterior segment 
of the eyeball. The penicillin content in 
the cornea, conjunctiva, aqueous humor, 
iris, ciliary body, and scleral tissues is 
many times greater by this means than 
after massive intravenous doses. Onl)'^ a 
moderate concentration of penicillin is 
found in the vitreous and the uveal and 
retinal layers (table 1). 

Parenteral administration. It has al- 
ready been stated that only by large 
intravenous or intramuscular injections 
can a measurable amount of penicillin be 
^obtained in the posterior half of the globe. 
Thus, for deep infections of the e)^e and 
retrobulbar tissues, the parenteral route, 
although leaving much to be desired, is 
the only one available. In such cases, the 
recommended procedure is the adminis- 
tration of 100,000 units of penicillin (dis- 
solved in 1,000 c.c. normal saline solu- 
tion) by a continuous intravenous drip 
for 17 hours. This is followed by intra- 
muscular injections of 1,250 units in 2 
c.c. saline every 3 hours, day and night, 
for 48 hours. However, as a result of the 
experiments already mentioned (in which 
animals were given therapeutic dosages), 
these quantities of penicillin might result 
in concentrations too small to clear staph- 
jdococcic growths in the body tissues and 


fluids. Further such inadequate dosages 
may produce a penicillin-fast organism. 
Consequently, in serious infections where 
penicillin is indicated parenterally, it 
should be administered in much larger 
doses than those considered adequate up 
to the present time. 

Local application. From the data pre- 
viously mentioned, local penicillin therapy 
should be effective in combating infections 

TABLE 1 


Concentration of penicillin in the, globe 
AFTER constant CpRNEAL B.ATHS 
(20,000 units per c.c.) 


Cornponent of 
Globe 

Concentration in Oxford 
Units per gram or cx. 

0.5 hour] 

1 hour 1 

3 hours 

Aqueous humor 

3.32 

4.18 

14.2 

Conjunctiva 

114.11 

177.63 

26,34 

Cornea 

46.23 

90.42 

27.47 

Iris and ciliary body 

30. 4?^ 

35.0 

9.18 

Vitreous humor 

0.92 

1.95 

trace 

Sclera 

39.76 

57.13 

? 

Posterior uvea and 




retina 

trace 

trace- 

? 


of the anterior segment of the globe and 
the lids. It should also be of value in 
stepping up the concentration of the drug 
in the posterior segment when this method 
is combined with the parenteral adminis- 
tration. Penicillin has many of the prop- 
erties required for an effective local thera- 
peutic agent; namely, it is readily diffus- 
ible, effective in the presence of purulent 
secretion and autolytic products, onty 
slightly toxic to leucoc 3 des, and non- 
irritating to the ocular tissues even in 
concentrations as high as 20,000 units per 
cubic centimeter of solution. 

As is the case when penicillin is ad- 
ministered parenterally, the solution for 
local application must be fresh, for even 
though some lots of penicillin keep their 
potency if kept cold for a long time, the 
average sample of penicillin, once placed 
in solution, begins to lose its potency 
rapidly. Therefore, it is advisable that no 
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greater amount of penicillin be put into 
solution than will be utilized within 24 
to 4S hours. The strength of the solution 
that has been recommended for surface 
application is 200 tu 500 units per cubic 
centimeter. In this investigation it was 
tliought better to err on the side of loo 
large rather tlian too small doses for fear 
that a penicillin-fast organism might de- 
velop. Therefore, the solution most fre- 
quently employed was one containing 
2,500 units of penicillin per cubic centi- 
meter. A drop of tlic solution was instilled 
into the conjunctival sac every hour, day 
and night, except in the less serious cases, 
in which the drops were used during the 
waking hours only. Between applications, 
tlie penicillin solution was kept in an ice 
chamber. In cases of severe corneal ul- 
cer the penicillin solution was applied in 
the form of a constant comeal batli for 
one hour or more several times a day. 
For tliis purpose a Barkan’s plastic con- 
tact lens or some suitable substitute is 
satisfactory.® Von Sallmann and Meyer’® 
recently have advocated tlie use of ionto- 
phoresis in order to increase the concen- 
tration of penicillin in the anterior seg- 
ment of the eyeball. 

Experimental 

Because of the growing importance of 
local penicillin therap}'^, this subject is 
dealt with in detail. The problem of local 
therapy is essentially that of devising 
some means of applying the drug so that 
an adequate concentration is maintained 
at the site of infection. If a solution be 
employed, it is necessary to apply tlie 
“drops” at very frequent intervals be- 
cause of its dilution by the tears and sub- 
sequent loss through obvious channels. 

- Powdered penicillin would be effective 
somewhat longer than the solutions, but 
it has been reported to be irritating to 
surface wounds and therefore should not 
be used on the eyeball until further inves- 


tigated, Moreover, this method would 
necessitate the use of large amounts of 
the drug., Tin’s would be unwarranted for 
such relatively minor infections as those 
of the lids and conjunctiva. An ointment, 
if it would not advcrsel}’^ influence the 
penicillin, would be superior to solutions 
or powders inasmuch as it would be 
less affected by tears and require less 
frequent application. Florey and Florey 
in their report stated that they employed 
vaseline as a base and obtained satis- 
factory results with such an ointment. 

An ointment, to be effective, should 
have the following properties: It must 
allow close contact of the active agent 
with the site of infection; be miscible 
with secretions; not form an inert or 
impermeable covering, and not be difficult 
to remove. The following investigation 
was undertaken to determine which base 
would be most suitable for local penicillin 
therapy. The most important property of 
such a base is its allowing intimate con- 
tact and penetration, without harming the 
tissues. Fortunately, the determination of 
these factors are relatively simple as is 
shown by the following experiments. 

To 10 grams of each of the following 
bases 25,000 units of penicillin dissolved 
in 0.25 c.c. distilled water were added 


and mixed : 

(a) Grease base 

Simple Ointment (U.S.P.) ' 

% 

Unguentum album 
Wool fat 5 

AVhite wax 5 

White petrolatum 90 

(b) Oil-in-Water Emulsion-Type Base 

Sodium lauryl sulphate 1 

Stearyl alcohol 10 - 

Cetyl alcohol 3" 

Spermaceti 10 

Glycerine 15 

Water 61 
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(c) . “Vanishing”-Type Stearate Base 


: - . • % 

Carbitol 10 

Stearic acid “ . 20 

Peanut oil - 4 

Potassium hydroxide 1 • 

Water 65 


(d) Lubricating Jelly, consisting of 
tragacanth, quince-seed extract, glyc- 
erin, and aromatic oils, and sodium 
ethyl mercuric thiosalicylate (Lilly) 

1 :1000 as a preservative. 

Twelve rabbits were anesthetized by 
intravenous injections of sodium amytal. 
An excess of the preparation to be tested 
was placed into the conjunctival sac and 
over the cornea of the eye for one hour. 
The eyes were staggered in a manner so 
that every rabbit received a different 
preparation in each eye, making a total 
of six determinations for each prepara- 
tion. At the end of the designated period, 
the aqueous humor was aspirated frorn 
each eye and was tested, immediately by 
the cup method for its penicillin content. 

Table 2 shows the penetration of peni- 
cillin combined with various types of 
bases. The penetrability of penicillin in 
ointments listed in descending order are : 
“vanishing”-type stearate base, simple 
ointment, oil-in-water emulsion, and lu- 
bricating jelly. The actual concentration 

TABLE 2 


T HE EFFECT OF VARIOUS BASES UPON THE 
PENETRATION OF PENICILLIN THROUGH 
THE CORNEA* 


Simple 

Ointment 

Oil-in- 

Water 

Emulsion 

“Vanish- 
ing* *-Type 
Stearate 

Lubricat- 

ing 

Jelly 

A 

. B 


c 

D 

0.43 

' 0.64 


5.19 

o.iot 

0.47 

0.98 


3.90 

o.iof 

0.30 

0.10- 


3.90 

0 

0.43 

0.101 


2.53 

0 

o.iot 

0.79 

0.10- 


2.80 

2.23 

0 

o.iot 

Avg. 0.42 

0.38 


3.43 

0.05 
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of the drug in the conjunctival and corneal 
tissues is much . higher than the aqueous 
level. The penicillin in the “vanishing”- 
type stearate base in some instances 
caused a corneal haze. Upon instillation 
of fluorescein a diffuse staining of the 
cornea was revealed. This damage to the 

TABLE 3 


Penetration of penicillin through cornea 

AFTER CORNEAL BATH AND SUBCON- 
JUNCTIVAL injection 


Concentration: 

Time: 

Comeal 

1 Bath 

Subconjunctival 

Injection 

20,000 units 
per c.c. 

1 hour , 

2,500 units 
■ (total) 

0.5 hour 

1 

2.96 

0.64 

2 

3.39 

0.43 

3 

4.33 

2.70 

4 

6.05 

0.80 

Average 

4.18 

1.04 


epithelium probably was a factor in fur- 
thering the penetrability of the penicillin. 
From these obsen'^ations, it would seem 
that the most suitable base for penicillin . 
therapy in ocular infections is the simple 
ointment (U.S.P.). In this form it re- . 
mains in the conjunctival sac for. a mod- 
erate interval of time and leads to a satis- 
factory concentration in the tissues with- 
out causing any damage. An oil-in-water 
emulsion is the next most satisfactory 
base. The least penetration of penicillin 
occurred in the presence of a lubricating 
jelly. 

Although the conditions are unequal, 
the penetration resulting from a constant 
comeal bath and from a subconjunctival 
injection are shown for comparison in 
table 3. Although the penetration of peni- 
cillin in a “vanishing”-type stearate base 
approximates that obtained when a 
constant comeal bath with 20,000 imits 
is employed, it is achieved only at the 
cost of corneal damage. The penicillin 
content of the tissues of the globe was ' 
not determined after application of the 
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oinlnicnt, but it is probably proportionate 
to the values obtained following corneal 
baths (table 1). 

Tin-: CLINICAL APPLICATION OP 
PKNICILLIN IN OCULAK 
INFECTION 

From the experimental data already 
given, it was shown that a high con- 
centration of penicillin can be achieved 
in the adnexa and tissues of the-anterior 


the following clinical reports of 46 cases 
of ocular infections which were treated 
with penicillin. In most instances, bac- 
teriologic tests were made including 
blood-agar cultures and smears stained 
with Giemsa and Gram stains. It was 
found convenient to divide the eases in 
this report into six groups as follows: 

Grouj) I : Acute and Chronic Staph- 
ylococcic Infections of the Conjunc- 
tiva and Lids. 


T.AI3LE 4 

Effect of PK.vrcn.Lix o.v acute stapuvi.ococcic co.n’junctjvites 


Patient 

Cultures and Smears 

Penicillin 
units 
per c.c. 

Results 

1. 

C. M. 

Hemoh^tic Staphylococcic albiis 

500 

Improved in 24 hours; cured in 48 hours 

2. 

J. D. 

Nonhemolytic Staphylococcus albus 

2,500 

Secretion ceased in 24 hours; cured in 
48 hours 

3. 

R. K. 

Culture ncf^ative. Smear showed 
staph}dococci 

2,500 

Improved in 24 liours; cured in 48 hours 

4. 

M. H. 

Onccolony of nonhemoly tic Staphy- 
lococcus albus , 

200 

later 500 

Right eye cured in 10 days; left e)'e 
cured in 3 days 

5. 

C. L. 

Nonhemolytic staphylococcus 

2,500 

Improved in 48 hours; cured in 96 hours 

6. 

N. W. 

Hemolytic Staph>dococcus albus and 
Koch -Weeks d i plobacil I us 

500 

' Cured in 48 hours 

7. 

N. J. 

Nonhemoly tic Staphylococcus albus 

2,500 

Cured in 48 hours 

8 . 

V. W. 

Smears showed staphylococcus 

! 2,500 

Improved in 24 hours; cured in 48 hours 

9. 

D. H. 

Nonhemolytic staphylococcus and 
inclusion bodies 

2,500 

The acute manifestations subsided 
within 24 hours 

10. 

R. S. 

NonhcmolyticStaphylococcus albus 

200 

E>^e cured in 12 hours 

11 . 

M. G. 

Nonhemolytic Staphylococcus au- 
reus 

2,500 

Greatly improved in 24 hours; cured in 
48 hours 

lla. E. D. 

Nonhemolytic Staphylococcus au- 
reus 

2,500 

Marked improvement in 48 hours 


segment, whereas the concentration with- 
in the posterior segment of the globe is, at 
the very best, minimal. As a corollary to 
this, it might be expected that external 
ocular tissues, because of their acces- 
sibility, are readily cured by the use of 
this drug, whereas deep infections re- 
spond poorly or not at all. The correct- 
ness of this supposition is borne out by 


Group II : Streptococcic Infections of 
the Conjunctiva. 

Group III: Corneal Ulcers and Epis- 
cleritis. 

Group IV : Unidentified Infections of 
the Conjunctiva. In this group bac-, 
teriologic tests were either negative 
or not carried out. 

Group V : Miscellaneous Infections of 
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Conjunctiva and Lids. This group 
consisted of four cases of conjunc- 
tivitis. "There was one case each of 
the following infections — gonococ- 
cus, Koch-Weeks diplobacillus, in- 
clusion bodies, and an unidentified 
gram-positive organism. One case of 
hordeolum was also included. 

Group VI ; Infections of the Uvea. 
This group included one instance of 
gonococcal uveitis and two of exuda- 
tive choroiditis of undetermined 
cause. 

Group I: Acute ahd chronic staph- 
ylococcic INFECTIONS OF THE CON- 
JUNCTIVA AND LIDS (table 4) 

(a) Acute staphylococcic conjunctivitis. 

There were 12 cases (8 bilateral and 4 


whether the causative agent was a Staph- 
ylococcus, for after three attempts at cul- 
ture growth one colony of nonhemolytic 
Staphylococcus albus only was found. 
The inflammatory signs, which improved 
slowly with 200 units of penicillin per 
cubic centimeter of solution, became rap- 
idly better when the concentration was 
increased to 500 units per cubic centi- 
meter. The clinical cure required 10 days. 
At this time, the second eye became in- 
volved and, in contrast to the first, cure 
was complete in three days. 

In case 9 (D. H.) in which there was 
a negative history regarding exposure in 
a swimming pool, the patient had inclu- 
sion bodies in addition to staphylococci. 
The acute manifestations undoubtedly 
caused by the staphylococci subsided 


TABLE 5 

Comparison of penicillin with other forms of therapy 


Patient 

Culture and Smears 

Cure with 
Penicillin 

1 Therap}^ 

Cure in Control 

J. D. 

Nonhemolytic Staphylococcus albus 

2 days 

Over five daj^s with zinc sulphate 0.2 
percent 

M. G. ' 

Nonhemolytic Staphylococcus au- 
reus 

1 day 

Over three days with 10 percent argyrol 

N. W. 

Hemolj'^tic Staphylococcus albus 
* and Koch-Weeks diplobacillus , 

2 days 

Three days with zinc sulphate 0.2 per- 
cent 

. W. T. 

Streptococci 

2 days 

Two days with metaphen 1 - 2,500 
aqueous solution 


unilateral) of acute conjunctivitis caused 
by a Staphylococcus. The organisms iden- 
tified by blood-agar culture were hemoly- 
tic and nonhemolytic Staphylococcus 
albus and nonhemolytic Staphylococcus 
aureus. Of the 12 cases, penicillin was 
administered to 4 bilaterally and to 8 
unilateralljL Two bilateral cases and 7 
unilateral cases responded rapidly to the 
firug so that clinical cure occurred within 
12 to 48 hours. 

In case 4 (M. H., the slowest to re- 
spond to treatment) it was questionable 


within 24 hours, whereas the chronic in- 
flammation showed no improvement until 
the third week, at which time there was 
a noticeable change for the better. No 
definite conclusion can be drawn, because 
unavoidable circumstances prevented fur- 
ther observation. If this case, which pre- 
sented neither pannus nor scarring of the 
conjunctiva, was one of true trachoma it 
is the only such recorded case treated with' 
penicillin. In three of the bilateral cases, 
two of the less severely inflamed eyes re- 
ceived 0.2-percent zinc-sulphate solution 
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and one received 10-percent argyrol. In 
all three instances, a clinical cure occurred 
in a shorter period in the eye receiving 
penicillin (table 5). 

(b) Chronic staphylococcic conjuncti- 
vitis. In chronic conjunctivitis, the results 
obtained by treatment with penicillin arc 
quite spectacular. In this group there were 
seven cases in which the infectious agent 
was either hemolytic or nonhemolytic 


13 (L. A.), was interesting in that the 
ocular infection present for six months 
was probably secondary to sycosis vul- 
garis, a staphylococcic infection of the 
face. In spite of vigorous treatment, the 
conjunctiva remained inflamed and dis- 
charge and tcaritig profuse. Within 48 
hours after penicillin therapy was insti- 
tuted, a marked improvement was noted, 
and the conjunctiva and lids were com- 
pletely cured in six days. Treatment was 


'i'ABLK 6 

EFFKCT of PFNICII-LI.V IN' CHRO.N’IC .STA FHVI-OCOCCIC CO.'JJU.N'CTIVITIS 


1 

Patient 

Duration 

Cultures and Smears 

Remarks 

12. A. M. 

2 months 

Nonlicmolytlc staphylococci 

Improved in 24 hours; cured in one week 

13. L. A. 

1 

j 

6 rnontlis 

Staphylococci (sycosis vul{jaris) 

Improved in 48 hours; cured in six days, 
l^cinfcction from the face occurred 
when drug was stopped ; lids improved 
when medication was resumed 

14. E. K. 

5 months 

j 

Hemolytic Staphylococcus albus 

Cured in two days 

15. J. G. 1 

? years 

Nonliemolytic Staphylococcus 
albus 

Slight improvement in two days, but no 
improvement in the gritty, dry, and 
hot sensation. Schirmer tost revealed^ 
lack of tears 

16. J. E. 

3 months 

Staphylococci 

Moderate improvement in four days. 
Developed signs of drug hypersensiti- 
zation 

17. H. G. 

15 years 

! Staphylococci and diphtheroids 

Improved in three days; cured in three 
weeks 

18. G. T. 

j 

2 years 

Nonhemolytic staphylococcus 

Infected eye socket. Redness and puru- 
lent discharge decreased in two days 
and discharge absent after five days 


staphylococci (table 6). The infections 
had persisted from 2 months to 15 years 
in spite of the usual fonns of tlierapy. 
All but one case were cured in a few 
days to three weeks. For example, in case 
17, H. G., whose conjunctivitis had per- 
sisted for 15 years, was cured in three 
weeks witli penicillin therapy. In case 15 
(J. G.), the infectious agent (nonhemo- 
lytic Staphylococcus albus), disappeared 
within two days, but the hot, dry, gritty 
sensation persisted. The corneas, after 
staining with fluorescein, revealed fine 
punctate staining areas, and the Schirmer 
test disclosed a deficiency of tears. Case 


stopped at this time and within a few days 
reinfection took place from the skin of 
the face. This time the penicillin therapy 
was directed not only to the eyes but also 
to the skin in the form of an ointment 
composed of an emulsion base. Marked 
improvement in eyes and face occurred 
within two days and the eyes were con- 
sidered normal in a week. 

(c) Chronic hlepharoconjunctivitis and 
dacryocystitis. Five cases of chronic 
blepharoconjunctivitis were treated with 
penicillin (table 7). In case 19 (M. V.), 
cultures showed nonhemolytic staphylo- 
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cocci. Remarkable improvement occurred weelcs of penicillin therapy, the lid mar- 
in hvo days and the condition was cured gins were greatly improved, but the coii- 
in two weeks. The drug was continued for junctivas remained inflamed. In case 24, 
3 days bej^ond this period, making a total D. D., also suffering from seborrheic 
of 17 days’ treatment. Observation was dermatitis, had negative ocular smears 
continued for one month but there was and cultures. The lid margins had a great 
no recurrence. Case 20 (J. R), diagnosed many scales and crusts. After the use of 
as acne rosacea and blepharoconjunctivi- penicillin for seven days,- the inflamma- 
tis, in which culture revealed nonhemo- tion and crusts disappeared from the lid 
lytic Staphylococcus albus, ' did not re- margins and the conjunctiva became nor- 


TABLE 7 

Penicillin therapy in chronic blepharoconjunctivitis and in dacryocystitis 


Patient 

Diagnosis 

Cultures and 
Smears 

Remarks 

19. M V. 

Blepharoconjunctivitis 

Nonhemolytic 

staphylococci 

Conjunctiva normal in 48 hours; lids nor- 
mal in 2 weeks; drug stopped after 17 
days 

20. J. F. 

\ 

1 Blepharoconjunctivitis 
and Acne rosacea 

Nonhemolytic 
Staphylococ- 
1 cus albus 

1 

No improvement in 10 days, then multi- 
vitamin preparation was prescribed and 
penicillin continued. Marked improve- 
ment by third week. 

21. R. M. 

Blepharoconjunctivitis 

Smears and cul- 
tures negative 

Improvement noted in five da)'s; cured in 
eight days 

22. S. L. 

Closure of nasolacrimal 
duct in newborn 

Staphylococci 

Secretion continued but became sterile 

23. D. C. 

Blepharoconjunctivitis 
associated with seb- 
orrheic dermatitis 

1 

Occasional 

staphylococ- 

cus 

Moderate improvement shown in lid mar- 
gins, but conjunctiva remained red, even 
after three weeks of penicillin therapy 

24. D. D. 

Blepharoconjunctivitis 
associated with seb- 
orrheic dermatitis 

Negative 

! 

Lids and conjunctiva cured in seven da 3 's 


spond to penicillin therapy within 10 days. 
At that time, a multivitamin preparation 
was prescribed and the penicillin con- 
tinued, resulting in a moderate improve- 
ment in about two weeks, when observa- 
tions were unavoidably discontinued. Case 
21 (R. M.) , in which cultures and smears 
were negative, was cured in eight days. 
The treatment was continued for an ad- 
ditional week. Case 23 (D. C.), in which 
cultures were negative but smears showed 
an occasional staphylococcus, there was 
seborrheic dermatitis of the face and 
scalp. The eyelids^ were covered with 
scales and crusts and the conjunctivas of 
botli eyes were inflamed. Following three 


mal. In case 22, S. L. was a 19-day-old 
infant with dacryocystitis caused by con- 
genital stenosis. Treatment consisted of 
penicillin drops. The first smear showed 
staphylococci. Subsequent smears were 
negative but the quantity of pus expressed 
from the sac remained unchanged for 
over three weeks. After this time, a great 
improvement was noted, probably as a 
result of the frequent expressions. 

Group II : Streptococcic infections of 

THE CONJUNCTIVA 

There were three cases in this group. 
In one streptococci occurred in short 
chains and in another Streptococcus 
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viridans in a pure culture (table 8). Both 
of these cases were cured with penicillin 
in 48 hours. In the case of the third pa- 
tient (ease 27), the conjunctivitis was 


Three cases of episcleritis were treated 
with penicillin drops (table 9). In one 
ease, the eye became white in 24 hours, 
whereas in the other two eases, the eyes 


TABLE 8 


PkNICU.M.N’ TUCRAI’V in acute STKEPTOCOCCIC CO.N’/UNCTIVITIS 


P.iticnt 1 

Culture 

Rcmnrkf? 

25. W. T. 

Streptococci (short chaiiis) 

Secretion a!)?ctU in 24 hours; culture and smears 
negative in 48 hours 

26.J. C. 

1 

Pure culture of Streptococ- 
cus ^'^ri(]nns 

Right eye cured in 48 hours; left eye cured in 36 
liouns 

27. H. S.* 

Hemolytic streptococci 

* Cornea! ulcer and conjunctivitis cured in six days 


• See table 9. 


associated with a severe corneal ulcer and 
is discussed in that section (group III). 

Guoup III : Corneal ulcers and epis- 
cleritis 

There were three cases of corneal ul- 
cers (table 9). Two eases (10, R. S., and 
11, M. G.), already mentioned in the sec- 
tion on acute staphylococcic conjunc- 
tivitis, are also included in this group. The 
marginal ulcers and conjunctivitis in these 
cases were cured in 12 hours and 48 
hours, respectively. A third case (27, 
H. S.), also mentioned in the series of 
streptococcic-conjunctivitis cases, pre- 
sented a progressive corneal ulcer with 
marked generalized injection and blephar- 
■ ospasm. Cultures taken from the ulcer 
and conjunctiva revealed a hemolytic 
streptococcus. The patient was treated 
with penicillin drops hourly (2,500 units 
per cubic centimeter) , day and night, 
combined with a solution of similar con- 
centration. Progress of the corneal ulcer 
stopped in 24 hours, and the congestion 
and belpharospasm lessened noticeably. 
The corneal lesion, although gradually de- 
creasing in size, stained with fluorescein 
for six days, leaving a macular corneal 
scar. Two weeks later, the scar was con- 
-siderably smaller and nebular in charac- 
ter. 


improved more slowly and were not con- 
sidered cured until after one week had 
elapsed (table 9). 

Group IV : Unidentiited infections of 

THE CONJUNCTIVA 

There were 9 cases of conjunctivitis (6 
acute and 3 chronic in type) in which 
smears and cultures were either negative 
or were not taken (table 10). In case 31, 
C. P. had a severe unilateral acute con- 
junctivitis in which marked generalized 
injection, edema of the lids, and slight 
secretion were present. Cultures and 
smears were negative. The eye was com- 
pletely normal in three days following 
penicillin therapy. The other five acute 
cases of conjunctivitis in this group were 
cured in 12 to 72 hours. The three cases 
of chronic conjunctivitis belonging to this 
group were cured in 2, 3, and 8 days. 

Group V; Miscellaneous infections 

OF THE CONJUNCTIVA (TABLE 11) 

Gonorrheal Ophthalmia. C. P. (case 40) 
was seen on the fifth day of the acute 
conjunctival infection of the left eye. All 
this time there were severe swelling of the 
lids, chemosis, and profuse purulent dis- 
charge in which gram-negative diplococci 
were found, intra- and extracellularly. 
Boric-acid irrigations and instillations of 
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TABLE 9 

Effect of penicillin in corneal ulcers and in episcleritis 


Patient 

Organism 

Remarks 

10. R. S. 

Nonhemolytic Staphylococcus 
albus 

Marginal ulcer cured in 12 hours 

1 

11. M. G. 

Nonhemolj^tic Staphylococcus 
aureus 

Marginal ulcer cured in 24 hours 

27. H. S. 

Nonhemolytic streptococcus 

Deep comeal ulcer treated with corneal baths. 
Progress of ulcer stopped in 24 hours. Stain- 
ing area gradually decreased, no staining 
after six days 

28. A. 0. 

Episcleritis 

Eye white in one week 

29. M. T. 

Episcleritis 

Eye white In 24 hours 

29a. W. L. 

Episcleritis 

Eye white in one week 


penicillin every 30 minutes led to a marked 
improvement within 24 hours, indicated 
by the absence of organisms in smears 
and objective findings. The conjunctiva 
was entirely normal on the tenth day. 

Koch-Weeks conjunctivitis. One case 
of acute Koch-Weeks conjunctivitis with 
secondary staphylococcal infection was 
treated with penicillin. The eye was cured 
in 48 hours. 

Trachoma (?). In case 9, D. H., already 
mentioned in the section on acute staphy- 
lococcus conjunctivitis, a young Negro 
soldier, had a history of having had “red 
e3'^es’.’ for over five months. The redness 


became markedly worse a week before 
penicillin was .administered. Smears 
stained with Giemsa revealed inclusion 
bodies, and cultures showed colonies of 
nonhemolytic Staphylococcus albus. Pan- 
nus formation and scarring of the palpe- 
bral conjunctiva were absent. The acute 
manifestations subsided within 24 hours 
after instituting treatment. Smears and 
cultures taken in 48 hours were negative. 
After two weeks, the chronic inflamma- 
tion gradually subsided. This is the first 
reported case of probable trachoma treated 
with penicillin. 

Acute conjunctivitis caused by an tm- 


TABLE 10 

Effect of penicillin in conjunctivitis of unknown cause 


Patient 

Type 

Culture and 
Smears 

Remarks 

30. F. R. 

Acute 

Not taken 

Cured in 24 hours 

31. C. P. 

Acute with edema of lids 

Negative 

Cured in three days 

32. C. R. 

Chronic 

Not taken 

Cured in eight days 

33. L. K. 

Chronic 

Negative 

Cured in three days 

34. J. P. 

Acute 

Negative 

Cured in three days 

35. D. B. 

Acute 

Negative 

Cured in 24 hours 

36. H. B. 

Acute 

Not taken | 

Cured in 12 hours 

37. C. M. 

Acute 

Negative 

i 

Cured in three da 3 '’s 

38. J. F. 

Chronic 

Negative 

Improved in 24 hours; cured in 48 hours 
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identified small gram-positive organism, be clifTcrciitiatcd from anotlier group of 
Case 39 (li. H.) was that of an acute reactions consisting of redness and swell- 
conjunctivitis from which small gram- ing of the conjunctiva and skin surround- 
positive organisms were recovered. Re- ing the eyes obscn'cd after the use of 
covery was complete iti 24 hours with certain samples of penicillin. Four of the 
penicillin therapy. eases receiving penicillin therapy for 

Hordeolum, One ease of hordeolum, ocular infections developed true hyper- 
seen in its third day, was treated with sensitization reactions. As far as the writ- 
penicillin drops and ointment. Marked er is able to determine, this is the first 
improvement was noted in 24 hours. On report of such reactions developing dur- 
thc third day of treatment, the patient ing the course of penicillin therapy. Case 

TABLE It 

PlCKIClCMN' TIIICIUPY IN' MISCF-I.I-AKF.OUS INFFCTIONS OF CONJUNCTIVA AND LIDS 


Patient Diagnosis Remarks 

6. N. W. Koch-Wceks conjunctivitis with second- Cured in 48 hours 
arj' staphj’lococcic infection 

9. D. H. Trnclioma (inclusion iiodies and non- Acute manifestation subsided in 24 hours; 

Iiemolytic Staphylococcus albus chronic manifestations became notice- 

ably improved after three weeks' thcr- 
apy 

39. H. H. Conjunctivitis due to an unidentified Eyes normal in 24 hours 

small gram-positive organism 

40. C. P. Acute gonorrheal conjunctivitis Marked improvement in 24 hours. Con- 

junctiva normal in 10 days 

41. B. F. Hordeolum, third day (hemolytic Staphy- 

lococcus albus) Marked improvement in 24 hours, ob- 

tained with penicillin drops and oint- 
ment 


developed a hypersensitization reaction 
on the skin of the lids. 

Group VI : Uveal inflammation 

There were three cases in this group, 
two of chronic exudative choroiditis and 
one of gonococcal iridocyclitis. Massive 
doses of .penicillin administered paren- 
terally and locally seemed to have little or 
no influence on the progress of the dis- 
ease. 

Local toxic manifestation of 

PENICILLIN 

Up to the present time, there have been 
no reports indicating that the local appli- 
cation of penicillin produces a drug hy- 
persensitization. This phenomenon must 


11 (M. G.), treated for acute staphylococ- 
cic conjunctivitis with a marginal ulcer, 
was cured in one day. Two weeks later, 
the patient returned with bilateral con- 
junctivitis with follicles which did not re- 
spond to penicillin, even though tlie 
smears, which at first showed staphylococ- 
ci, became negative. On the fifteenth day 
of penicillin treatment, hypersensitization 
phenomena appeared on the lids, as mani- 
fested by redness and edema. Later the 
skin became wrinkled, itchy, and scaly. 
When the penicillin was stopped, the skin 
returned to a normal state in a few days. 
At this time, fresh penicillin was instilled 
for one day, causing the reappearance of 
the hypersensitization phenomena. The ; 
drug was entirely discontinued in this 
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case. In case 16, J. E., treated for chronic 
staphylococcic - conjunctivitis, developed 
redness, swelling, ,and itchineSS of the 
lids on the' sixth day. A patch test showed 
h)^ersensitization to .penicillin. Case . 30 
(F. R.) "was treated with penicillin for 
acute conjunctivitis in which smears and 
cultures were negative. The eye became 
white within 24 hours. Several weeks 
later, the patient developed an acute bi- 
lateral conjunctivitis. Pencillin drops 
were prescribed. The next day, the pa- 
tient developed a marked redness, edema, 
and itchiness of the skin of the lids fol- 
lowed by wrinkling and scaliness. In case 
40, J. F., suffering from an hordeolum, 
was treated with penicillin drops and oint- 
ment. The swelling and redness of the 
hordeolum subsided within 24 hours. The 
medication was continued for two more 
days and on the third day, redness, edema, 
and itchiness developed, which was fol- 
lowed by wrinkling and scaliness. The 
patch test with powdered penicillin was 
positive. 

Comment 

It could be predicted from the labora- 
tory experiments that the best results from 
penicillin therapy would be obtained in 
external ocular infections, rather than 
those involving the posterior segment. 
The clinical observations of Florey and 
Florey and those reported herein confirm 
this prediction. 

In the evaluation of penicillin therapy, 
the rapidity of improvement must be con- 
sidered in both acute and chronic ocular 
infections. If in acute infections the time 
required to obtain a cure with penicillin 
is repeatedly less than with the usual 
therapeutic methods, it may be assumed 
tliat the drug was effective. In chronic in- 
- fections, particularly those in which other 
■ methods have been unsuccessful,- if rapid 
improvement follows the institution of 
penicillin therapy, it is likely that the drug 
was instrumental in bringing this about. 


Yet, another, means of appraising penicil-, 
lin therapy is available in cases of bi- 
lateral ocular infections. In such in- 
stances, one eye, preferably the worse 
one, is treated with the drug while the 
second eye is the control. Although the 
number of cases in this series is small, 
penicillin, evaluated by these criteria, has 
proved to be of value in external ocular 
infections caused by penicillin-sensitive 
. organisms. Thus, in 10 out of 12 cases of 
acute staphylococcic conjunctivitis cure 
was achieved within 48 hours. In case 5 
(C. L.), in which the drops were used 
infrequently, it took 96 hours for a cure. 
In case 4 (M. H.), wherein the response 
to penicillin was slow, it was questionable, 
as already stated, whether the staphylo- 
• coccus was the causative agent. It has 
also been demonstrated that rapid cure oc- 
curred in the cases of acute conjunctivitis 
due to some other organisms. 

Even more remarkable and therefore 
confirming the efficacy of penicillin in ex- 
ternal ocular infections, was the rapid im- 
provement or cure in the cases of chronic 
conjunctivitis. In most of these, the in- 
fections had been treated by other means 
during periods of months or even years. 
Cure within a few days or weeks, in such 
instances, is certainly a strong indication 
that penicillin was an important agent in 
the rapid healing. Where penicillin did 
not' cure, the failure could be attributed 
to such associated factors as keratocon- 
junctivitis sicca, acne rosacea, or drug 
hypersensitization. 

It is quite possible that penicillin might 
prove to be equal to silver nitrate without 
the disadvantages of the latter in the 
prophylactic treatment of gonorrheal oph- 
thalmia of the newborn. Further it may be 
used as a preventive measure for intra- 
ocular infections following surgery. This 
would be particularly helpful where bac- 
teriologic tests are impractical prior to 
intraocular surgery. 
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Summary and Conclusions 

1. Penicillin reaches the ocular tissues 
within a few minutes after intravenous 
injection. 

2. After a large dose of penicillin is ad- 
ministered intravenously, it appears in the 
ocular tissues listed in decreasing order 
of concentration as follows: cxlraocular 
muscles, sclera, conjunctiva, blood, tears, 
chorioretinal layer, aqueous and vitreous 
humors, and cornea. It has never been de- • 
tccted in the crystalline lens. In this re- 
spect, the lens is similar to the cerebro- 
spinal fluid, brain, and nerve tissues. 

3. Local application of penicillin leads 
to a very high concentration of the drug 
in the tissues of the anterior segment of ' 
the globe. 

4. The following four ointments, in * 
which the penetrability of penicillin was 
tested, are listed in the order in which 


they are clinically recommended: simple 
ointment, oil-in-water emulsion, and lu- 
bricating jelly. The “vanishing” stearate 
type of a base, in which penicillin seems 
to have the greatest power of corneal 
{lenctration, is not recommended because 
of its possible damage to the corneal epi- 
thelium. However, it may be used on the 
skin of the lids. 

5. Penicillin was found to be effective 
in the clinical treatment of acute and 
chronic infections of the lids, conjunctiva, 
and cornea produced by penicillin-sensi- 
tive organisms. 

6. It was found ineffective in two cases 
of e.xudative choroiditis of undetermined 
origin and in one case of gonorrheal iri- 
docyclitis. 

7. Susceptible individuals ma}' become 
hypersensitive to penicillin. 
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Discussion 


Dr. H. S. Graule: Has Dr. Bellows 
any information as to the penicillin con- 
centration in the secondary aqueous. 

Dr. Bellows: Very little work has 
been done on that. When massive doses 


are given intravenously the amount of 
penicillin goes up very slowly for a‘ whole 
hour. If the first aqueous is removed 
during this time, the second aqueous 
shows a higher concentration of penicillin. 
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However, a similar rise occurs in.aqueous 
humor for the first hour without para- 
centesis ; 'that is, if samples of primary 
aqueous humors . are examined-at 15, 30, 
45, and 60 minutes, each sample will be 
successively higher in concentration. The 
second aqueous, removed at the end of a 
30-minute period, for example, does not 
contain much more penicillin than does 
the first aqueous from the other eye aspi- 
rated at the same time. 

Dr. Clyde A. Clapp : W ere these cases 
of pure cultures of staphylococci and 
streptococci ? 

Dr. Bellows: Most of the staphylo- 
coccic and all of the streptococcic cases 
reported were pure -cultures. 


Dr. H. S. Cradle: In what form ..was 
the penicillin, used in the treatment -of 
local conjunctival infection? 

Dr. Bellows : At first patients were 
treated with drops, using 2,500 units per 
cubic-centimeter" concentration. Later, a 
simple U.S.P. ointment was used (peni- 
cillin concentration, 2,500 units per gram 
of ointment) . 

Dr. Albert C. Snell: Must these 
solutions be made fresh or can. they be 
preserved ? 

Dr. Bellows : The solution preferably 
should be fresh because the potency de- 
creases gradually. However, some sam- 
ples of penicillin keep their potency even 
in solution for great periods of time. 



CORNEAL HEALING: ADHESIVE POWER OF 
AQUEOUS FIBRIN IN THE RABBIT^*- 

Pk!:li ^ rl nary ricrort 

ALnivRT L. Brown, M.D., and Frank A. Nantz, M.D. 

Ciucimad, Ohio 


While studying’ the placement of su- 
tures in incisions in the rabbit cornea, we 
were attracted by the finn apposition of 
the wound edges before actual healing 
began. The sutures were not in any de- 
gree responsible for this firm approxi- 
mation as attested by their removal and 
then their omission. An incision in the 
cornea proper engages no blood ■\’csscls. 
There is no adjacent structure nor sub- 
stance adjacent to such an incision except 
the aqueous. It therefore remained to as- 
certain the quantitative and qualitative 
adhesive power of the aqueous for cor- 
neal wounds. The obvious difference be- 
tween such strong adhesion in the rabbit 
and the comparatively weak response in 
the human suggests many interesting pos- 
sibilities for the promotion of wound 
healing. 

Recently attempts have been made to 
find a biologic substitute for sutures that 
is meclaanically strong, nonirritating, and 
capable of complete absorption. Young 
and MedawaP in 1940 introduced the use 
of a fibrin Coagulum as a substitute for 
nerve sutures. This work was extended 
by Tarlov and Benjamin.- Sano® devel- 
oped an adhesive fraction from red blood 
cells that he used as a successful substi- 
tute in skin grafting. Recently Cronkite 
and Lozner^ used the method of Young 
and Medawar in skin grafting with prom- 
ising results. There are, however, no 
reports in the literature of any attempt to 
apply this procedure to replace or enhance 
the use of sutures in wounds of the globe. 

* Read at the fourteenth scientific meeting of 
the Association for Research in Ophthalmol- 
ogy, at Chicago, June 13, 1944. 
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Weinstein® was one of the earliest to 
report histologic events of wound healing. 
He reported mitoses in the basal cells of 
the conical epithelium near the wound 
margins one hour after injury and over 
the entire cornea in four hours. Ranvicr® 
did not observe mitoses in the corneal 
epithelium until 12 hours, and considered 
the process of cjiithelial sliding over Bow- 
man’s membrane of primar)' importance. 
\Vcinstcin’s work concerning union of 
the substantia propria is generally ac- 
cepted. He found that mitoses of the 
keratobiasts appeared adjacent to the 
wound on the second day but are not 
active until the fifth and sixth daj's. In 
short, the only histologic evidence of cor- 
neal healing within the first 4 hours after 
injur}'- occurs in the epithelium, a struc- 
ture which can offer little mechanical sup- 
port in maintaining approximation of the 
wound edges. In the human, this process 
has been aided by the mechanical approxi- 
mation of the wound edges by sutures. 

Many obsen^ers have considered the 
role of fibrin in the initial phase of cor- 
neal wound healing. '^-^2 Parsons' states, 
“the secondary aqueous is capable of 
forming a fibrinous coagulum which is 
important in the healing process.” Gradle,” 
in his second type of corneal transplant, ’ 
eliminated sutures entirely and found this 
method superior except tliat in 15 percent 
of the cases the transplant failed to ad- 
here and was removed by the action of the 
lids. He was unable to account for tliis 
complication and discarded the method 
for this reason. Many who were working 
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with transplants at that time observed the 
same tendency/® Ascher'^ .and Elschnig®® 
tried to relate this failure to adhere to a 
serologic factor but were unsuccessful. 
Magitot^® also failed to determine the 
cause. The action of fibrin was not con- 
sidered by these authors. Busacca^” used 
"coagulen,” a thromboplastic anticoagu- 
lenf, to facilitate wound healing. This 
substance was subcutaneously injected 
preoperatively and used locally as a hemo- 
static. He observed the formation of a 
dense coagulum which was removed be- 
fore resumption of the operation. Hav- 
ing had one complicated case, this worker 
discarded the method. Weinstein® con- 
sidered the role of fibrin unimportant. 

The adhesive power of the aqueous has 
obviously been given ver}'’ little considera- 
tion in the healing of corneal wounds in 
man. The approximation of such wound 
edges appear to depend initially on gravi- 
ty. If the anterior chamber pressure is 
low and there is recession of the intra- 
ocular structures, the edges have a better 
chance to approximate than if there is ,a 
forward movement of the intraocular 
structures with consequent pressure 
against the posterior cornea. 

Experiments on rabbits 

Adhcswc pozucr of the normal second- 
ary aqueous. The rabbit was considered 
ideally suited to this work, for the sec- 
ondary aqueous forms a heavy coagulum. 
We assumed that this coagulum was 
instrumental in uniting corneal-wound 
edges and proceeded to test the validity 
of this idea. 

After a number of trials, it was found 
that corneal transplants prepared after 
the metliod of Cradle’s second type and 
Thomas’s tliird type'*® were most suitable. 
Albino rabbits about six months old were 
anesthetized with basal intravenous nem- 
butal, fortified locally with cocaine, and 
maintained with ether. The pupil under 


anesthesia was found to dilate "to about 
5 rhm. A transplant, 4 mm. to 5 mm. in 
diameter, could be uniformly prepared 
if the operator followed the inner edge 
of the pupillary margin. A traction suture 
was inserted in the center of the corneal 
apex, penetrating to about one half the 
corneal thickness before the transplant 
was incised. The transplant was made 
with a small cataract knife by puncture, 
and counterpuncture, the knife drawn up- 
ward and emerging about 4 mm. below 
the upper limbus. The hinge^ left below 
M^as severed with scissors. This detached 
section was left hi situ and the edges care- 
fully adjusted with a repositor. The lids, 
having been paral3'^zed by canthotomy, 
were allowed to remain open, and- saline 
was dropped on the cornea at inten^als. 
The tension necessary to rupture the 
wound after the proper time interval was 
determined in the following manner : The 
animal was killed and the traction suture 
attached to the comeal transplant was tied 
to one beam of an analytical balance. 
Water was slowly dropped into a beaker 
previously balanced on the opposite beam 
until the transplant was suddenly sepa- 
rated from its bed. The weight of water 
was the measure of the wound tension. 

Normally fibrin strands form so rapidly 
in the rabbit aqueous that it was necessar}' 
to complete the operation within two 
minutes ; otherwise the experiment was 
discarded. At the end of four hours the 
wound was so firmly united . that the 
rabbit’s head required support against 
the increasing tension on the transplant. 
The entire globe was seen to move for- 
ward out of the orbit as a result of the 
traction. Hyphemia occasionally devel- 
oped just prior to the wound rupture due 
to the great tension on the globe. The 
entire anterior chamber was filled with 
fibrin and the fibrin strands filled the con- 
junctival sac and adhered to the lid mar- 
gins. These latter strands were carefully 
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severed with scissors prior to all measure- 
ment determinations to eliminate all me- 
chanical support except that due to the 
fibrin in the anterior chamber and on the 
wound edges. It is interesting to note tliat 
the transplant weighed approximately 


TABLE 1 

Mkasurement of corneal-wound tension 


Time 1 

1 Corneal-Wound Tension 

hours 

grams (average) 


i 

Normal 

Heparin 
+Fibrjn ^ 

Heparin 

h 

8.39 

6.66 

0.84 

1 ! 

14.43 

9.24 

1.80 

2 

18.71 

13.22 

3.03 

3 1 

25.11 

17.09 

3.48 

4 1 

31.60 

20.70 

4 .42 


.003 gm. and that at the end of four hours 
the fibrin scaling of the wound was so 
strong it could support 11,000 times its 
own weight. The average of all readings 
is given in table 1 and figure 1. 

The effect of heparin on the aqueous 
fibrin. Fibrin is produced by the combina- 
tion of thrombin and fibrinogen. This 
simplified statement is sufficient for the 
present discussion. Since heparin is 
known to interfere with the formation 
of fibrin, it was used for this purpose. 
The same determinations could then be 
made with minimal fibrin formation. The 
primary aqueous was aspirated and re- 
placed by an equal volume of heparin 
(product of Lederle, containing 10 mg. of 
purified sodium salt of heparin in each 
cubic centimeter). The tensions produc- 
ing wound rupture were again determined 
for a period of time up to four hours. In 
this series there was an approximate re- 
duction of 87 percent in the tension 
necessary to cause wound rupture regard- 
less of the time interval. 

Addition of thrombin-fibrinogen after 
heparin. In order' to complete the cycle of 


the adhesive action of normal fibrin and 
its reduction after the addition of heparin, 
its return was consummated by the in- 
jection of thrombin and fibrinogen into 
a heparinized aqueous. This restored the 
adhesive power of the aqueous as shown 
in table 1. 

Fibrin formation in the rabbit aqueous. 
The formation of fibrin is not completely 
understood at present. Reduced to the 
simplest terms sufficient for this discus- 
sion, fibrin is the product of the reaction 
of thrombin and fibrinogen. Fibrinogen is 
a soluble protein found in blood plasma 
and various body fluids. Tliis substance 
is converted into insoluble fibrin by the 



Fig. 1 (Brown and Nantz). Role of fibrin 
in the initial phase of corneal-wound healing 
in rabbits. 


enzyrhelike action of thrombin. The clot- 
ting of blood and various body fluids de- 
pends on this process. In the absence of 
fibrinogen, clotting cannot occur. Nor- 
mally thrombin is present in the body in 
an inactive form called prothrombin 
which requires calcium and thromboplas-- 
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tin - for activation. Thromboplastin is ah 
intracellular enzymelike substance or 
group of substances that is locked in all 
body cells and is liberated by mechanical 
or other trauma. When liberated from the 
cell, thromboplastin in the presence of 
calcium converts prothrombin into throm- 
bin, which, in turn, converts fibrinogen 
to the insoluble fibrin. Thus, when the 
cornea is incised the wound edges liberate 
thromboplastin from the cellular ele- 
ments. This substance converts aqueous 
prothrombin into thrombin, which, in 
turn, converts aqueous fibrinogen into in- 
soluble fibrin. As the aqueous filters 
through the wound edges, this process 
continues until a dense fibrin coagulum 
completely seals the wound in the rabbit. 
There is a good deal in the literature con- 
cerning" the total protein content of the 
primary aqueous.^®"^^ However, there are 
a few quantitative studies of the fibrino- 
gen content of the primary aqueous in 
rabbit and man. Hayano^* demonstrated 
fibrinogen in the aqueous of rabbits but 
not in cattle. He found thrombin in both. 
Trvdn,®® using the Denis-Ayer method, 
found no fibrinogen in rabbit aqueous. 
The metliod Irvin used was based on a 
gross clotting of the withdrawn aqueous, 
which was a relatively inaccurate method. 
Hagen^® found that the secondary aqueous 
in man did not contain an increase in fib- 
rinogen, whereas the secondary aqueous in 
the rabbit contained a marked increase. On 
this basis, he assumed that in man the 
secondar}^ aqueous is derived from the 
vitreous but presumably not in the rabbit. 
Those who sought to determine the fi- 
brinogen content of human primar}’- aque- 
ous report that they either found none 
or traces.--’ 

The relatively high fibrinogen content 
of tlie normal primary aqueous in rabbit 
can be demonstrated qualitatively by in- 
jecting a small amount of full-strength 
thrombin into the anterior chamber. A 


fibrin clot will form in the anterior cham- 
ber within a few minutes. This clot is' 
slowly absorbed in five to, six days with-, 
out ' inducing gross ocular irritation. 
Quantitative determinations of fibrinogen 
in primar}'- rabbit aqueous were done by 
the method of Quick.?’’ A composite of 
the determinations was found to be about 

TABLE 2 - 


Fibrinogen content in Mg./lOO c.c. 



Blood Plasma 

Aqueous 

Human 

200-400 

O-trace 

Rabbit 

200-300 

39-43 • . 


20 percent of the blood plasma level or 
about 40 mg. per 100 c.c. (table 2). 
Fibrinogen content of the human aque- 
ous produced a bare trace, which we were 
unable to measure. 

Discussion 

The profound difference between the 
clotting of the aqueous in the rabbit and 
man after a comeal incision has been 
noted before. To overcome this in ex- 
perimental work on rabbits Friedenwald^® 
used heparin and Bellows and Hchuen^® 
used chlorazol-fast pink. In man no such 
early tendency is noted unless the anterior 
chamber is left intact and the aqueous is 
aspirated four or. five times. After it has 
been allowed to refill, the fourth or fifth 
aqueous begins to clot. The tendency of 
the wound edges to adhere after a corneal 
section for cataract extraction is seen 
occasionally in individuals, especially if 
there is bleeding, but there is no general 
uniform tendency of such wound edges 
to be strongly united. This is attested 
by the constant search for the ideal su- 
ture for cataract extractions. 

The marked difference in the fibrino- 
gen content in the aqueous of man and 
rabbit undoubtedly accoimts for the 
strong mechanical adhesion of the corneal 
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woujkI edges in (he rabbit as contrasted 
with that in man. The application of this 
principle in corneal surgery in man is 
being studied and will be reported later. 

Su^fMAKY 

1. The wound edges after an incision 
in the rabl)it cornea arc approximated 
strongly by the secondary aciueous. 

2. A wound surrounding a (ransi)lanl 
will support 11,000 limes the weight of 
the transplant in four hours. 

3. This scaling is accomplished by the 
fibrin produced in the aqueous. 

4. The aqueous fibrin is a product of 


the union of thrombin from the wound 
edges and fibrinogen in the aqueous. 

5. Heparin was injected into the an- 
terior chamber to replace aspirated aque- 
ous. This agent markedly decreased the. 
adhesive power of the sccondar)' aqueous 
after corneal incision. 

6. The heparin was then replaced by 
thrombin-fibrinogen and the adhesive 
j)owcr was restored. 

7. No comparable action occurs in man. 
There is no more than a trace of fibrino- 
gen in human aqueous and a correspond- 
ingly diminished adliesir'c power. 

1137 Carexv Tower (2). 
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NATIONAL OPHTHALMOLOGICAL SOCIETIES 
IN THE UNITED -STATES 

Lawrence T. Post, M.D., and Howard C. Slaughter, M.D * 

Saint Louis (10) 


The four national ophthalmic societies 
in the United States, brief histories . of 
which are herewith presented, have all 
originated in answer to particular de- 
rhands and are fundamentally different. 
Whether all have a sufficient reason for 
an independent existence is another ques- 
tion and will not be discussed here. It may 
be pointed out that attendance at only 
three different times and places will cover 
all four meetings because the program for 
the Association for iTesearch is always 
one da}’’ before the scientific session of 
the Section on Ophthalmolog}’ of the 
American Medical Association and held 
in the same cit}’’ as that in which this or- 
ganization meets. 

On January 8, 1864, a small group of 
men met in New York, in the office of Dr. 
Henry D. Noyes, to lay plans for the 
formation of an ophthalmic society. It 
was decided to assemble the ophthalmolo- 
gists of the countr}’ at the gathering of the 
American Medical Association in New 
York in tliat same year. This convention 
took place on June 7, 1864, at the New 
York Eye and Ear Infirmary in New 
York City. The association was organized 
under tlie name of the American Oph- 
thalmological Societ}’, and a constitution 
was adopted. It was stated that “the pur- 
pose of this society shall be for the ad- 
vancement of the ophthalmic science and 
art.” This society met annually thereafter 
and many new members were added to 
the original 19. 

The American Ophthalmological Society 
was the first of the American ophthalmic 
associations to be organized. It originated 

J’From the Department of Ophthalmologj-, 
Washington University, and the Oscar John- 
son Institute. 


in the manner of a club and has always 
retained something of that atmosphere. 
Membership is by invitation and is limited 
to 225. Because it was started by dis- 
tinguished and far-seeing physicians and 
has been carried on by many of the most 
enlightened ophthalmologists of this 
countr}’’ and of Canada, it has retained its 
preeminence among special societies. Ob- 
viously, however, not all of the outstand- 
ing eye doctors of the United States can 
be included In such a small membership. 
It, therefore, is not fully representative 
of ophthalmology in America. Because of 
its brilliant enrollment many classical 
original contributions have been presented 
before it. A delightful social aspect has 
always surrounded its meetings, which- 
are oftenest held at Hot Springs in the 
beautiful mountains of Virginia. Every 
joint committee of ophthalmolog}’’ in- 
cludes representation from this society as 
such, and among its members have been 
many of the leaders of ophthalmic 
thought in America. 

The Section on Ophthalmolog}’’ of the 
American Medical Association was 
formed in 1877, 30 years after the or- 
ganization of the parent body. This, the 
sixth section of the American Medical 
Association, originated as a section for 
ophthalmology, otolog}-, and lar}mgolog}', 
and continued thus until 1888, when the 
Section on Ophthalmology became a sep- 
arate body. 

The first chairman of the combined 
section was Herman Knapp of New 
York. The first meeting was held in 
Atlanta, Georgia, on May 6, 1879. The 
officers consist of a chairman, a vice-chair- 
man, and a secretary. The Section ap- 
points a representative to the House of 
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Delegates of the American Medical As- 
sociation for a two-year period, wlio offi- 
cially represents the Section. Meetings 
arc held annually for three half-day ses- 
sions at which scientific papers arc read 
and discussed. 

The ophthalmic section of the Ameri- 
can Medical Association is the official 
representative of organized medicine in 
the United States. It is here that matters 
concerning administration and legislation 
pertinent to the specialt}'^ arc discussed. 
Relationships with other organizations 
concerned with vision arc here defined. 
Actions taken by this body arc presented 
to the administrative section of the 
American Medical .Association b}’’ the 
delegate from the Section, and are there 
accepted or rejected. 

One of the great advantages of the 
meetings of the American Medical Asso- 
ciation is tlie opportunity there available 
to meet witli doctors in other specialties 
and to hear the best papers in branches 
otlier than one’s own. Here, too, are the 
greatest number and variety of exhibits. 
Walking through tlie miles of aisles be- 
tween the displays of thousands of manu- 
facturers whose products are of interest 
to physicians, is in itself a liberal educa- 
tion. 

The Association for Research in Oph- 
thalmology, companion to tlie Section, 
was organized about 20 years ago for the 
purpose of providing an opportunity for 
the man engaged in research to present 
his work in detail to a sympathetic audi- 
ence. The papers often have no obvious 
clinical application and are of interest 
only to the scientifically minded. The 
membership is small, and the attendance 
seldom more than 100. There is no dis- 
cussion except for replies to questions 
from the floor. This kind of scientific pa- 
per has seldom found a welcome place on 
the program of any other national society, 
too many of the members of which do not 


onjo}' hearing discussions of this type of 
research. Furthermore, such papers oc- 
cupy too much time for a general pro- 
gram. The .Association for Research on 
the other hand, being made up of tliose 
alone who are interested, has proved a 
stimulating outlet for laboralor)' workers. 

In 1896 there originated a .society that 
later became the American Academy of 
Ophthalmology and Ololarygolog)’. Cer- 
tain ophthalmologists and otolar}'ngolo' 
gists, practicing west of the Mississippi, 
held an organization meeting in Kansas 
Cty. Dr. Adolph Alt of Saint Louis wtis 
elected first president. This society was 
there named tlic Western Ophlhalmologi-. 
cal, Otological, Laryngological, and 
Rhinological Association, For some years 
western and southwestern members were 
in the great majority, but tlicreafter the 
popularity of tlie society waxed and many 
from otlier regions joined the group. It 
was then, and has always remained, a so- 
ciety willi the special purpose of appealing 
to the younger men of the nation. 

In 1910, at a meeting in Cincinnati, the 
name was changed from the ^Vestem 
Ophthalniological, Otological, Lar>-ngo- 
logical, and Rliinological Association to 
tlie American Academy of Ophthalmolo- 
gy and Otolaryngolog)^ 

Dr. Secord Large, comptroller for 
many years, suggested the idea of post- 
graduate instruction courses during tlie 
meetings. In 1921, at the meeting in 
Philadelphia, the first section of tlie Post- 
graduate Instructions was announced as 
a part of tlie annual program. It took the 
present form in 1927. There were 37 
demonstrators at tlie first courses in 1921. 
Motion pictures illustrative of operative 
and other procedures were first shown in 
a distinct unit in 1932. Prior to this time 
motion pictures ivere used only in con- 
junction with the presentation of papers. 

The American Academy of. Ophthal- 
mology and Otolaryngology has instruc- 
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tion for its basis. Its main purpose is to 
'disseminate as much pertinent informa- 
tion to ophthalmologists and otolaryngolo- 
gists as can be condensed into a five-day 
program. Work is the keynote of these 
five. days. 

Unlike the American Ophthalmological 
Society and the Section on Ophthalmolo- 
gy, meetings are held all day long and 
every evening except for two evenings of 
entertainment. The outstanding feature is 
the courses of instruction. These are each 
from an hour to an hour and a half in 
length and are presented by an expert in 
the particular subject. Over 100 courses 
have been given each year for a number 
of years. Four mornings are usually oc- 
cupied by these courses. Almost all are 
crowded by members and guests. Most of 
the instruction is to small groups of from 
15 to 20. As soon as the young ophthal- 
mologist has been certificated by the 
American Board of Ophthalmology, he is 
eligible to membership in the Academy, 
and most of these young men join this 
society; 

The. first available list of members ap- 
peared in the bound volume of the Tran- 
sactions of the American Academy of 
Ophthalmology and Otolaryngology for 
1903. At that time there were 169 mem- 
bers. This number has now increased to 
3,526. 

The latest undertaking of the Academy; 
has been the establishment of correspon- 
dence courses. These immediately became 
popular and annually serve more than 300 
- members or ophthalmologists and oto- 
laryngologists not yet eligible to mem- 
bership. They are designed especially for 
the ophthalmic and otolaryngologic resi- 
dents in hospitals in which systematic in- 
struction is not given. Reading assign- 
ments are made, and are followed by 
written quizzes which are corrected by a 
staff of volunteer workers from the Acad- 
emy m'ernbership. The value that these 
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courses have already proved is very great, 
and it is anticipated that after the, wa’r 
their importance will be far greater. 

In. 1913 the three then extant national 
ophthalmological associations appointed a 
joint committee for the purpose of form- 
ing an examining board for ophthalmolo- 
g 3 ^ Resulting from - their efforts, the 
American Board of Ophthalmology, 
originally called the American Board of 
Ophthalmic Examinations, was formed. 

At the outset nine members, three from 
each of the then functioning national so- 
cieties, formed the Board. Later this num- 
ber was increased to 12, 4 from each so- 
ciety. The organization meeting took place 
in Washington, D.C., on May 8, 1916. 

This Board was the first of many spe- 
cialty boards modelled after it, ' which 
have assumed an increasing importance 
in medical practice in the United States. 
A certificate from the American Board 
of Ophthalmologj'^ is indicative of effi- 
ciency in the medical and surgical care of 
the eye. Most medical schools require the 
certificate as a prerequisite for appoint- 
ment to advanced instructorship. Each 
year an increasing number of men apply 
for these examinations. Over 2,000 oph- 
thalmologists have already been certifi- 
cated. A great stimulus was given by the 
special recognition granted by the Armed' 
Forces to those certificated in ophthal- 
mology. As a method of encouraging 
young men to better things in the practice 
of medicine, these boards have proved of 
inestimable value. 

The examination usually consists in the 
submission of case reports, a written and 
an oral test occupying two days. Back- 
ground, character, and ethics of-the candi- 
date are carefully considered. Such 
boards as these may well serve as models 
for other countries, but they must be im- 
partially administered and entirely de- 
void of politics. 

The foregoing presents- a brief r&ume 
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of our n.'itiotial ophthalmic organizations. 
In any complete discussion of ophthalmo- 
logical societies in the United States men- 
tion should be made of the Pacific Coast 
Oto-Ophthalmological Society, which is 
an active organization in the western 
slates functioning much as the American 
Academy of Ophthalmology and Oto- 
laryngology, and of the specialty section 
of the Southern Medical Association that 
has a wide appeal among the doctors of 


the south. Recently the eye section of the 
American College of Surgeons has be- 
come active and is unique in offering a 
threc-da}' surgical program of consider- 
able variety to its members. 

Perhaps there are too many ophthal- 
mological societies. But few attempt to 
attend them all, and their different char- 
acteristics permit each man to satisfy his 
own scientific appetite. 

d-Zt? South Kingshiginoay. 


TENOTOMY OF THE RECTUS iMUSCLES IN GLAUCOMA* 
Samukl Gaktnkk, M.D., and Ronian' K. LA^rn^:aT, M.D. 

NctV York 


The causes of the initial rise of in- 
traocular pressure in cases of chronic 
simple glaucoma arc not well understood. 
Practically all our information regarding 
this disease and its palholog}' is of the 
terminal stages. In the fully developed 
case of glaucoma there are so many scc- 
ondar}'- changes that we have little help 
regarding the original causes. Most of the 
surger}^ for glaucoma is designed to re- 
duce intraocular pressure by increasing 
the drainage of aqueous, so that most of 
our attention has been directed to this 
phase of the problem. It has been re- 
peatedly demonstrated, however, that the 
peripheral anterior synechiae which im- 
pede the outflow of aqueous develop late 
and are not the initial cause of the in- 
creased tension, so there are undoubtedly 
other factors. While investigating some of 
these, we studied the effects of changing 
the arterial supply to the eye. 

The intraocular pressure depends large- 
ly on the blood flow, as after death 
the tension rapidly falls. Temporary re- 
duction of the arterial supply to the ej'^e 
can be produced by the action of adrena- 
lin^’ ^ on the blood vessels by retrobulbar 

, , * Ophthalmological Service of 

Montenore Hospital, 


and subconjunctival injection. In cases 
of glaucoma, this causes a temporary re- 
duction of intraocular pressure, apparent- 
ly due to arterial constriction. 

We considered various methods for 
more effective curtailment of the arterial 
supply, and one of us (R. K, L.) sug- 
gested tenotomizing the four recti. We 
were unaware that this had been tried 
before.'’’ This operation releases the mus- 
cular pull of the recti and cuts off the 
anterior ciliary arteries that pass through 
the muscles. These vessels pass over the 
insertion of the tendons and penetrate the 
ej’eball about 3 or 4 mm. from the limbus. 
They then anastomose with the long pos- 
terior ciliar}" arteries to form the major 
arterial circle of the iris, which supplies 
the ciliary body and iris. Probably the 
larger portion of this blood supply arises 
from the anterior ciliary vessels. After 
tenotomy of the recti, sufficient blood is 
apparently supplied b}’’ the long posterior 
arteries to the anterior part of the eye 
to prevent harmful effects. At all events, 
we did not observe any changes due to 
ischemia. 

Studies have been made on tlie effect 
of the pull of the extraocular muscles on 
intraocular pressure. Parsons'* commented 
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on the effects of curare, which paralyzes 
the extraocular muscles and lowers ten- 
sion. Schoenberg® tenotomized the eyes of 
rabbits and found that tension was 
lowered for a few days. Levinson® found ' 
that stimulation of the extraocular 
muscles raised intraocular pressure. None 
of these studies were done on glaucoma- 
tous eyes. 

Tenotomy of the four recti produces 
exophthalmos, which is greatest im- 
mediately after operation but which di- 
minishes somewhat in the following few 
weeks. The final amount of exophthal- 
mos in our cases was 4 mm. in one and 
3 mm. in the other case. 

The muscles do not reattach in exactly 
the same relative position they held be- 
fore operation, but do so with some ir- 
regularity, so that the'position of the eye- 
ball is turned, and, as a result there is a 
vertical or lateral tropia of 10 to 20 prism 
diopters. In our cases the eyes were blind, 
so there were no disturbing effects. 

Within a week after tenotomy, motion 
of the eyeball is reestablished as the 
muscles become attached to the eyeball. 
The final range of motion is limited to 
approximately half of the normal. 

The effect of tenotomy on the intra- 
ocular pressure is a substantial drop in 
pressure, which lasts about six weeks and 
is followed by a subsequent rise. This rise 
in pressure is possibly due to the develop- 
ment of new arterial channels, or dilata- 
tion of the old ones. 

We performed two operations of this 
type. Both were in cases of absolute glau- 
coma in eyes that were blind and painful. 
The usual procedure of enucleation was 
offered the patients, but was refused in 
favor of any other procedure which 
would .spare the eye. 

In the first case there was a reduction 
of tension from over 70 mm. Hg 
(Schiotz) to 50 mm. This lasted six 
weeks, and was followed by a gradual 


rise • to 60 mm. ; after three months the 
tension had returned to 70 m'm. 

In the second case, the tension could not 
be taken before operation, as the cornea 
was very irregular owing to extensive 
vesiculation, but every one who saw the 
patient agreed that the eye was stony 
hard. The cornea was gray and clouded 
so that the iris could not be seen through 
it. After operation, the comeal vesicles 
healed and the corneal surface became 
quite smooth. It had numerous opacities, 
but became transparent enough to permit 
a view of tlie iris. Tension could then be 
taken on this cornea, and was found to 
have fallen to 34 mm., at about which 
level it stayed for over six weeks, then 
rose to 40 mm. Hg, where it has sta3'ed 
for the past three months. The patient 
was much relieved by this operation. 

Case 7. R. K., a widow, aged 72 years. 
Diagnosis : Papillary carcinoma of the 
bladder with metastases, hypertension, 
arteriosclerotic heart disease, and bilat- 
eral glaucoma. 

The patient was known to have had 
glaucoma in both eyes for 10 years. Seven 
years ago, at another hospital, iridectomy 
and cataract extraction were performed 
on the right eye. She was unhappy about 
the result of the operations, and refused 
surger)'^ for the left eye, although it had 
been repeatedly urged. The left eye be- 
came blind about a year prior to admis- 
sion. Pain had been recurring in it at 
intervals, but was very severe for three 
weeks before operation. 

In the right eye, there was an opera- 
tive coloboma of the iris superiorly. The 
pupil was drawn up, and there was a deli- 
cate secondary membrane. The fundus 
was seen through a haze. The disc was 
deeply excavated, the vessels dipping in 
at its edge. The arteries were narrowed^ 
and indented the veins they crossed. There 
were no hemorrhages nor exudates. Vi- 
sion with glasses was 5/200. The field of 
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vision was clifiicult lo study as the vision 
and fixation were poor, but it was 
markedly contracted. Tension fluctuated 
between 22 and 34 mm. Hg. 

The left eye was painful and congested. 
The cornea was steamy, with a small ul- 
ceration in the center. The eye was ab- 
solutely blind. Tension was over 70 mm., 
and stayed there despite all medication. 

On June 24, 1943, llic four recti of the 
left eye were lenotomized. There was 
moderate reaction postoperativcly, but 
the pain was relieved soon after opera- 
tion. Tension fell to 50 mm,, and stayed 
at about tliat level for six w'^ccks, then 
gradually rose lo 60 mm., and a month 
later to 70 mm. 

There was an exophthalmos of 3 mm., 
with a slight hypertropia. 

Case 2. L. S., a housewife, aged 51 
years, had had a historj^ of diabetes mel- 
litus for 21 years. Circulatory disturb- 
ances affected her extremities, so that a 
year prior to admission, a left mid-thigh 
amputation was done, and recently the 
right third toe had been removed. 

In 193S, at another hospital, she had 
bilateral cataract extractions after pre- 
liminary iridectomies. This operation was 
followed by bilateral glaucoma that was 
thought to be secondar)^ 

The right eye had an operative colo- 
boma of tlie iris superiorly. The pillars 
of the iris were drawn upward into the 
wound. There was a secondary membrane 
through which only a fundus reflex could 
be seen, but no details. Vision with glasses 
was limited to counting fingers at 3 feet. 
Tension fluctuated between 20 and 30 
mm. Hg, while the eye was under the in- 
fluence of pilocarpine. 

The left eye was painful and very con- 
gested. The cornea was gray and irregu- 
lar, with many vesicles, and so clouded 
that it was opaque. The eye was stony 
hard, and tension could not be reduced by 
medication. 


On November 15, 1943, an operation 
on the left C 3 'c was performed, consisting 
of tenotomy of the four recti. The local 
reaction was moderate, and the patient 
was relieved of pain and ver}’^ grateful for 
the procedure. The corneal blebs flat- 
tened and the cornea became somewhat 
transparent so that the iris w'as visible, 
and a vague fundus reflex was obtained. 
Tension dropped to 34 mm. Hg, at which 
level it stayed for over si.x weeks, then 
graduall}" rose to 40 mm. It has-stayed at 
this level for the past three monllis. 

The left C 3 ’’e is in a slightly divergent 
position, with 4 mm. of exophthalmos, 
.and a limited range of motion in all fields. 
After we had performed these opera- 
tions, it wvas discovered that the same 
procedure had been undertaken by Sapir^ 
in Russia. He had perfonned it in 43 
cases of glaucoma of various types ; acute, 
chronic, and absolute, primary and sec- 
ondary. In all but three the tension fell 
12 to 48 mm.; the maximum lowering 
occurred two to five days after opera- 
tion. After a_ few montlis, tension re- 
turned to the preoperative level. Vision 
improved in some. His patients developed 
exophthalmos and a clianged position of 
tlie globe. Those that load vision had di- 
plopia. To avoid this, he tried cutting the 
central portion of the tendons only, and 
left 1 mm, attached on each side. How- 
ever, this lessened the effect of the opera- 
tion. He also diminished the diplopia as 
well as the exophthalmos by only tenoto- . 
mizing two opposing muscles, such as 
the two laterals or the two verticals, but 
this also diminished the effect on the 
intraocular pressure. Partial effects were 
obtained by tying off the recti, or cauter- 
izing them, thus closing the anterior cili- 
ary arteries. He concluded that this 
operation is effective in obtaining tempo- 
rary relief, and commented on its use- , 
fulness in a case of glaucoma associated 
with ulcerative blepharitis that would 
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have made intraocular operation danger- , 
ous. Our experience in the cases we have 
- presented confirms the findings of Sapir. 

- Summary AND Conclusions 

An interesting approach to the study of 
glaucoma is offered by tenotomizing the 
four rectus muscles and curtailing the 
arterial supply to the eye. This procedure 
is followed by a temporary lowering of 
intraocular pressure. It also produces an 
exophthalmos of 3 to 4 mm. and a changed 
position of the globe. 
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The fall in tension is due partly to the 
release of the pull of the recti on the eye- 
ball and partly to the interruption of the 
anterior ciliary arteries which pass 
through the muscles into the eyeball. 
After about six weeks, there is a return 
of higher pressure, probably due to the 
reestablishment of the circulation. 

This is not offered as a definitive opera- 
tive procedure, but as a method for fur- 
ther study. The operation may be useful 
in the blind eyes of absolute glaucoma, but 
is not advisable for an eye with vision. 
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THE ASSOCIATION BETWEEN RETINOPATHIES AND 
ENCEPHALOPATHIES IN THE COMMON CARDIO- 
VASCULO-RENAL AEFECTIONS* 

Donald J, I^ylij, M.D. 

Cincinnati 2, Ohio 


That a dose relationship must of neces- 
sity exist between the eye and the brain, 
due to their common inception and blood 
supply, cannot be denied. However, the 
many factors that produce changes and 
the reaction to them are somewhat differ- 
ent in the two organs. For instance, the 
greater size of some of the vessels of the 
brain, having no counterpart in the eye, 
may cause them to become involved by 
certain conditions that rarely affect the 
retinal vessels. Investigators who en- 
deavored to ascertain the value of the 
fundus as a diagnostic means of determin- 
ing the condition of the blood vessels of the 
brain, the kidneys, or tlic general system, 
after having compared their ophthalmo- 
scopic observations with the pathologist’s 
findings at the autopsy, report quite differ- 
ent conclusions. However, we must not 
lose sight of the fact that large and small 
vessels and capillaries are affected differ- 
ently, even in the same tissue and in the 
same area. If this is remembered, one can 
state with less chance of error, upon ob- 
serving the fundus of the eye, that the 
brain or the parenchyma of the kidney 
may be involved, at least in part, in a simi- 
lar manner. Those affections which pri- 
marily involve the same caliber of vessels 
in the retina, the brain, and the kidney be- 
have in a remarkably similar manner. 

Arteriosclerosis 

The basis for most of the vascular 
, changes in the eye and brain is a sclerosis 
of the blood vessels. There are many 

* Candidate’s thesis for membership in the 
American Ophthalmological Society accepted 
by the Committee on Theses, June, 1943. 


classifications of sclerosis, but the chief 
and the common types arc : ( 1 ) the 
atherosclerotic changes of the arteries, 
and those conditions resulting from (2) 
hypertension, and (3) arteriolar sclerosis. 

Atherosclerosis is primarily a fibrous 
and hyaline degeneration of the muscular 
media. The intima may be affected 
secondarily by fatty deposits and endo- 
thelial-cell proliferation. This may lead to 
thrombosis and occlusion of the lumen of 
the vessel. In the eye the arteries show 
an increased light reflex, moderate arteri- 
ovenous constriction, and some beading 
or white sheathing of the vessels near the 
disc. This is a verj" common form of 
sclerosis and is one of the senile changes 
that occurs throughout the body, although 
it is not necessarily distributed ei'enl}' as 
to its severity. The moderate form is 
symptomless and is independent of in- 
creased blood pressure (fig. 1). 

Hypertension of the essential or benign 
type without arteriosclerosis is entirely 
possible. It may be symptomless, espe- 
ciall}' as regards vision. It may be due to 
an infection,, a toxin or poison, or to a 
metabolic or endocrine disturbance which 
produces a tonic contraction of the 
vessel walls and which, if eliminated in 
time, may be of no consequence. If how- 
ever, the causative agent is allowed to re- 
main and the increased tension continues, 
an arteriosclerosis may develop which, ow- 
ing to the influence of the increased blood 
pressure, may produce changes in the 
walls of the blood vessels and ultimate^ 
affect the tissues supplied by these vessels. 
In the eye the arterial network then be- . 
comes constricted. The larger arteries are 
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mere straight threads branching at acute 
angles, and the small vessels are invisible 
(fig. 2). Sheathing of the vessels appears. 
Later, exudates and hemorrhages may 
produce an arteriosclerotic retinosis. 

Arteriolar sclerosis, the third type, 
affects retinal arteries of all sizes but 


.velops, with widened light reflexes, 
arteriovenous constriction, and sheathing 
of the vessels. In the arterioles and capil- 
laries the walls are thickened, and the 
lumen may close altogether. Later, hemor- 
rhages and exudates, and finallly a 
papilledema, with edema of the retina. 
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Arteries of the brain and eye. Basal view. 


more especially the smaller arterioles 
whose visibility and tortuosity are in- 
creased (fig. 3). The musculature of the 
larger vessels, the subendothelium, and 
the elastic tissue are affected with con- 
striction of the lumen to the point of 
obliteration. At first, however, in the 
larger vessels, irregular tortuosity de- 


may appear, espetially if a toxemia is 
present. At this stage the arteries are 
narrowed, especially if the condition is 
superimposed upon a benign or essential 
hypertension that has existed for some 
time. Occasionally the toxic manifesta- 
tions of edema appear in-a normal fundus, 
as in acute toxemia of pregnancy and in 
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lead poisoning; If toxic disturbances are 
added to arteriosclerosis and hyper- 
tension, the retinopathies of arterio- 
sclerotic malignant hypertension, renal 
and diabetic affections, are produced. 

Of these conditions, the arteriosclerotic 
(fig. 4) and the diabetic (fig. 5) types 
are usually free from edema, the vessels 
show advanced' arteriosclerotic changes, 
and the hemorrhages are generally small. 
In some cases, however, both in the 
arteriosclerotic (fig. 6) and in the 
hemorrhagic type of diabetes (fig. 7), 
hemorrhages may be relatively large 
and profuse. The exudates are usually 
small, and present a hard appearance, 
with sharp edges. Many observers 
believe that diabetic retinosis is mere- 
ly an arteriosclerotic retinosis occur- 
ring in a diabetic. This is borne out 
by the fact that retinal changes are 
seldom found in the juvenile diabetic 
and are most frequent in the diabetic 
with - arteriosclerosis. There is no 
doubt but that diabetes predisposes to 
^ arteriosclerosis and thrombosis and 
that arteriosclerosis is more common 
in diabetes (fig. 7). Every obseiwer 
who has studied the subject has been im- 
pressed by the fact that a pure isolated 
retinopathy is quite rare. The retinopathy 
is a combination of arteriosclerosis, hy- 
pertension, and toxemia of renal, diabetic, 
or other sources. One may, at best, deter- 
mine the principal, primar}'', or dominant 
factor. 

The retinopathies of malignant hyper- 
tension (fig. 8) with nephrosclerosis and 
glomerulonephritis (fig. 9) are character- 
ized b}^ edema of .the retina and papilla 
(fig. 10) with soft, fluffy exudates and 
hemorrhages, which may be extensive, 
and narrow, attenuated arteries. Charts 1 
and 2 list a series of such cases, together 
with their cardio-vasculo-renal conditions. 

Arteriosclerosis in the brain, as in the 
retina, commonly produces atherosclerosis 


and arteriolosclerosis. Atheromatous vas- 
cular sclerosis occurs frequently in the 
cerebral arteries. It is found almost con- 
stantly in the aged. In patients of ad- 
vanced years difficulty is experienced in 
determining whether the sclerosis is a true 
arteriosclerosis or a senile degeneration. 
However, aging of the vessels is surely 
one of the causes of arteriosclerosis to- 
gether with degenerative changes pro- 



Fig. 11 (Lyle). Thrombosis of left posterior ■ 
cerebral artery and marked arteriosclerosis of ves- 
sels at base of brain. 

duced by toxins, infections, and the like. 
The common findings in cerebral athero- 
sclerosis are hyalinization of the arterial , 
walls, proliferation of the intima, fatty 
degeneration and calcification, narrowing 
or widening of the lumen, endarteritis or 
periarteritis, and splitting or increase of 
elasticity. In the senile the elasticity is 
lost, and connective and glial tissue de- 
velops evenly, or unevenly in the form of 
plaques. 

Figure 11 (A 39—74) shows the base 
of the brain of a man, aged 68 years, who 
was found to have a marked retinal 
arteriosclerosis and a right homonymous 
hemianopia. His blood pressure was 
142/97. The vessels at the base of the 
brain showed marked atheromatous 
changes. A thrombosis of the left pos- 
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CHAirr 1 

AuToi’siiis PKKrOKMr:f> ox hvw’i:ktknsi\'i: casi:s. — Pkimakii.v .sc/.kkotic — Si'.coxnARiLv nkrhrttic 


Crf.tr—v'l/rr 


Presxurr 


llfdtl (Anria) 


Kidnevs 


1. r, C. (31-525) m- Ar!crio<cIcmis, marked. Xot My«>cnrdial fibrod-; and Arteriolar nephro* Alb.d* 
Hctinal rtlcmn. Tapillc. available edema. Coronary arlerio. .<clcro«;i8 advanced, 
dema— sIlKbl. sclero<;K 


2. H. I). (32-12-1) m- Arteriolar ^clcro'^is. Old 5prrt 190/130 Myocardial fibrosis. Artcrio- Artcrio- and artcri- Alb.-f-fd- 
nnd bcmorrhaKc^. Papillc- 5cIerod'» — early aoriiliis. olar nepli ro^c I cro- 

derna. «i«?. 


3. A. II. (32-543) m- Arteriolar fcicrnsis. Retinal | 210/38 Myocardial fibro^b*; Athcro- Arterio-ncphrosclcro- Alb. + -f-f4- 
cxudales numerous. Papib ! also sclerosis. General nrtcrio. sis advanced 


Icdcma marked. 


176/136 sclerosis, 
(earlier) 


4. M. S. (32-569) m- Arteriolar sclerosis, marked. 210/140 Cardiac hypertrophy and Artcrir>-nephrosclcro- 
Rciinal hemorrhages and dil.alation, sis. Subacute plom- 

senrs numerous. No papib 6ruloncphrUis. 

Icdemn. 



5. T. M, (32-129) m- Arteriolar scicrosfs, marked. 
Retinal exudate.?. Papille- 
dema of left eye 



Myocardial hypertrophy. To.xic nephrosis ex- Sugar trace 
I'dema. General nrtcrio- trcmc. jlydroncph- 
sclcrosis. rosis with cj\sl. 


6. W. K. (32-182) m- 


7,J. F. (30-609) m- 


Artcriolar sclerosis, marked. 230/180 Hypertrophy and dilatation. Arteriolar nephro- Alb. +++ 
Many hemorrhages and Ivicma. General nrtcrio- sclerosis. Terminal Sugar trace 

exudates. Papillctlcma. PcIcro5i.»s. acute pyclonephri- 

tis. 


Marked sclerosis. Papillc- Not Myocanlial edema and fdjro- Artcrio-ncphrosclcro- 
dema. obtained .iis. Generalized nrtcrio- si.s. 

sclerosis. 



8. C. B. (31— 113) m- Slight papilledema. 



Jlyocardial fihrosis. General Aricrio- and artcri- Alb.d- + 
arteriosclerosis. olar sclerosis. Ad- Blood urea 

vnnecd. 75. 


'9. M. A. (31-68) f-24 


10. G.McC. (32-466) m- 


11. C. G. (32-323) f-55 


12. G. W. (31-236) f-37 


Arteriolar sclcrosbs, marked. 
Kctinal JicmorrhaKcs and 
exudates — numerous, old 
and recent. 


Arteriolar sclerosis, marked. 
Papilla pale and indistinct. 


No hemorrhages or exuda tcs. 
Discs very white. Papille- 
dema. 


Arteriolar sclerosis, marked. 
Retinal exudates. No hem- 
orrhages. Papillctlcma. 


13. A. C. (31-336) f- 


14. S. J. (32-663) m- 


Arteriolar sclerosis, marked. 
Many hemorrhages and c-x- 
udates. 


Arteriolar .sclerosis, marked. 
Small difTuse hemorrhages. 


220/130 Toxic myocardio.sis. Athero- 
sclerosis of aorta. 


Myocardial fibrosis Athero- 
sclerosis, cqronao'* Gener- 
alized arteriosclerosis. 


Diffuse myocardial degenera- 
tion and fihrosisand hyper- 
trophy. Advanced coro- 
narj' and general arterio- 
sclerosis. 


Toxic myocardosis. Hyper- 
tensive heart. Aneurj’sm 
of aorta. Generalized ar- 
teriosclerosis. 


Generalized arteriosclerosis. 


Arteriolar nephro- Alb.-f-+d-+ 
sclerosis, marked, 
far {idvanccd.^ 

Toxic nephrosis. 


Arteriolar nephro- 
sclerosis. 


Alb. Ncg. 
Sugar Ncg. 




Artcrio- and arteri- 
olar nephrosclero- Alb. trace 
sis. 


Arlcrio-ncphrosclcro- Alb.'f+'P 
sis (early) 



Artcrio- and arteri- 
olar nephrosclero- 
sis. 



Artcrio- and artcri- Alb.-p 
olar ncphrosclcro- 


15. M.S. (34-105) {-63 I Arteriolar sclerosis. 


16. F. O’R. (34-86) m-53| Papilledema (bilateral). 




Gen- 

LlatlZLii al tLiiu^iLieroSlS. 

Coronary' sclerosis. 


Heart block. Advanced myo- 
cardial degeneration and 
dilatation. Aortic arterio- 
sclerosis. 


Myocardial fibrosis. A there- Chronic passive con- Sugar -p 

sclerosis of the aorta. gestion. 



17. W. G. (34-99) -74 


18. T. D. (32-78) jn-48 



Arteriolar sclerosis (marked). 270/140 Myocardial hypertrophy and Chronic passive con- 

fibrosis. Arteriosclerosis. gestion. 


Advanced hemorrhagic and 240/150 Hypertrophy; myocardial. Chronic glomerulo- Alb.-f++ 
exudative retinitis. Papil- Atherosclerosis coronary. nephrosis. Marked 

ledema. arteriolar nephro- 

sclerosis. 


Arteriolar sclerosis. 


190/110 Atherosclerosis of the aorta Chronic passive con- Alb.-F 
and coronary. General gestion. 
vascular sclerosis. 
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CHART! 

Autopsies performed on hypertensive cases. — Primarily sclerotic — Secondarily nephritic 


Meninges 

Vessels 

1 

Convolutions 

Sutures 

Appearance 

\ 

Weight 

Spinal 

Pressure 

Thick at base. 

Markedly sclerotic. Ath- 
eromatous. 

Flat. 

Narrow. 

General arteriosclerosis. 

! ^ Soft and flabby. Ede- 
1 ma. 

1,440 


Dura thick, Pia edem- 
atous. 

Appear normal. 

Flat. 

Narrow, 

1 Pale — edematous. 



Normal. 

Slight congestion. No 
plaques. 

Very flat. 

Hardly 

noticeable. 

Arteriosclerosis, edema 
and congestion. 

1,635 g. 

26 cm. , 

Normal. 

Moderate congestion. 

Permanent vascular 
markings. 

Moderately 

flat. 

Narrow. 

Edema and congestion. 
Marked. Hemorrhage 
! occipital lobe; soften- 
ing. 

1,330 g. 

Nothing 

unusual. 

Pia thick. Chronic lep- 
tomeningitis. 

Engorged. 



Edema. Early internal 
hydrocephalus. 


Increased 
subarach- 
noid fluid 
especially 
at base. 

No head permission 

i 

•• 



Normal. 

Injected. Subarachnoid 
and right frontal hem- 
orrhages. 

Flat. 1 

Narrow. i 

Hemorrhage and edema. 

1,175 


Normal. 

Engorged. 

1 

1 

Edema. 

1,325 

•* 

No head permission 



1,240 


Normal. 

! Atheromatous plaques in 
Circle of Willis. Ves- 
1 sels not engorged. 

Narrowed. 

Widened. 

i 

Encephalitis in frontal 
lobe. Right ventricular 
nucleus soft. 


Increased 
subarach- 
noid fluid. 

No head permission 



1 

1 

No tap. 

No head permission 




34 cm. 

Dura adherent. , Pia 
thick. 

General sclerosis and hy- 
alinization all vessels. 


Thrombosis, 
middle cer- 
ebral artery 1 

Multiple areas of degen- 
eration. Encephalo- 
malacia. 

•• 

.. 

Dura, petechial hemor- 
rhages. Marked sub- 
archnoid fluid. 

Arteriosclerosis, marked. 

Atrophic. 

i 

Cortical atrophy and gen- 
eral arteriosclerosis. 

1,030 

1 

Nothing abnormal. 

Slightly congested. 



Edema. 

1 

1,135 

! 

No tap. 

! 

1 

Pia thick at base. 

Cerebral arteriosclerosis, 
blood subarachnoid. 

Flattened. 
Softening 
at base. 

Narrowed. 

Edema. Encephaloma- 
lacia. Rel. hydroceph- 
alus. 

1,550 


Chronic leptomenin- 
gitis. 

Hemorrhage into pons 
. and medulla. 

Flattening. 

Narrowed. 

Softening and hemor- 
rhage at junction of 
pons and medulla. 

1,335 

No tap. 

Negative. 

Cerebral hemorrhages. 

Flattened. 

Marked. 

Narrowed. 

Softening basal nuclei, 
also hemorrhage. 

.. 


Pia thickened. 

Cerebral arteriosclerosis. 
Atherosclerosis. 

. Flattened. 


Congestion and edema. 
Softening right frontal 
and parietal lobes. 

1,300 

•• 
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AV/ind 

iUcod 

Prexsurt 

Heart (Aorta) 

Kidneys 

Urine 

20. L. E. (33-63) m-S7 

Arlcriolflf sclerosis. 

190/50 

Afyocardial hypertrophy fi- 
brosis and dilatation. 
Aortic atherosclerosis. 

Chronic passive con- 
gestion. 

1 . 

22. C. D. (30-204) m-47 

Rclinnl exudates (numerous), 
J’npilla blurrcfJ. 

210/132 

Interstitial edema of myo- 
cardium. Syphilitic aor- 
titis. 

Arteriolar nephro- 
sclerosis (far ad- 
vanced). 

Alb.-f -f 

U.N. 24 

43 

30 

23. D, IJ. (30-177) f-50 

Rclinnl exudates (numerous). 
Papilla blurred. 

134/78 

Toxic mycoardilis. Moder- 
ate sclerosis. 

Arteriolar nephro- 
sclerosis and to.Tic 
nephrosis. 

Alb. 

K. (30-218) 1-42 

Arteriosclerosis nd va need. 

Rctin.il exudates and hem- 
orrhages. Papilledema. 

150/100 

Chronic sclerotic valvular 
endocarditis. Toxic myo- 
carditis. Markcil coronary 
sclerosis. 

Artcrio- and arcrtio- 
lar nephrosclerosis. 
Far advanceil. 

Alb.-f-"f* 

U.N. 86 to 188 

25. M. T. (29-623) 1-45 

Retinal exudates and hemor* 
rhages. Papilledema. 


Diffuse^ myocardial fibrosis. 

Cardial hypertrophy. Ear- 
ly aortic atherosclerosis. 

Artcrio- and arterio- 
lar nephrosclerosis, 
advanced. 

Alb.-f-f-f-f 

26. L. B. (28-332) (-46 

Papilledema. 

1 

234/128 

Subacute fibrous pericarditis. 

Artcrio- and arteri- 
olar nephrosclero- 
sis. Far advanced. 

Alb.-f -h-f-f. 

27.H. H. (29-555) m-59 

Arteriolar sclerosis. Retinal 

1 hemorrhages. Papilla **ob- , 

' scured.” Conjugate deWa- | 

tion to right. j 

■ 

Myocardial ^ degeneration 
with fibrosis and hyper- 
Irophj’. Atherosclerosis of 
aorta. 

Artcrio- and arteri- 
olar nephrosclero- 
sis, chrom'c. 

* • . 

28. D. F. (30-28) m-6Sj 

Acrtcriolar sclerosis. Papille- 
dema. 

210/96 

Myocarditis (chronic). Peri- 
carditis (chronic). General 
arteriosclerosis. j 

Arteriolar nephro- 
sclerosis (ad- 
vanced). 

Alb.-f 

29. U. K. (29-229) m- 

Arteriolar sclerosis. Retinal 
hemorrhages. Papilledema, 

160/55 : 

1 

1 

1 

Myocardial degeneration. 
Atheromatous aortic 
changes. 

Arteriolar nephro- 
sclerosis. 

Negative 

30. MJ. (29-55) m'-JO 

Arteriolar sclerosis. Many old 
retinal scars. Papilledema 
marked. Conv. dev. 

300/ ISO 1 

Diffuse myca rdinl fibrosis. 
Coronar>' sclerosis. Gen- 
eralized arteriosclerosis. 

Arteriolar nephro- 
sclerosis (ad- 
vanced). 


31. L. G. (29-76) f-39 

Many retinal exudates. Pap- 
illedema. 

300/165 

to 

290/165 

Myocardial degeneration. In- 
1 tcrstitial cardiac edema. 

1 

1 

Artcrio- and arteri- 
olar nephrosclero- 
sis, chronic — 
marked. 


32. H. L. (M.9103) m-S2 

Arteriolar sclerosis. Exu- 
dates — few, small. Papil- 
ledema. 


Fibrosis m>'ocardjtis. Hyper- 
tension and dilatation. 
Sclerosis and dilatation of 
aorta. 

Arteriolar nephro- 
sclerosis, chronic 
and far advanced. 

Alb.-f-f 

33. S. D. (29-104) f-31 

1 Five months pregnancy, Pap- 
1 illedcma. 

1 

1 

98/60 

Edema of myocardium. 

Not remarkable. 

Alb.~ 

34. R. G. (30-26) m-30 

Arteriolar sclerosis. Retinal 
hemorrhages. Malignant 
hypertension. Papilledema. 

204/146 

Fibrinous pericarditis, 

V 

Advanced arteriolar 
nephrosclerosis, 
(jlomcrulo-ncphri- 
tis, chronic. 

Alb.-f -f-f 

35. U. N. (26-310 m- 

1 Arteriolar sclerosis. Papille- 
dema. 

210/120 

Chronic nyocardial hyper- 
trophy nbrous degenera- 
tion. 

Nephrosclerosis, 
chronic vascular 
nephrosis. 

: ' 

36. C. M. (27-177) (-54 

Eyes turn upward. Papille- 
dema. 

None 

recorded. 

Chronic myocarditis, coro- 
nary sclerosis. 

Arterio-nephrosclero- 
sis (^rly). Toxic 
nephrosis 

Alb. -f-f -f-f 

37. M. P. (26-404) f-80 

Retinal hemorrhages. Con- 
jugate deviation to right. 

Not 

recorded. 

Myocardia fibrosis. Chronic 
endocarditis, 

Chronic vascular 
nephrosis. 

Not recorded^ 

38. U. C. (27-140) in-45 

Arteriolar sclerosis. No hem- 
orrhages or exudates. Pap- 
illedema. 

210/130 

No record. 


Negative. 

39. M. L; (27-156) f-60 

Arteriolar sclerosis. Retinal 
edema. Papilledema. Conv. 
dev. to left. 

290/140 

Myocarditis. Myocardial in- 
sufficiency. Atheroma of 
aorta. 

Arteriolar nephro- 
sclerosis (ad- 
vanced). 

wm 

40. A. W. (28-425) f-32 I 

Retinal hemorrhages. Papil- 
ledema. 

172/95 

Congestion. 

Slight arteriosclerosis 
of kidneys. 1 

Alb.-f 

Sugar-f -f -f-f 

41. W. J. (M-25-12) m- | 

Arteriosclerosis. Retinitis. 
Vessels markedly sclerotic. 
Papilledema. 

190/118 

to 

235/150 

Hypertrophy. Aortic thick- 
ening. General arterio- 
sclerosis. 

Chronic vascular 
nephritis. Renal 
edema. 

Alb.-f-f-f 

U.N. 50 













































































































Dura thickness. 


Pia thickened. 


RETINOPATHIES AND ENCEPHALOPATHIES 
CHART Continued 


Convolutions Sutures 



Appearance 

Weight 

Congestion. ^ 

1,360 


Spinal 

Pressure 


No head permission 


Appear normal. 

Moderate congestion. 
Basal atheromatous 
changes. 

Moderately 

flattened. 

Not remarkable. 

Slight atheromatous 
Ganges. 

Flattened. 

No head permission 

No head permission 

Normal. 

Cerebral hemorrhage. 
Cerebral arteriosclero- 
'Sis. 

Flattened. 




■ No head permission 


Subdural and pial hem- Narrowed. Narrowed, 
orrhage. Cerebral arte- 
riosclerosis. 


Hemorrhage^ into brain 
and meninges, mul- 
tiple. 


Marked engorgement. 


Sclerotic thick arterio- 
sclerosis. 


Congestion. 


No head permission 




Softening. R. int. caps 
and r. motor area. Clot 
in r. ventricle. 


Softening — ^hemorrhage. 
Marked pons hemor- 
rhage. 


Greatly 

increased. 




Narrowed. Narrowed. 


Softening; acute jjerivas- 15,509 Cloudy, 

cularinnammation. Gray. 

Edema. 1,200 polys. 



Circle of Willis plaques Flattened, 
and sclerosis. 


No head pennisrion 


Engorgement, 


Congested arteriosdero- Flattened. Narrowed, 
sis degeneration of ves- 
sel walls. 
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CHART 2 

AUTOPSir.S PKUI-ORMKIt OS' llVIT.ItTKS’SIVI-; CASi;s. — PlUMAUII.Y NK fURITIC— SKCONnATtlLV SCLEROTIC 


Case — 

Rrtwa 

Blood 

Pressure 

(drrracc) 

Heart (A or la) 

Kuhteys 

Urine 

1. 1. M. (33-329) (-13 

Retinal detachment. Retinal 
hemorrha^je, rapillwlcm.i. 

235/160 

Myocarditis, hypcrl endon . 
General arteriosclerosis. 

Glomerulonephritis. 

Suf>crimpo5C<l 

pyelonephritis. 

Alb.d-++ 

2. J.W. (32-505) m-2I 

Many /Inmc-sliapcd hemor- 
rhafccS and cxud.itcs. Rnpil- 
Inlcma, 

1 70/1 16 
256/134 

Left ventricular hyf>crtrophy. 
Chronic myocarditis and 
degeneration. 

Glomerulonephritis 
(chronic) 3d stage 
tvilh artcrionephro- 
sclcrosis. 

Alb.-h-f+ 

3. A. D. (32-268) (-38 

Xumcrotis hemorrhages. Pap- 
illedema. 

250/170 

Advanced myocardosis. Aor- 
ta dilated. Atherosclerosis. 

G/omcruIoncphrit(s 
(chronic). Arteriolar 
nephrosclerosis. 

Ali,,+++ 
Utea 40 

4. r. T. (31-295) I- 

Arteriolar sclerosis, moder- 
ate. No cxutlatcs or hemor- 
rhages. PapillcdcnM. 

150/100 

Toxic ^ myocardosis. Early 
aortic atherosclerosis. 

Glomerulonephritis 
(acute and sub- 
acute). Toxic 
nephrosis. 

Alb.-f- -f'd'd* 

5.L. S. (31-303) r- 

Arteriosclerosis, marked. 

Papillcticma, moderate. 

158/90 

Toxic myocardosis. Early 
athcro^jclcrosis. General ar- 
teriosclerosis, early. 

Pyelonephritis (chronic 
extensive) with hy- 
dronephrosis. 

: Alb.++++ 

6.K. M. (30-^29) m-36 

Arteriosclerosis. Reltnalhcm- 
orrhages and exudates, 
papilledema — marked. 

204/M2 

Diffuse myocarditis. Athero- 
sclerosis of aorta. General 
arteriosclerosis, marked. 

Glomerulonephritis 
(chronic). Arteriolar 
nephrosclerosis far 
advanced. 

AIb-+-F+ 

^.E.P.(30-*422) m-26 

Arteriolar sclerosis, marked. 
Retinal exudates. Discs 
obscured by c.tudatcs, , 

122/76 

Fine myocardial fibrosis. 
hlarkc<l arteriosclerosis of 
aorta. General arterioscle- 
rosis. 

Acute pyclo-ncphro- 
sclcrosis. Arteriolar 
ncphrosclcrosiswith 
glomerulosclerosis. 

Alb.-k-f-f 

8.T, A, (32^599) m-4S 

- — ■ ■■ Y — “i 

Most vessels buried or de- 
stroyed. Many new and old 
hemorrhages. Papilledema. 

240/160 

H>l)crtcnsion. Fine diffuse 
myocarditis. Atherosclero- 
sis, aorta and coronar>'. 

Glomerulonephritis | 
(chronic). Arteri- 
olar sclerosis. l;ar 
ndvanccci nrtcrio- 
ncphrosclcrosis. 

Alb.-f- 

9.J. H. (30-167) m-61 

Papilledema marked. 

258/120 

Myocardial hypertrophy. 

j 

Glomcruloncphri tis 
(chronic) with su- 
perimposed acute 
pyelitis. Arteriolar 
nephritis. 

Alb.++++ 

10. B. S, (30-236) f“29 

Retinal exudates and hemor- 
rhages — numerous. Papil- 
ledema. 

250/J60 

1 

Chronic focal pericarditis. 
Ilypcrtrophy left ventricle. 

I Glomerulonephritis 

I (chronic) arteriolar 

1 nephrosclerosis. 

Alb.-f-d* 4* 

U.N. 150 

188 

11. A. N. (28-358) (-21 

Retinal exudates and hemor- 
rhages. Papilledema. 

■ 

Pericarditis. 

Pyelonephritis 
(chronic) Arteriolar 
nephrosclerosis. 

Alb.-}-f+ 
U.N. 292 

12. E. W. (29-133) f-59 

Retinal detachment. Retinal 
‘‘scars.** Papilledema. 

i 134/56 

1 

Hypertension. Myocardial 
fibrosis and dilatation. 

Focal ncphrosclerotic. 

Alb.-f-f-F 

13. B. V. (28-517) f-^3 

Xo hemorrhages or exudates. 
Papilledema — marked. 


Endocarditis. 

Glomerulonephritis 
(subacute) far ad- 
vanced. 

Alb.+-f 

U.N. 255 

14. G. A. (30-70) m-59 

No hemorrhages. Papille- 
dema. 

148/80 

Toxic myocarditis. Athero- 
sclerosis of aorta. 

Polycj’Stic (advanced). 
Interstitial nephri- 
tis, chronic. 

No work ' 

15. W. H. (29-16) m-39 

Retinal e.xudates and hemor- 
rhages, numerous. Papille- 
dema. 

210/130 

Hypertrophy of left ven- 
tricle. Edema of the heart. 

Glomerulonephritis, 
chronic and acute 
Q'stic degeneration. ' 

Alb.-|--f““F 

16. E. B. (27-338) (-21 

Papilledema slight. Arteri- 
olar sclerosis. Retinal 
edema. 

175/100 

Myocardium and arteries 
show thickening. Fibrous 
and degenerative hyper- 
trophy. Toxic myocarditis. 

Vascular nephritis, 
chronic, far ad- 
vanced 

A1b.++++ 

17. W.F. (30-282) m-34 

Retinal exudates and hemor- 
rhages. 

210/120 

Toxic myocarditis. 

Glomerulonephritis, , 
advanced. Arteri- 
olar nephrosclerosis. 
Pyelonephritis. 

Alb.+++ 

18. E. B. (36-33) f- 

Retinal hemorrhage and exu- 
dates. Retinal edema. Pap- 
illedema. 

245/145 
Post- 
operative 
160/ to 
190 

Atherosclerosis of aorta. 

Artcrio-nephrosclero- 

sis. 

AIb.4-++ 
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■ • CHART 2 ■■■ ■ 

Autopsies performed on hypertensive cases.— Primarily nephritic — Secondarily sclerotic 


f 

Meninges 

Vessels 

Convolutions 

Sutures 

A ppearance 

! 

1 Weight 

\ \ 

Spinal 

Pressure 

No head permission 


1 


24 mm. 

^Normal. 

Moderately congested. 

Flattened. 

Narrowed. 

' ' 

1,700 g. 

Slight 

increase. 

Dura tense. 

Appear congested. 

Flattened, 

Narrowed. 

jEdema and general paF 
lor. Anemia. 

1 

1,210 

No increase. 

Dura taut. 

Moderately congested. 

Flattened. 

1 

1 

Edema. 

• • 

No tap. 

No head permission 




No tap. 

No head permission 

i 




No tap. 

Dura normal. Pia 
cloudy at base. 

■■■ 




l,295g. 

Not given. 

No increase 
in fluid. 

Normal, 

Moderate arteriosclerosis, j 

Flattened. 

Narrowed. 


1,180 

32 cm. 

Normal. 

Nothing abnormal. j 

Flattened. 

Narrowed. 

Edema — wet. 

1,215 

No tap. 

Not complete 


Edema. 


No tap. 

No head permission 



-• 

No tap. 

Normal. 

Venous engorgement. 

Not remark- 
able. 







Flattened. 

•* 

Edema. i 


Increased 

greatly. 

Congestion and thick 
pia. 

Generally thick and 
plaques. 

Flattened. 


Edema, congestion. j 

1,215 g. 

•• 

No head permission 


Uremia, 

•• 

13 cm. 

No head permission 




30 cm. 

Normal. 

Slight congestion. 


Narrowed 

Edema, congestion. 

1,275 g. 

Very” high. 

Normal. 




No edema. Very” pale. 

1,140 

j 
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Fig. 12 (Lyle). Atheromatous changes best seen in 
the basilar artery. 


brain. They have an analog)^ 
in the senile spaces found in 
the retina of the eye. Because 
of tlic shrinkage of the brain 
tissue, the ventricles become en- 
larged so that a compensator)' 
h 3 'drocei)halus develops as is 
demonstrated in the brain sec- 
tion, figure 13 (N 28 — 195). 
This man, aged 85 years, had a 
marked cortical atrophy. 

Arteriolosclerosis in the brain 
is found in tlie arterioles and 


terior cerebra/ arterj' had produced a 
softening of the temporal and occipital 
lobes, with implication of the left visual 
cortex and optic radiations. 

Figure 12 (N 36 — 71) shows the 
brain of a man, aged 80 years, with 
marked atheromatous changes best seen in 
the basilar arler}'. The pons shows an 
area of softening from a thrombosis of a 
small pontine vessel from tlie basilar 
arter}'. 

In the aged and the arteriosclerotic, as 
the nourishment to the brain is reduced, 
shrinking of the tissues occurs. The con- 
volutions are rounded and separated by 
widened fissures tlirough which sclerotic 
vessels pass. Lacunae, or spaces, usually 
miliary in size, form in the tissue of the 



Fig. 13 (Lyle). Senile sclerotic brain with com- 
pensatory hydrocephalus. 


capillaries, most frequently in the cortex, 
nuclei, and medulla. Hyalinization of the 
walls is produced in the intima and the 
media. The adventitia may be affected later. 

Other arteriosclerotic conditions, both 
in the brain and in the retina, such as 
capillary fibrosis, endarteritis, and calcifi- 
cation, are relatively rare and will mcrel}' 
be mentioned here. 

Hypertensive encephalopathy and 

RETINOPATHY 

Hypertensive encephalopathy with ret- 
inopatliy is an acute or subacute, prob- 
ably toxic, circulatory disturbance of the ’ * 
brain and retina which occurs usually 
with high blood pressure. Hypertensive 
states in the acute form may occur with- 
out the presence of arteriosclerosis. 
Examples of this are found in the tox- 
emia of pregnancy and in lead poison- 
ing. However, the more common 
subacute types usually have an ad- 
vanced arteriosclerotic background, 
more marked in the primary sclerotic 
and less marked in the primar}'- glom- 
erulonephritic types of hypertension. 

The inciting factors of malignant 
and nephritic hypertensive states are 
not dearly understood. Constriction 
of the arterioles and capillaries and 
proliferation in their walls may play 
a part. Pathologic changes are not . 
constant. The commonest cerebral 
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and retinal symptoms are due to the 
edema,, which in the brain produces 
an increased intracranial pressure. 
The production of this. edema is due 
to the vascular and circulatory 
changes, to which are added the toxic 
factors of remote and local disturbed 
metabolism. 

In the brain and the retina edema 
and hemorrhages are present. The 
papilledema may be so marked as to 
present the appearance of a choked 
disc .(fig. 14). If the vascular sys- 
tem is chiefly involved, arterioscler- 
' otic retinosis, or at least a marked 



Fig. 14 (Lyle). Marked papilledema in 
malignant hypertension. 



Fig. 15 (Lyle). Marked retinal and papil- 
ledema in glomerulonephritis. 



Fig. 16 (Lyle). Basal view of brain of case of 
malignant hypertension. 

namely, the cranial contents,, the heart 
and kidneys, to which were added the 
blood pressure and the urinary and spinal-" 
fluid findings. - - 

In both the primary arteriosclerotic and 
glomerulonephritic types, the heart was 
found to show degenerative or inflam- 
mator changes. The kidneys were found 
to be the seat of vascular nephrosclerosis 
or glomerulonephritic degeneration or 
both, one more pronounced, depending 
upon the type. In most cases there was 
an increased intracranial pressure which 
was, in some cases, determined before - 
death by spinal-fluid pressure. The brain 
was, with very few exceptions, edema- 
tous — the so-called "wet brain.” The con- 


retinal arteriosclerosis, is present. 
If glomerulonephritis is prominent, 
the fundus has the appearance of 
a renal retinosis (fig. 15). How- 
ever, as is definitely shown by a 
study of the accompanying charts, 
both conditions are usually present, 
one generally preceding and dom- 
inating the other. Charts 1 and 2 
comprise a series of autopsies of 
iD^ertensive cases that exhibited 
marked retinal changes which were 
studied and recorded clinically. The 
chief areas of interest were charted ; 



Fig. 17 (Lyle). Section of same brain showing edema 
and hemorrhage into ventricle. 
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volutions were flattened against the un- 
yielding skull wall, and the fissures were 
narrowed or even obliterated because of 
the increased edema. Hemorrhages were 
freciucnt in the brain tissues, in the cerc- 
l)rospinal fluid spaces, and in the retina. 

Figures 16 and 17 (A 40-135), show 
the base of the brain of a woman, aged 32 
years, who had suftered from malignant 



Fig. 18 (Lyle). Cerebral hemorrhages and 
edema in malignant hypertension. 

hypertension. The ophthalmoscopic ex- 
amination revealed retinal arteriosclerosis 
with papilledema and retinal edema. The 
illness terminated in a fatal hemorrhage 
during which the head and eyes were 
turned to the left in a conjugate devia- 
tion, the lesion probably implicating the 
internal capsule on the left side. The pu- 
' pils were dilated and fixed. The brain 
showed marked edema throughout, with 
flattened convolutions and narrowed As- 
sures. There was some congestion of the 
smaller vessels, with arteriosclerosis of 
the larger ones. 

Figure 18 (C 41-6) shows the brain 


of a boy, aged 13 year.s, with malignant 
hypertension. 'J'hc massive cerebral hem- 
orrhages are visible, one having ruptured 
into a lateral ventricle. There was a 
marked cerebral congestion and edema. 
Petechial hemorrhages were seen 
throughout the brain. The convolutions 
were flattened, and the sutures narrowed. 
There were a retinal edema and a papil- 
ledema with retinal hemorrhages. 

SkQUKOAI-: of AKTICrUOSCMCKOSIS 

Hemorrhage. One of the most frequent 
sequelae, manifestations, or complications 
of cardio-vasculo-rcnal affections of the 
retina and brain is hemorrhage. It snay 
be petechial in size, as arc those seerr in 
the splinter or thornlike hemorrhages of 
endocarditis, in which the slight ex- 
travasation may be due to an impaired 
circulation, diseased vessel walls, or mul- 
tiple emboli. Diabetic hemorrhages (fig. 
5) are usually small and round, occurring 
in the deeper layers of the retina. Arteri- 
osclerotic hemorrhages may present a 
similar appearance, or they may occur 
in the nerve-fiber la 3 Tr as flame- or 
comet-shaped hemorrhages (fig. 10). 
Subh 3 '^aloid or vitreous hemorrhages ma 3 " 
assume diflerent shapes and ma 3 '^ be of 
large size. 

When the arter 3 ^ is obstructed, as a 
rule an ischemia is produced in the tissue 
it nourishes, although a hemorrhage ma 3 ' 
occur from an artery behind an embolus 
and break through into the surrounding 
tissues. Venous obstruction, on the other 
hand, with or without thrombosis, ma 3 '^ 
result in rupture of the wall with marked 
hemorrhage. 

Cerebral hemorrhages are usuall 3 ’’ 
arterial, and, depending upon their loca- 
tion and on the amount of bleeding, vari- 
ous S3'’mptoms occur. Cerebral hemor- 
rhages generally arise from an arterio- 
sclerotic vessel, a ruptured aneurysm, or 
an infected vessel behind an embolus. 
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Fig. 19 (Lyle). Hemorrhage in internal capsule produc- 
ing conjugate deviation of eyes. 


There are certain types of hemor- 
rhagic encephalitides which will 
not be discussed here. The hemor- 
rhages may involve the tissues of 
the brain, or may occupy the dural 
and arachnoidal spaces or the ven- 
tricles of the brain. The)'^ may be 
massive enough to produce in- 
creased intracranial pressure with 
papilledema (see charts 1 and 2). 

Hemorrhage in the posterior 
frontal area, knee of the internal 
capsule, and peduncle may produce 
a conjugate deviation of the eyes. 
Hemorrhages in or about the brain 
stent ni'ay cause paralysis of one or 
of several of the external or inter- 
nal eye muscles. Hemorrhages in the pos- 
terior temporal, lower parietal, or oc- 
cipital lobes may produce visual-field 
changes which will be discussed further 
on. 

Unlike the thrombus, which occurs 
when the blood pressure is lowered, and 
the embolus, which produces infarcts 
from cardiac or pulmonary infections, 

. hemorrhage occurs with a rise in the 
blood pressure. It has a better prognosis 
than thrombus and embolus, as hemor- 
rhages have a tendency to absorb, and, if 
no damage from their force or bulk has 
been done, symptoms may improve. Occa- 
sionally, the hemorrhages organize and 
behave as does a tumor. 

Figure 19 (N 28-153) pictures a brain 
section of a woman, aged 50 years, who 
had cardiac hypertrophy and chronic 
vascular nephrosclerosis. The fundi 
showed advanced arteriosclerotic retinitis. 
A hemorrhage implicated the internal 
capsule, and produced a conjugate devia- 
tion of the eyes. 

^ Figure 20 (A 38-84) shows a brain sec- 
tion with a blood clot in the left hemi- 
sphere involving the thalamus, knee, and 
posterior limb of the internal capsule. The 
basal and other arteries show numerous 


atheromatous plaques. Examination of 
the patient revealed conjugate deviation 
of the head and e3'^es to the right. The 
right pupil was dilated, and both pupils 
reacted to light. A right facial weakness 
was present. The aberrant pyramidal 
fibers to the ’ oculog}^ric and cephalog}’ric 
nuclei were involved within the knee of 
the internal capsule. 

Thrombosis of the arteries of the brain 
and eye is relatively frequent. Thrombo- 
sis of the veins of the retina is about as 
frequent as is that of the arteries, but the 
veins, excepting the venous sinuses of the 
brain, are less likely to thrombose than 
are the arteries. Thrombosis increases" 
with the age of the patient and the amount 
of arteriosclerosis present. It is the result 



Fig. 20. (Lyle). Thalamic hemorrhage with con- 
jugate deviation of eyes. 
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Fig, 21 (Lyle). Thrombosis of inferior 
temporal artery of left eye. 






Fig. 2IA (Lyle). Field defect from thrombosis 
of retinal artery. 


Fig. 22 (Lyle). Another ease of thrombosis 
of inferior temporal artery of left eye. 
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Fig. 25 (Lyle). Thrombosis of left posterior 
cerebral artery. 


%L 


Fig. 23 (Lyle). Thrombosis of central 
retinal vein and the same fundus three 
months later. 
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Fig. 24 (Lyle) . A, Fibfotic or calcified 
vessel. B, Vascularization around a block- 
age at an arteriovenous crossing. 




Fig. 26 (Lyle). Thrombosis of left posterior 
cerebral artery. 
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of diseased vessel walls, with a reduction 
of -the lumen and a thickening of the 
intima. In addition, there are usually an 
increase in the coagulability of the bloody 
and a slowing of the circulation. An 
embolus may slow the circulation, per- 
mitting the formation of a thrombus, or 
it may form after the reduction of the 
blood pressure following a hemorrhage. 
Even a slight rest that permits the reduc- 
tion of blood pressure may be sufficient 
to cause the formation of a thrombus. 

In the retina, a closing of the arterial 
lumen with a thrombus results in an 
ischemia, swelling and degeneration of 
that part nourished by the vessel, and 
the production of a loss in the visual field 
; corresponding with this area. 

Figure 21 shows a thrombus of the 
inferior temporal artery, with retinal de- 
generation and loss of vision (fig. 21 A) 
in the area affected. Figure 22 is another 
' case of thrombosis of a retinal artery. 

Thrombosis of retinal veins occurs 
chiefly in the proximity of arterial cross- 
ings. From the arteries they derive a com- 
mon vessel wall with all its tendencies to 
disease. Thrombosis of veins is evidenced 
) by hemorrhages in the retina, usually at 
a point of constriction. These hemor- 
rhages have a tendency to become ab- 
sorbed, with restoration of some vision at 
least. 

Figure 23 shows a thrombosis of the 
retinal vein, and the same case about 
three months later. Much of the vision 
has been restored. The absorption of the 
' hemorrhage and the return of vision may 
be aided by a collateral or repaired cir- 
culation, which is occasionally seen even 
before the hemorrhage occurs. 

Figure 24 shows the formation of new 
vessels behind an arteriovenous crossing 
where the vein is becoming compressed. 

: Thrombosis of cerebral arteries is 

I found relatively frequently in arterio- 
: sclerotic patients who have superimposed 
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toxemias and infections. It forms in those 
individuals exhibiting a lowering of- the 
blood pressure, whereas hemorrhages 
are frequently the result of increased 
blood pressure. 

Thrombosis of the ophthalmic or. the 
central artery of the retina may lead to 
sudden blindness. After a week or two of 
recurrent dimness of vision the patient 
may awake one morning and find himself 
blind, not infrequently in both eyes. I 
recall seeing a patient who developed 
complete blindness during sleep. He was 
a man, aged 65 years, with -generalized 
arteriosclerosis and a low blood pressure. 
His fundi were pale. Some blood in brok- 
en columns was still passing through the 
retinal vessels, slowing to a stop, and 
then moving on. The vessels were mark- 
edly sclerotic. There were no retinal 
hemorrhages nor exudates. 

Thromboses of the middle cerebral ar- 
tery may show homonymous visual-field 
changes, and, if they are on the left side 
in right-handed persons, they may pro- 
duce various types of aphasia or apraxia. - 
Thrombosis of the posterior cerebral ar- 
tery involves the optic radiations and 
visual cortex producing homonymous 
field changes. 

Figure 25 (A 34-82) is an illustration 
of the brain of a man, aged 73 years, with 
a blood pressure of 140/95, who had de- 
veloped a thrombosis of the left posterior 
cerebral artery which supplies the pos- 
terior optic radiations and visual cortex. 

A right homonymous hemianopia was 
present. At postmortem examination a 
marked cerebral arteriosclerosis with nar- 
rowed convolutions, widened fissures, and 
compensatory hydrocephalus were found. 
There was a softening of the basal tem- 
poral and basal and medial occipital lobes. 

Figure 26 (N 34-629) shows a section 
through the brain with a similar involve- 
ment of the left posterior cerebral artery 
in a woman, aged 62 years. On post- 
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mortem. examination, almost complete cle- splinterlike or thornlike hemorrhages are 
struction of the visual cortex and optic seen in the retina. Some observers believe 

radiations was found. This case showed these arc due to minute emboli in the 

marked atheromatous changes in the basal arterioles and terminal vessels, 
vessels. Figure 28 represents the retina of an 

advanced case of endocarditis with 
Embolism. Emboli are occasionally marked cyanosis, which is also visible in 

found in the retinal arteries, most fre- the fundi. In one central field these small, 

quently in the central artery within the thornlike hemorrhages are seen. A cen- 
papilla, where constriction and bifurca- tral scotoma was present in this eye. Vi- 

tion of the vessels occur. The embolus, sion in the other eye was normal. ' 

. „ Cerebral emboli produce infarcts re- 



Fig. 28 (Lyle). Endocarditis with thorn- 
like hemorrliagcs in right retina. 

by cutting off the blood supply to the ret- 
ina, resulting in an ischemia, edema, and 
degeneration of the anterior layers of the 
retina, immediately produces blindness. 
Some vision may be retained if nourish- 
ment is provided by the cilioretinal ves- 
sels. 

Figure 27 shows the retina of a young 
man who was suffering from an endo- 
carditis and who suddenly became blind 
while at work. Shortly after the picture 
was taken the temperature rose to 105°F. 
The patient died several days later, death 
being due to the complications of septic 
emboli. 

Occasionally, in endocarditis, rhinute 


suiting in symptoms depending upon the 
location. Figure 29 (N 33-158) shows’ 
emboli in the brain of a man, aged 30 
years. Examination revealed an embolus 
of the left middle cerebral artery which 
produced a softening of part of the fron- 
tal, temporal, and parietal lobes, lenticu- 
lar nucleus, and internal capsule. This 
involved many areas of interest to* the 
ophthalmologist; the eye motor center in 
the posterior part of the middle frontal 
convolution, and the knee of the internal 
capsule through which the aberrant fibers 
pass to the eye motor nuclei. Involve- 
ment of these areas had resulted in the 
conjugate deviation of the eyes to the 
right. The higher psychic visual centers 
— the angular and supramarginal gj^ri-^ 
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were involved, as well as part of 
the optic radiations. This may have 
produced aphasias and apraxias of 
various types and homonymous vis- 
ual-field changes. 

An embolus in the posterior cere- 
bral artery interrupting the optic 
radiations is seen in figure 30 (N 
30-184). A man, aged 42 years, with 
cardiac hypertrophy, chronic myo- 
carditis and endocarditis, and syph- 
ilitic aortitis had an embolus lodge 
in his left posterior cerebral artery 
which produced an infarct in the 
white matter of the temporal and 
occipital lobes affecting the optic 
radiations, resulting in a homonymous 
hemianopia. 

Aneurysms are found infrequently in 
the retina, but are relatively common in 
the brain. Retinal aneurysms are usually 
of the miliar}'^ or dissecting type, and 
usually occur in the smaller vessels, where 
there is a constriction, such as a vessel 
crossing. Retinal veins also show aneurys- 
mal dilatations at vessel crossings in cer- 
tain types of arteriosclerosis. Figure 27 
B, shows a rupture of a vein at the disc 
margin. Prior to the rupture the vein was 
dilated as a result apparently of a block- 
age produced by a small cystlike object in 
the nerve head which is visible in the il- 
lustration. 

Aneurysms in tlie carotid artery fre- 
quently implicate the optic nerve, 
chiasm, or tracts. Figure 31 is a 
retinal photograph of a bilateral 
optic atrophy in a woman in whom 
an aneurysm was found between 
the optic nerv^es at the chiasm, 
arising from the left internal caro- 
tid arter}’ and extending up the left 
ophthalmic arterj’. The visual fields 
revealed a bitemporal hemianopia 
(fig. 31 A). 

Figure 32 (N 34-628) shows an 



Fig. 30 (Lyle). Embolus in posterior cerebral artery 
implicating optic radiations. 


aneurysm of the left internal carotid ar- 
tery, with rupture into the subarachnoid 
space, displacing the left optic nerve. An 




Fig. 31 (Lyle). Optic atrophy from 
aneurj'sm of internal carotid and oph- 
tlialmic arteries. 

optic atrophy of the left eye had been 
present for years. 

Figure 33 (N 34-422) is an illustration 
of an aneurysm of the basilar and the 
right vertebral arteries. Marked cerebral 



Fig. 31.'\ (Lyle). Bitemporal hemianopia from 
aneurysm of carotid arterv. 
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Fig. 32 . (Lyle). Aneurysm of left internal 
carotid artery. 


arteriosclerosis with atherosclerosis 
was found. The patient was a man, 
aged 82 years, who had paralysis of 
several cranial nerves, and had been 
blind for 3'ears owing to advanced 
arteriosclerotic retinitis. 

Vascular lesions producing visual- 
field defects. Arteriosclerosis or hy- 
pertension in itself very infrequently 
produces a visual-field defect. How- 
ever, when these lesions are combined 
with or augmented by toxic or meta- 
bolic affections so as to produce more 


serious disturbance to the nourishment 
of the tissues, conditions arise which 
affect the visual fields. 

In the retina hemorrhages, throm- 
boses, and emboli impair vision, depend- 
ing upon the nature, location, and extent 
of the vascular lesion. The visual-field 
defect corresponds to the area of the 
retina involved. 

The optic nerve is seldom involved in- 
vascular lesions, except secondarily, 
owing to a deficient blood supply. Chias- 
matic arachnoiditis, meningovascular 
syphilis, and advanced arteriosclerosis 
may impair the nourishment to the optic 



Fig. 34 (Lyle). Anatomic demonstration of 
chiasmal area. 

nerve. Pressure from turnors sucli as 
aneurysms (fig. 31) and pituitary 
neoplasms, is not infrequently the 
cause of field defects from optic-nerve 
implication. 

Marked arteriosclerosis of the base 
of the brain, by affecting the intra- 
cranial portion of the optic nerves, 
chiasm, or tracts, produces field 
changes. Figure 34 (N 39-38) dem- 
onstrates the relationship between the 
internal carotid artery and tlie chias- 
mal area. From this it is not difficult 
to visualize binasal, altitudinal, or 
bizarre field changes. 
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Figure 35 represents the retina of- an 
advanced arteriosclerotic. The illustra- 
tions show a cavernous atrophy of the 
disc — so-called “pseudoglaucoma.” The 
visual fields indicate binasal hemianopia. 

Figure 36 shows an altitudinal and 
nasal defect produced by the pressure of 
sclerotic arteries on different parts of the 
optic nerve, chiasm, or tract. The fundus 
reveals some pallor of the papilla, 
with the senile t3'pe of arterio- 
sclerosis. X-ray study showed some 


defects. This may be in tract, radiation, 
or cortex. Wernicke’s phenomenon is un- 
certain and difficult to obtain. 

As the radiations fan out from the 
lateral geniculate body through the pos- 
terior temporal and occipital lobes and 
lower border of the parietal lobe to the 
visual cortex, visual-field defects may 
vary greatly in size and shape. In these 



Fig. 35 (Lyle). Cavernous atrophy of 
optic discs or pseudoglaucoma. 


Fig. 35A (Lyle). Binasal field defects with cavernous 
atrophy of discs. 





Fig. 36 (Lyle). Optic atrophy from 
carotid sclerosis. 

shadow of the knee of the carotid 
arteries. Fig 

The optic tract is rarely implicat- 
ed in vascular lesions, except as the result 
of blood clots and aneurysms. Near the 
chiasm bitemporal defects may appear in 
the visual fields. More frequently there 
are homonj’mous sector or quadrant de- 
fects, incongruous in relationship one to 
the otlier, with sloping edges. In tract 
lesions the central vision (macular bun- 
dle) is more frequently involved than is 
the case when the optic radiations and 
cortex are affected. However, visual fields 
in themselves do not definitely establish 
the site of lesions in homonymous field 



36A (Lyle). Altitudinal and temporal defect from 
cerebral arteriosclerosis. 

cases the field defects are usually congru- 
ous throughout their development or re- 
cession. The central fixating area is gen- 
erally spared, probably because of a dual 
blood suppty, although some believe that 
the macular representation is quite exten- 
sive in the visual cortex. In the brain 
substance, as in the retina, the vascular 
lesions that produce the visual-field 
changes are usually' hemorrhage, throm- 
bus, and embolism. 

A woman, aged 58 years, has, as is 
shown in the illustration (fig. 37), a ret- 
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inal arteriosclerosis. Her blood. pressure 
is within nornial limits. Her visual fields 
show a homonymous lower-quadrant de- 
fect which apparently is due to a soften- 
ing, the result of a thrombosis of Uic up- 
per optic radiations or visual cortex on 
tlie left side. As some sensory aphasia is 
present with visual and auditory disturb- 
ances, the lesion is fairly well localized in 
the region of the angular g)'rus and ad- 


news in the press. It was not uncommon 
for him to collapse and to be carried out 
with a hemorrhage from which he would 
recuperate and return to the battle. Oc- 
casionally he would not run for mayor 
and would rest. At these times, his blood 
pressure would become much lower with 
the tendency to thrombosis. When first 
seen, the blood pressure was normal, the 
visual fields showed a homonymous 




Fig. 38 A (Lyle). Homonymous hemianopia from 
cerebral arteriosclerosis. 


jacent superior posterior temporal con- 
volution. 

Figure 38 shows a more marked vascu- 
lar condition in which the symptoms from 
hemorrhage when the blood pressure is 
raised, and from thrombosis when tlie 
pressure is lowered, are seen. This case 
was an interesting one. The patient was 
the mayor of a neighboring town and 
was a great reformer. Because of his 
daily court sessions, his physicians could 
follow his case as he made front-page 


hemianopia (fig. 38A). The fundi showed 
a marked arteriosclerosis. Later tlie blood 
pressure increased and the fundus of the 
left eye became edematous with tlie ap- 
pearance of hemorrhages. Finally, after 
several more episodes, the headlines in tlie 

press read, ‘‘Ma 3 ^or — — stricken by 

brain hemorrhage, collapses in court.” He 
did not survive this attack. 

904 Carew Tower, 


A MODIFICATION OF THE CORNEAL SECTION IN THE 
• OPERATION FOR CATARACT^*' 

An ab externo approach 

John H. Bailev, M.D. 

Brooklyn 13, Nciu York 


The ideal section, be it corneal or 
scleral, for the removal of cataract is one 
in which the superficial and deep margins 
of the operative wound are parallel and 
coextensive. This obviously can be 
achieved only when the completed incision 
is perpendicular to the plane of the globe. 
As usually performed with the cataract 
knife or keratome, the section is, of neces- 
sity, beveled, since the instrument enters 
and leaves the anterior chamber at an 
acute angle. As a result of tliis beveling 
or shelving, the inner lip of the wound, 
and hence the entrance into the anterior 
chamber is somewhat shorter than the 
external incision. A successful cataract 
extraction depends, in no small measure, 
upon a correct corneal section. A poorly 
executed section not only impedes the 
operation but ma)’’ even eventuate in dis- 
aster. It is very important that the exit 
for the passage of the cataract be adequate 
for its easy transit. 

The author has devised a simple tech- 
nique that meets the stated requirements 
of the ideal section. This technique is not 
mentioned in any of the available text- 
books, nor has a rather hasty survey of 
the literature revealed any allusion to it. 

The writer proceeds as follows: 

The operative field is prepared in any 
of the accepted ways, preference being 
given to carefully dabbing the lid margins 
with tincture of iodine. The orbicularis 
oculi is paralyzed by injecting 2-percent 
solution of novocaine in the facial nerve 
m front of, the tragus. Surface anesthesia 
is accomplished with the use of cocaine. 

* Read before the New York Society for 
Clinical Ophthalmology on January 3, 1944. 


Retrobulbar anesthesia, a solution of 
novocaine and adrenalin, is resorted to 
only when the surgeon apprehends lack of 
cooperation on the part of the patient or 
when increased intraocular pressure is 
present. The eyeball is depressed with a 
bridle suture through the belly of the 
superior rectus muscle ; this also helps to 
steady tlie eyeball. The ends of the suture 
are held by a mosquito, artery clamp, or, 
better still, by the fingers of the assistant 
who can thus regulate the tension of the 
suture, and so control the degree of the 
depression of tlie eyeball and avert undue 
separation of the lips of the operative 
' wound. 

The incision, approximately a semi- 
circle in the upper periphery of the cor- 
nea, is divided into three parts, each sub- 
division being demarcated by dots made 
with a sharp-pointed toothpick dipped in 
alcohol gentian-violet solution. The first 
dot is 1 mm. above the lateral extremity 
of the horizontal meridian of the cornea 
and slightly in front of the corneoscleral 
junction. (The corneoscleral junction is 
the posterior boundarj^ of the limbus. The 
limbus is widest superiorly and narrowest 
at the sides. Not infrequently, the limbus 
is undulj'^ wide above. One must not con- 
fuse an arcus senilis, which is often 
prominent in these cases, with the con- 
tinuation of the limbus. There is always 
a narrow transparent ring between the 
anterior limit of tlie limbus and the pe- 
ripheral margin of the arcus senilis.) The 
second dot is similarly placed in relation 
to the medial extremity of the horizontal 
corneal meridian. Two dots are painted 
on the cornea above, circumscribing a 
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3-mm. interval, each dot being equidistant 
from the respective extremity of the hori- 
zontal meridian (fig. 1). An attempt 
should be made to render the operative 
field bloodless to avoid blood seeping into 
tlie anterior chamber. Tliis may be 
effected by instilling a few drops' of 
adrenalin and making the incision wholly 
in the cornea somewhat behind the an- 
terior border of the limbus. The surgeon 
need not fear that the opening into the 


C. 



I 

E. 


Fig. 1 (Bailey). Semi-diagrammatic. 

A. First subdivision of section. 

B. Second subdivision of section. 

C. Third subdivision of section. 

D. Posterior border of limbus. 

E. Anterior border of limbus. 

anterior chamber will be inadequate for 
since the incision is perpendicular to the 
cornea, there is no need to make a very 
large flap when performing either an in- 
tracapsular or extracapsular extraction. 

With conjunctival forceps a deep bite 
is taken into the conjunctiva a few milli- 
meters behind the limbus, and by drawing 
the grasped tissue back and thus putting 
it on the stretch, the conjunctiva is pre- 
vented from overlapping the limbus and 
obscuring the path of the incision. 


Orientated by the stained dot at the ex- 
tremity of the proposed section, the sur- 
geon penetrates the cornea with the point 
of the knife. This he does lightly and 
slowly so as to avoid a sudden escape of 
the aqueous with the accompanying pro- 
lapse of the iris. It is desirable that the 
handle of the knife be held at an acute 
angle of about 45 degrees ; otherwise, the 
back of its tip will also engage the cornea 
and penetration will be impeded. The 
incision should be wholly in the cornea 
since the sclera offers much greater re- 
sistance to the cutting instrument. Should 
the iris prolapse, it is easily replaced. 
The penetration of the cornea is continued 
until the ipsolateral upper dot is reached. 
The operator now sweeps a spatula be- 
tween the lips of the wound to ascertain 
whether there be any uncut strands of 
tissue in the depth of the wound; if so, 
these are divided with a snip of the scis- 
sors. For this purpose the writer uses a 
ver}-^ fine blunt-pointed curved scissors: 
in lieu of these, one may employ a curved 
iris scissors. Preliminary sutures, with 
loop sufficiently wide, so as not to impede 
the exit of- the lens, are inserted into the 
lips of the incision. The opposite side of 
the cornea is now treated in like manner. 
There still remains the upper 3-mm. 
bridge of cornea ; this is severed with a 
single cut of the scissors, and a suture 
into the anterior lip is so placed that 
it can be used later to reflect down the 
corneal flap as described by Kirby. If the 
surgeon contemplates an iridectomy, it 
can be done satisfactorily at this time, for, 
by raising the comeal flap the iris is ex- 
posed directly and fully, from pupillary 
margin to periphery, riding on the lens, 
and can be grasped at any optional point 
with great ease. At no time is dangerous 
pressure exerted upon the eyeball, for in 
all cases in which this method was used, 
there was no single instance of loss of 
vitreous prior to the completion of the 
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section and the introduction of the 
sutures. 

As one proceeds with the operation, the 
eyeball becomes soft and the iris is in 
contact with the posterior surface of the 
cornea, owing to tlie unavoidable escape 
of the aqueous fluid. Should this offer any 
difficulty to the surgeon he may resort to 
the following alternative procedure: A 
deep groove is made with the knife along 
the line of the planned incision; at one 
end of the groove the cornea is perforated, 
and the subdivision of the incision is then 
completed as previously described with 
scissors instead of with the knife. 

The remaining steps of the cataract 
extraction arc those of the Verhoeff- 
Kirby technique. The writer, however, 
prefers to rupture the suspensory liga- 
ment with an ordinary lens spoon instead 
of with a muscle hook. The former has 
certain advantages. Being a one-direc- 
tional instrument the operator can steady 
it more firmly, and thus measure more 
accurately the pressure he exerts upon the 
globe.. Furthermore, because such an in- 
strument can be maneuvered more easily, 
it is less likely to slip too far forward 
upon the cornea, or too far back over the 
ciliary body. The spoon is very thin and 
can be readily insinuated in the circum- 
lental space between the apices of the 
ciliary processes and the equator of the 
lens so that the pressure can be exerted 
directly upon the fibers of the suspensory 
ligament and perpendicular to them, an 
obvious mechanical advantage; although 
Goldsmith (Transactions of the Section 
on Ophthalmology, American Medical 
Association, 1942) states that he has 
proved experimentally that the pressure 
is most effective when applied 2 mm. be- 
hind the limbus. 

In suturing the corneal flap, it is im- 
portant that the lips of the wound be 
firmly held in the grasp of a thin but 
sturdy mouse-tooth forceps ; otherwise. 


they will slip out of the forceps during 
the passage of the needle. It is equally 
important that the needle take a deep bite 
so that it will not tear through the edges 
of the wound. In its progress through the 
tissue, the needle should describe an arc 
corresponding to its curvature. The needle 
should be very fine, consistent with 
strength ; it must be well tempered to 
prevent bending; it should be short,, full 
curved, keen pointed, and of the 
atraumatic type. I use a short suture, 
about 6 inches long. The ends of a short 
suture are more easily grasped and tied 
by tlie forceps, and are less likely to 
become entangled. One must not fail to 
take up the slack in the temporary loop 
before making the final knot of the suture. 

Davis & Geek of Brooklyn, New York, 
have supplied me with a suitable atrau- 
matic needle and suture. I quote their 
description: “The special sutures, C 301, 
consist of Anacap black braided silk 
rendered non-capillar)'^ by a special proc- 
ess. They are size, Six-0, length 18 inches, 
double-armed, with the finest size atrau- 
matic needles. The needles are of polished 
carbon steel, with a special triangular 
point which is an improvement on the 
ordinary triangular point used on surgical 
needles.” 

The knife selected for the operation 
consists of a small handle (Bard- Parker 
handle, no. 6) and a curved blade that fits 
into the slot of the handle. The writer 
uses a blade made by the American Safety 
Razor Corporation of Brooklyn, New 
York. This blade (No. 12) is sharper and 
smaller than Bard-Parker’s (see fig. 2). 
The blade is sufficient!)'’ keen, is remov- 
able, and inexpensive, costing about 12 
cents. It may be discarded after each 
operation, but a thrifty surgeon can use 
it several times satisfactority. I have em- 
ployed this knife in many other operations 
on the eye ; for example for operations on 
the lacrimal sac and wlierever a small 
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knife is applicable. In my hands, it has 
supplanted the keratome for opening the 
anterior chamber in the following cases: 
iridectomy for glaucoma, optical iridec- 
tomy, and discission of cataract with 
scissors. There is no shelving of the 
operative wound, the anterior chamber is 


(d) This section is feasible in the pres- 
ence of a shallow anterior chamber or 
even Avhen the chamber is completely 
obliterated, (5) The ample opening into 
the anterior chamber precludes the neces- 
sity of an extensive corneal section when 
performing the intracapsular type of cx- 



Fig. 2 (Bnilc}’). 


entered peripherally, and the manipulation 
of instruments in the chamber is 
facilitated. 

The author believes that the operation 
described herein presents the following 
advantages : 

(1) Immobilization of the eyeball is 
not necessar}’’, hence, the surgeon may 
dispense with the use of fixation forceps. 
Not infrequently fixation of the eyeball 
is unsatisfactory’’; especially if the con- 
junctiva is friable and a deep grasp of 
the episclera, for various reasons, is not 
obtained; or when the patient persists in 
moving or polling the eyeball. Further- 
more, when in an early stage of the 
cataract extraction, vitreous loss occurs or 
is impending and pressure upon the eye- 
ball is meticulously to be avoided, the 
presence and action of the fixation forceps 
aggravate the situation. (2) The section 
is made in a single plane. With the cata- 
ract knife, the section is usually consum- 
mated in several planes and hence is 
irregular, for two or more strokes of the 
knife are required, and furthermore there 
is a tendency to a sawing motion. (5) 
The surgeon can control the size and 
■position of the corneal section. As ordi- 
narily performed, the corneal flap often 
deviates from the one planned or desired. 


traction or when dealing with a large 
sclerosed lens. (6) There is no oppor- 
tunity for the iris to fall upon the edge of 
the knife, as may happen when the sec- 
tion is made with a cataract knife. (7) 
The large opening in the periphery’’ of the 
anterior chamber (thanks to the per- 
pendicular direction of the knife) allows 
the surgeon to envisage the equatorial 
region of the cataract and permits its easy' 
grasping by’ the forceps, especially’’ when 
the comeal flap is reflected down as in 
performing the intracapsular extraction 
according to the method of Verhoeff as 
modified by Kirby'. Likewise, a facile 
iridectomy can be performed, since the 
iris is in full view. (8) The location of 
the incision avoids the possibility of in- 
jury' to the ciliary body, which may occur 
occasionally when the surgeon, while 
making the puncture or counterpuncture 
with the cataract knife, directs the point 
of the knife too far back, owing to the 
behavior of the patient or for some other 
patent reason. Nor does the surgeon have 
to watch the position of the point of the 
cataract knife when making the counter- 
puncture, as in the ordinary type of sec- 
tion. (9) There is less danger of vitreous 
prolapse since the section is divided into 
three parts and each subdivision is corar. 
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pleted before proceeding with the next 
one. (10) The surgeon may choose his 
right or left hand when operating on 
either eye. Ambidexterity offers no ad- 
vantage. (11) The knife is held easily 
and firmly against the eyeball throughout 
the operation: hence, the surgeon need 
not steady his hand upon the patient’s 
face, as is done in the usual section with 
the cataract knife or keratome. (12) The 
operative wound is sutured with less dif- 
ficulty and with greater security. Since 
the lips of the wound do not slant they 
are grasped with the forceps with less 
tendency to slipping and the needle takes 
a stronger bite without lacerating or tear- 
ing through the tissues. The lips of the 
wound are regular and readily brought 
into apposition, thus favoring healing and 
minimizing postoperative astigmia. (13) 
Although tlie knife has a sharp point and 
edge, it need not possess the exquisite 
keenness demanded of a cataract knife. 
(However, if for any reason the surgeon 
is not satisfied with tlie particular hlade 
selected, he may use, instead, a Wheeler 
discission knife or a fine-pointed cataract 
knife.) (14) This technique has been 


employed witli satisfaction in cases of 
ordinary senile cataract, subluxatio catar- 
actae, cataract in high myopia, cataracta 
complicata, and in cases of cataract asso- 
ciated with glaucoma in eyes that had 
previousty been subjected to iridectomy or 
iridosclerectomy. (IS) An important 
adjunct to a successful cataract extraction 
is confidence on the part of the surgeon 
as he proceeds in the successive steps of 
the operation. The technique described 
herein effects a correct corneal section, 
proper insertion of the sutures, and full 
exposure of the iris and cataract, factors 
that put the surgeon, en rapport, so to 
speak, with the case. 

Summary 

An operation for cataract is described 
in which the comeal flap is fashioned by 
an incision from without inward and per- 
pendicular to the plane of the globe. The 
advantages of the procedure are enumer- 
ated and explained. The instrument em- 
ployed is a short Bard-Parker handle and 
an attached blade w'hich is keen, inexpen- 
sive, and replaceable. 

855 St. Marks Avenue. 



A NEW GONIOTOMY LENS 


Okwyn H. Elms, M.DA 
Los Attgi'lcs 


From tlie lime the first lens was intro- 
duced for gonioscopy or goniotomy to 
tins date no significant change in its de- 
sign had been made.’ After using the 
standard lens for goniotomy, this writer 
decided that the method was not at all 
practical, and either must he radically 
changed or discarded. Incision in the 


the anterior chamber angle’was filled with 
tissue. This persisted in lower animals, 
as the pectinate ligament. In the normal 
human eye this was not present, but in 
eyes in which this tissue did not disappear 
the corneoscleral trabeculum was cbvered 
over and blocked. With tlie gonioscopic 
lens the corneoscleral trabeculum and 



Fig. 1 (Ellis). Plastic gonioscopy lens. Fig. 3, diagrammatic cross 
section o£ new lens resting on the cornea. 


chamber angle witliout direct observation 
had been performed, but this seemed to 
the writer to be too dangerous and un- 
certain of results. Dr. Otto Barkan^’ ® 
of San Francisco has contributed greatly 
to the knowledge of the anterior chamber 
angle, and highest tribute must be paid 
to him for his meticulous and exhaustive 
work, and his reintroduction and modifi- 
cation of the technique of goniotomy. He 
was especially interested in congenital 
glaucoma which, in brief, he explained 
in the following manner: In the early 
stages of the development of the eye 


* Now in the Armed Forces. 


even the internal annular ring were ob- 
scured. It was readily understandable that 
this tissue would interfere witli aqueous 
drainage. 

In his first experimental work the writ- 
er, remembering the first ophthalmoscope 
and using a glass slide with a drop of 
water on the cornea, repeated the pro- 
cedure on enucleated rabbit eyes. The., 
chamber angle could be clearly seen, and 
that the incision was made into Schlemm’s 
canal was proved by microscopic section. 
The enucleated eyes were small, soft, and 
pliable; thus a large area of the cornea 
could be flattened. Owing to the more 
rigid structure of the human eye, this 
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procedure could not be used on the living 
person. 

With a regulation plastic gonioscopy 
lens (fig. 1) in place, the top surface area 
needed for observing one quarter to one 
third of the human chamber angle was 
outlined with a glass-marking pencil. 
This area was egg-shaped and measured 
about 15 by 18 mm (fig. 2a). By leaving 
the top surface this size (with the handle 
near the small end), and grinding the 


of this inner surface was .made and 
covered with nail polish so that the power 
could be read directly with the keratom- 
eter. This reading was 27D. The corneal 
curvature of an enucleated rabbit eye 
was measured and found to read about 
30D. This was the answer to why the 
lens gave excellent experimental perform- 
ance, but did not work well on the human 
eye. 

A plaster mold was made of the un- 



Fig. 2 (Ellis), a, top surface of new goniotomy lens; b, side view of new goniotomj' lens; 
c, bottom surface of new goniotomy lens. 


edges -angled sharply in (fig. 2b), most 
of the central area of the concave or inner 
surface remained (fig. 2c). 

Next the inner curvature was reground 
to — 40D. For the excised rabbit eyes 
this was found to be a definite improve- 
ment, and was used in the operation on 
the left eye in case 2. Saline was used 
between the lens and the cornea for the 
operation. Considerable corneal striation 
was present which somewhat obscured 
vision. It .was obvious that the inside 
curvature was too flat, and a wax mold 


changed inner surface of a plastic goni- 
otomy lens. The central curvature meas- 
ured — 75.62D., and near the edge (not 
the outer lip) the curvature varied from 
—76 to — 92D. Again by using the wax- 
mold technique, the central area was 
found to haA^e a keratometer reading of 
42D. 

The top surface of a second plastic 
gonioscopy lens was cut down and the 
edges were angled in as previously de- 
scribed. The inner curvature was left 
unchanged, and measured 9 mm. in di- 
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ametcr. The sharp edges were smoothed 
and all surfaces polished. Another advan- 
tage was now apparent. Owing to the 
fact that the curvature of the inner sur- 
face of the lens increased near the edge, 
the outer rim of the new lens would be 
the portion resting heaviest on the cornea 
(fig. 3), so that abrasions would occur 
chiefly near the periphery, and least at 



Fig. 4 (Ellis). Goniotomy with tlie new lens. 

The knife is entering the cornea. . 

the center of the cornea where clear 
visibility was imperative. 

During this experimental work' it tvas 
found tliat often, after the anterior cham- 
ber was deepened by injecting saline, 
even though the knife entered the cornea 
at an oblique angle, the fluid would leak 
out and the anterior chamber would again 
become shallow. Special needles with a 
stop half way up the shaft of a one-half 
inch, #27-gage hypodermic needle were 
devised. With this needle on a 2-c.c. syr- 
inge filled with equal parts of saline and 
water, an assistant could readily keep the 
tip of the needle in the anterior chamber, 
maintaining it at a proper depth. 

In the preoperative care and immedi- 
ately before "surgery prostigmine was 
used, as this had been found to be the 
most effective miotic in buphthalmos and 
juvenile glaucoma. 


For illumination two Shahan lamps 
were used at the level of the patient's eye 
angled in at 45 degrees with their light 
beatns superimposed on the field. The 
surgeon’s eyes should he nearly at the 
same level as the patient’s eye. Adequate 
magnification was secured with a Zeis’s 
telescopic loupe. 

General anesthesia was used in all cases, 
ether for the infant and intravenous so- 
dium pentothal ' for the two juvenile- 
glaucoma patients. To avoid corneal dam- 
age no local surface anesthesia was given. 
Nbvocainc was injected subconjunctival- 
ly, superiorly and infcriorly, at the areas 
of fixation in the two juvenile-glaucoma 
cases. The anesthetist was informed when 
the surgeon was ready to enter the eye, so 
that the anesthetic could be deepened for 
the duration of the incision. 

In the operation, a lid speculum was 
put in place; then the assistant grasped 
tlie conjunctiva firmly at the limbus 'unth 
two broad conjunctival forceps at tlie 6- 
and the 12-o’clock position. The eye. was 
flooded with saline, and the new lens was 
placed directly on the cornea. The opera- 
tor held the lens in the left hand, and ad- 
justed it so that tlie chamber angle was 
clearly seen. Since the lens angled sharply 
from the cornea, ample room remained 
for the introduction of the goniotomy 
knife (fig. 4). 

The knife entered the cornea just above 
the corneoscleral junction at the temporal 
horizontal meridian. It was important that 
the cutting side of the blade should face 
to the left. The knife entered the anterior 
chamber, crossed the center, and entered 
the chamber angle still on the horizontal 
meridian. The angle was now incised witli 
a counterclockwise sweep to the left. For . 
the right eye the incision was from the 
3- to the 12-o’clock position, and for the 
left eye from the 9- to the 6-o’clock posi- 
tion. In each instance a small amount of 
blood came from the area of incision in 
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the chamber angle. About one quarter of 
the length of Schlemm’s canal can be in- 
cised in this manner. In these reported 
cases, incision was made into the pectinate 
ligament, since tliis tissue obscured \dew 
of the corneoscleral trabeculum. 

• Postoperatively eserine ointment and 
eye pads were applied to each eye and the 
patient was placed on the side with the 
eye that had been subjected to surgery in 
the dependent position. In this manner the 
blood remained free of the operative 
wound. 

For all the experimental work a Ziegler 
discission knife was , used, and even 
though in some instances the anterior- 
chamber fluid was mostly lost, at no time 
was damage to the lens or iris obsen’^ed. 
In brief, it is the opinion of tlie writer 
that any small knife with a sharp point 
for ready entrance into the eye would be 
adequate. 

The writer performed the goniotomy 
operation on three patients, whose records 
follow : 

Case 1. Baby J. B., male, white, 10 
months of age, was observed by the moth- 
er to have poor vision about six weeks 
previously. The latter stated that he had 
never grasped nor played with any ob- 
jects (toys, rattles, and the like) as nor- 
mal children usually do. He had made no 
attempt to sit up or move about. The birth 
had been spontaneous, without complica- 
tions. 

In the examination it could not be def- 
initely determined that the baby had light 
perception. No attempt to grasp or follow 
a light was made. The child had the blank 
look of the blind. The corneas were clear 
and measured 13 to 14 mm. in diameter. 
The pupils were average in size (three to 
—four millimeters) and reacted slowly to 
light. Under anesthesia the discs were 
seen to be pale, excavated, and the ves- 
sels were displaced nasally. The tension 
with Schiotz tonometer was 23 mm. Hg 
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in each eye. Prostigmine, 5 percent, was 
prescribed to be used in the eyes, one drop 
every hour for four doses, then one drop 
every four hours. 

A second ophthalmologist confirmed 
these findings on the following day. The 
baby was seen five days later, when light 
perception was definitely present, the eyes 
following the light. The pupils were small 
and well under prostigmine. Tension in 
the right eye under ether anesthesia was 
28 mm. Hg, and in the left eye, 24 mm. 
Gonioscopy was performed, and the 
chamber angle at all points in both eyes 
was seen to be blocked with tissue, as had 
been anticipated. 

On Februarjr 17, 1943, a goniotomy - 
was performed with the glass operating 
lens, the Barkan technique'* being em- 
ployed, and an incision was made into 
the chamber angle of each eye. Following 
each procedure a small amount of blood 
came into the anterior chamber from 
the area of the incision. 

The postoperative course was compli- 
cated by an upper respiratory infection. • 
but was otherwise uneventful. Prostigmine 
drops were used in each eye for four 
months. The tension was taken at short 
intervals for five months postoperatively, 
and the readings were 17 mm. Hg or less 
in both eyes. Three months after surgery 
the mother proudly stated that the patient 
was starting to walk and was rapidly 
catching up to his, normal stage of devel- 
opment. The child’s eyes were bright and, 
except for the increased corneal diameter, 
appeared normal. 

Case 2. Mrs. C. M. M., fernale, white, 
aged 22 years, was seen through the ' 
courtesy of Dr. L. Bramwell on May 7, 
1943. She stated that headaches had begun 
six years ago, with occasional attacks of 
blurred vision. Headaches had increased 
in intensity and frequency and had be- 
come severe in the past 1^ years; also 
for this time she had noted haloes around 
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Fig-. 5 (Ellis). Visual fields in case 2. a, fields as of May 7, 1943, preoperative. Solid line, 2/1,000 
target; dotted line, 6/1,000 target, b, fields as of May 24, 1943, postoperative, c, visual fields as of - 
June 7, 1943; both postoperative fields taken with 2/1,000 target. 
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lights. Two-perccnl pilocarpine had been 
used for the past two years, but for the 
last eight weeks was no longer cfTcctive. 
Prostigminc had been prescribed, but 
was soon discontinued because it induced 
extreme discomfort. The patient’s gener- 
al physical condition was reported to be 
without significant findings. Dr. Bramwcll 
reported that the tension had been 30 mm. 
Hg in each eye on three different visits to 
his office over a period of six months. 

In the examination the vision of the 
right eye was 20/d0 not improved with 
glasses. Vision of the left eye was the 
ability to count fingers at two feel, which 
was improved to 20/50 with glasses. The 
eyes were externall}'' nomial in appear- 
ance. Fundus examination showed discs 
of a good pink color, with small physi- 
ologic cups. The blood vessels were not 
displaced. Visual fields were recorded as 
shown in figure 5a. Slitlamp examination 
was without significant findings. Ex- 
amination with tlie gonioscope lens 
showed the anterior-chamber angle to be 
entirely filled with tissue. The internal 
annual ring could not be seen. Tension in 
each e 3 'e was 13 mm. Hg. On May 12, 
1943, goniotomy was performed on the 
left eye with the first lens described. It 
was found to be a vast improvement over 
the Barkan technique, but due to the 
corneal striations, induced by the flat 
curvature, was not perfect. Three days 
later the operation was done on the right 
e)'^e, and the second lens was used. The 
ease with which the procedure was carried 
out with a large portion of ffie blocked 
angle clearly in view contrasted markedly 
to the difficulties encountered when the 
original glass operating lens was used. 

Two days later the tension in each eye 
was 9 mm. Hg. Nine days after the sec- 
ond eye was operated upon the vision had 
improved, and both fields showed a large 
increase in size. Prostigmine drops post- 
operatively' did not cause the cramping 


experienced before surgery', and were 
used regularly in each eye. Hater it was 
suspected, that the intraocular pressure 
u'as rising occasionally, and a 24-hour 
tension curve was taken. Following the 
use of eitlier pilocarpine or prostigmine 
the intraocular pressure was found to 
rise. All medication was discontinued, 
and the tension taken at numerous occa- 
sions since then had been 13 mm. Hg. 
Visual fields taken after surgery are re- 
produced in figures 5b and c. 

Case 3. H. G., male, white, 15 years old, 
complained of headaches beginning at 6^ 
years of age. Vision had been occasionally 
blurred, and he had been unable to read 
with comfort for the past three years. 
Headaches ^\'ere frequent, usually daily, 
and he had noted that with severe head- 
aches his vision was definitely blurred. 
He had not noticed any haloes. His moth- 
er had observed three years ago that the 
corneal diameter of both e 3 ’^es was larger 
than normal. Numerous oculists had been 
consulted, but the proper diagnosis had- 
not been made. 

In the examination tlie vision was 
20/15 in each eye. The visual-field find- 
ing was recorded as shown in figure 6a. 
The corneas measured 13 mm. in diam- 
eter, and the anterior chambers were 
deep. The external examination was other- 
wise without significant findings. Tension 
in each eye was 22 mm. Hg. In the fundi 
enlarged cups Avere seen, with a temporal 
pallor of the discs. The vessels were 
pushed someAvhat to the nasal side. Goni- 
oscopy of the right eye showed many pec- 
tinate remnants from about the 3- to the 
12-o’clock position, and in the left e 3 ^e 
scattered through the angle, with an area 
especially large at the 1-o’clock position. 
The angle was not obliterated and in be- 
tween these areas the internal annular . 
ring and the corneoscleral trabeculum 
were clearly seen. 

On June 20, 1943, goniotomy was per- 
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formed on the right eyei One quarter of 
the chamber angle from the 3- to the 12- 
o’clock position nasally to superiorly was 
incised, and on June 28th tlie procedure 
was repeated on- the left eye, the incision 
extending over one quarter of the cham- 
ber angle from the 9- to the 6-o’clock po- 
sition, nasally to interiorly. Following the 
incision in ’the right eye an excessive 
amount of blood appeared in the anterior 
chamber. This cleared completely in about 
two weeks, and no complications have re- 
sulted. Prostigmine was used postopera- 
tively, and the tension has remained at 
about 1 1 mm. Hg. The patient has had no 
headaches since the operation. 

Visual fields taken after the surgery are 
recorded as shown in figure 6b. 

No discussion of these cases is needed, 
for the results are unmistakably clear. 

" IVith this new goniotomy lens the 
chamber angle could be seen as clearly, 
and over as wide an extent, as with the 
glass operating or gonioscopy lens. Two 
changes were rnade; namely, (1) the ob- 
literation of the water chamber, which 
was not necessary for magnification, and 
(2) the reduction in size of the lens. The 
operation of goniotomy was now far 
easier,- for during surgery with the aid of 
the glass lens, any manipulation of the 
eye, fixating or entering the cornea with 
the Imife, caused bubbles to enter the 
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water chamber ; thus vision was obscured 
at the crucial time. This hazard was now 
eliminated. Also it was not necessary to 
fill the water chamber with solution, as 
flooding the eye with saline provided suffi- . 
cient fluid. The new lens lay directly on 
the cornea with only a thin layer of saline 
between the lens and the corneal epithe- 
lium; however the duration of the actual 
incision was so short that the cornea did 
not have time to become abraded or 
clouded, and as the lens was applied only 
once the actual damage was negligible'. 
Experiments were conducted using othet 
solutions between the lens and cornea. It 
was found that these were unnecessary, 
and their additional value of buffering ac- 
tion was counterbalanced by the danger 
of introducing the substance into the eye. 
Glycerine, castor oil, and otlier oils were 
used, but were discarded as without value. , 
It must be emphasized that this modified 
lens is for surgical use only, not for the 
prolonged, methodical diagnostic exam- 
ination necessary in each case of glau- ■ 
coma. 

Summary 

A new lens for goniotomy is presented, 
which, when applied directly to the cor- 
nea, greatly simplifies the operation. 
Three cases are described in which sur- 
gery was successfully performed. 
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When I began to consider this subject 
I decided that comparing suppression 
with amblyopia ex anopsia would be like 
comparing a cat with a tiger, both belong 
to the same family and spring from the 
same source, yet are unlike in their liabils 
and temperaments and must be handled 
with a different approach. 

The generall}' accepted definition of 
suppression (as I understand it) is the 
temporary suspension of seeing in an eye 
which ordinarily has good vision. The 
understanding which I have of amblyopia 
ex anopsia is a habitual suspension of 
vision which lias become constant and 
thus caused poor visual acuity. The re- 
sult in each instance is from a similar 
cause, the incoordination of the two eyes 
which, without the suspension of vision, 
would be sufficient to result in diplopia. 
To avoid the annoying diplopia the brain 
unconsciously brings about suppression, 
which if it is constant for any length of 
time becomes amblyopia ex anopsia. As 
Dr. H. M. Burian stated in his paper on 
“Fusional movements in permanent stra- 
bismus” (Arch, of Ophth., Oct., 1941), 
“The urge to avoid disturbing double vi- 
sion is strong. It is not necessarily a 
conscious effort. It is present even in 
small children, and suppression as well as 
amblyopia is caused by it.” A good ex- 
ample of suppression in normal eyes is 
one’s ability to use the ophthalmoscope 
or microscope without closing the second 
eye. One learns to ignore the image of 
the eye which is not using the instrument, 
a temporary monocular suppression. The 
eyes and brain do the same thing in squint 
as a protective mechanism against what 


would be an upsetting diplopia, as any 
one knows who has had a paralysis of 
an exlraocular muscle. 

In considering suppression versus 
amblyopia I became interested in liynng 
to find out if one type of squint might 
be more predisposed to either amblyopia 
or suppression than another and would 
fall into a definite pattern, or if squints 
happen to develop either suppression or 
amblyopia in a hit-or-miss fashion. 

I have attempted to compare 38 cases 
of squint with equal vision (presumably 
using some form of suppression) witli 
38 cases of ambl3^opia (showing at least 
three lines’ difference in vision in the hvo 
eyes). I have classified these as to muscle 
balance, esotropia or c.xotropia ; as ■ to 
hypertropia, right, left, or double; as 
to correspondence, true or anomalous; 
as to the refractive error, with special 
attention in cases of anisometropia as to 
whether the refraction was greater in 
the nonfixating eye or the fixating one. 
I have also compared the average age of 
the onset of squint in the two groups, and 
have determined ocular dominance. 

In 38 cases in which there was equal 
vision in the two eyes (referred to as 
the suppression cases for convenience), 
20 were cases of esotropia and 18 of 
exotropia. The amblyopic cases could be 
divided into 32 esotropias and 6 exo- 
tropias. From this it maj' be deduced 
that the incidence of esotropia combined 
with amblyopia is much greater than that 
of exotropia in combination with ambly- 
opia. The number of esotropias and exo- 
tropias in the suppression cases was so 
nearly equal that it might point to a 
larger number of exotropias in cases of 
suppression, considering the fact that we 


* Read before the fourth annual Symposium 
on Orthoptics, at Chicago, October 10, 1943. 
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find a much larger number of esotropias 
than exotropias in the general run of 
squints. 

In considering the hypertropias the 
suppression cases showed 4 right hyper- 
tropias, 10 left hypertropias, and 7 bi- 
lateral hypertropias, or a total of 21 with 
some form of hypertropia. The amblyopic 
cases showed 10 right hypertropias, 5 
left hypertropias, and 8 bilateral hyper- 
tropias, a total of 23 with some form of 


of true correspondence and 10 cases of 
anomalous correspondence, whereas the 
amblyopic cases presented 17 cases of 
true correspondence and 21 anomalous 
ones, or twice as many anomalous- 
correspondence cases in the amblyopias. 
Travers in his article "Suppression^ of 
vision in squint and its association with 
retinal correspondence and amblyopia” 
(Brit. Jour. Ophth., Oct., 1938) com- 
pared 148 cases of normal correspond- 


TABLE 1 


* 38 CASES OF SQUINT WITH EQUAL VISION COMPARED WITH 38 CASES OF SQUINT WITH AMBLYOPIA 



38 Cases of Suppression 
(Equal Vision) 

38 Cases of Ambly pia 


No. 

Percent 

No. 

Percent 

Muscle Balance 

Esotropia 

20 

53 

32 

84 

Exotropia 

18 

47 

6 

16 

R. Hypertropia 

4 

10 

10 

26 

L. Hvpertropia 

10 

26 

5 

13 

Bilateral hypertropia 

7 

18 

8 

-21 

All hypertropia 

21 

55 

23 

60, 

Correspondence 

True 

28 

74 

17 

45 

Anomalous 

10 

26 

21 

55 

Refraction 

Hyperopia 

14 

37 

7 

18 

Myopia 

2 

5 

0 

0 

Hyperopia & Astigmatism 

12 

32 

11 

29 

Myopia & Astigmatism 

2 

5 

0 

0 

Mixed astigmatism 

Anisometropia (with refractive error greater 

2 

5 

2 

5 

in nonfixating or amblyopic eye) 

6 

16 

13 

34 

Anisometropia (with refractive error greater 

in fixating or nonamblyopic eye) 

0 

0 

5 

13 

Average age of Onset of Squint 

2 years 6 months 

2 3 'ears 4 months 

No. 

Percent 

No. 

Percent 

Dominant eye 

Right 

13 

34 

16 

42 

' Left 

15 

40 

22 

58 

Alternate 

10 

26 

0 

0 ■ 

— 


hypertropia. This comparison showed 
such an even distribution of hypertropia 
between the two groups that it can be 
assumed in this series at least that hyper- 
tropia seems to have little bearing on the 
development of either one form or the 
other of suspension of vision. 

The result of the comparison of the 
true and anomalous correspondence in the 
two types of cases is interesting. The 38 
cases of suppression presented 28 cases 


ence with 132 cases of abnormal corre- 
spondence and found that in 45 percent 
of the normal-correspondence cases there 
was equal vision, whereas in 64 percent 
of the abnormal correspondence cases 
there was equal vision. The 76 cases 
under consideration here compared in the 
same manner show 45 cases of normal 
correspondence, in 28 of which there was 
equal vision, or 62 percent against Trav- 
ers's 45 percent, and 31 cases of abnormal 
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correspondence in 10 of which there was 
equal vision, or 32 percent, compared with 
Travers’s 64 percent. I realize that the 
latter tabulated many more cases than 
arc being discussed here, but even taking 
this into consideration it is difficult to 
understand such a disparity. 

Travers has developed methods of map- 
ping out the suppression field on the 
Bjerrum screen at 1 meter (with a trans- 
parent red celluloid shield over one eye 
of the patient) with a small electric lamp 
pinned on the screen in a position such 
that when the c)'c with the red covering 
looks at it, the other eye is directed at 
the central area of the screen. In this 
way the area is mapped out b}" having 
the patient tell when a 1 -degree white 
test object appears red and when it ap- 
pears white. With a reasonably coopera- 
tive patient it is possible to map out this 
suppression scotoma. Travers also de- 
scribes a more elaborate method whereby 
two screens and a mirror arc used witli 
a white cross on the screen straight ahead, 
and a fixation light on the second screen 
to the side which is so adjusted that when 
the cover test is used there is no shift 
in changing fixation from the cross to the 
light. Travers states that squinters with 
normal retinal correspondence show little 
suppression when this test is used unless 
the visual acuity is low, but that patients 
with abnormal correspondence will not 
project the light in the center of the 
screen after being set objectively with 
the cover test and will usually show a 
larger area of suppression. 

Dr. John Evans m his article “Scotoma 
associated with strabismus” (Amer. Jour. 
Ophth., March, 1929) reports 16 cases 
of adults whose average age was 25 years, 
and who gave a history of squint, in 
which, he -tested the field by the binocular 
method with a test object of 0.25 mm. 
He found an average absolute scotoma 
2 degrees in diameter coinciding with the 


center of fixation and connected to the 
blind spot by angioscotoma. Dr. Luther 
Peter in his book “The extra ocular 
muscles” slates that the central scotoma 
even when profound is a relative one, 
2 to 3 degrees in diameter; and that there 
is a relative increase in the size of the 
normal blind spot, with the peripheral 
field in the amblyopic eye smaller than 
the field of the fixating eye. Dr. J. B. 
Feldman and A. F. Taylor, R.N., in their 
paj)er “Obstacle to squint training — 
amblyopia” (Arch, of Ophth., May, 
1942) studied 6S patients, some of them 
children with amblyopia associated cither 
with or without squint, adults with 
ambl 3 'opia, some with normal eyes, and 
some who had had amblyopia and whose 
vision ‘could be improved to 5/5 with 
glasses. They found a lower incidence of 
scotomas as compared with other sur- 
vey's in the literature. Suppression areas, 
however, were common and might be 
found associated with squint without 
amblyopia. They concluded that a definite 
opinion regarding ambly'opia could not 
be formed from fields, either as to diag- 
nosis or prognosis, since the highest in- 
cidence of field changes which was ob- 
tainable was 20 percent. 

Field taking in amblyopia is an in- 
tensely interesting subject, but one in 
which there are so many “ands,” “ifs,” 
and “buts,” particularly in the case of 
young patients, that I am afraid many of 
us feel the urge to start doing something 
about the amblyopia rather than spend' 
time trying to map out the scotoma or , 
suppression area. In tlie 76 cases we are 
considering the field findings were not 
complete enough to be used in statistics; 

The comparison of the refraction of 
these cases came next. The incidence of 
myopia, hyperopia with astigmatism, 
myopia with astigmatism and mixed astig- 
matism was not different enough in' the 
two groups to be significant, but the sup- 
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pression cases presented 14 instances- of 
hyperopia whereas the amblyopia cases 
presented only 7. There were 6 instances ' 
of anisometropia, with the refractive 
error greater in the nonfixating eye in the 
suppression cases, a's compared with 13 
of the amblyopic patients whose greater 
refractive error, was in the eye with the 
poorer vision. The suppression cases in- 
cluded none with the refractive error 
greater in the fixating e3'^e, whereas the 
amblyopic cases did present five in which 
the refractive error was greater in the 
nonamblyopic eye. The significant find- 
ings regarding the refraction would seem 
to be the higher incidence of hyperopia in 
the suppression cases and the fact that 
there were twice as many amblyopic cases 
with a greater refractive error in the 
nondominant eye compared with the sup- 
pression cases. 

■The average age at the onset of squint 
was 2 years and 6 months in the suppres- 
sion- cases; the amblyopic cases averaged 
only 2 months younger, 2 years 4 months. 
This difference could hardly be considered 
significant. Worth quoted figures stating 
that of those who attained 6/6 to 6/12 
vision only 11 percent had squinted more 
than So percent of their lives, whereas 
97 percent of those whose_vision was 
below- 6/60 had squinted for more than 
50 percent of their lives. He presented 
strong evidence of the value of early 
treatment to prevent amblyopia and stated 
that with vision reduced to 6/60 in a 
patient over 7 years of age treatment is 
unlikely to , produce any effect. In the 
article on amblyopia previously referred 
to. Dr. Feldman found that if the vision 
could not be improved when tested with 
a telescopic lens of' 3)4 magnification, the 
amblyopia never responded to treatment. 

Dr. George P. Guibor (Trans. Amer. 
Acad. Ophth. and Oto-Laryng,, 1942) 
stressed the importance of testing the 
visual acuity of children at 14 inches, be- 


cause it enables the examiner to differ- 
entiate a true amblyopia from blurred 
vision caused by an overcorrection of the , 
hyperopia or by an unrelaxed ciliary 
muscle. We have found many interesting 
cases among amblyopic patients under 
treatment in which the distance vision 
seems to make little or no improvement 
whereas the vision at near will improve 
as many as four or five sizes of type. 
This is helpful in making it possible for 
the child to read or play games with much 
more facility at the near point with the 
good eye occluded. 

The final comparison made in these 
cases was in ocular dominance. The sup- 
pression cases presented 13 of right-eyed 
dominance, 15 of left-eyed dominance, 
and 10 alternators. The amblyopic cases 
presented 16 of right-eyed dominance and 
22 of left-eyed dominance and, of course, 
no alternators. Drs. Walter Fink and 
Brynfelson (Arch, of Ophth., Dec., 
1935), in considering “The relation of 
strabismus to right or left sidedness in 
60 cases of convergent strabismus,” 
found that 74 percent of the patients came 
from left-handed stock, and in 60 per- 
cent control had been shifted from the 
dominant to the less dominant side. These 
figures seem rather high but perhaps it 
is because we have failed to consider the 
question carefully enough in taking the 
case histories of squints, and it is interest- 
ing in this study that there was slightly 
more left-eyed dominance in both the 
suppression and amblyopic groups. 

The treatment of amblyopia is, first 
and foremost, occlusion, as nearly com- 
plete and constant as the child’s situa- 
tion will allow. The child must be per- 
suaded that making his lazy eye work 
is an important consideration for him. 
If he is available for office treatments, 
flashing on any of the orthoptic instru- 
ments while he is looking at bright pic- 
tures will help. Games like table tennis. 
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in which lie will make an cfTort to see, 
are helpful. The movies can be recom- 
mended unless they are so exciting that 
the child will be tempted to use the good 
e 3 'c. Games which can be purchased in the 
S-and-lO-cent store arc numerous : sewing 
cards, clay modeling, threading beads, 
painting, drawing and tracing books, and 
jig-saw puzzles, to mention a few. To a 
young child who has never had one, a 
small blackboard with colored chalk is 
fascinating, also an easel for finger paint- 
ing will probably produce a budding 
Dahl in our midst. The prolific badly 
printed comic books may prove a boon, 
particularly for a boy who would have to 
be forced to sit down to read any other 
kind of book, and its worst feature, the 
poor printing, should be an aid in stimu- 
lating vision. If the child does not have 
sufficient vision at first to see to read 
ordinary type, a plus lens can be added in 
a clip-on to enable him to start the stimu- 
lation of the eye. Of course, as the ambly- 
opic e 3 ^e is being treated the occluded one 
should be checked every few weeks, as 
the vision in a constantly occluded eye 
may go down somewhat, particularly in 
young children. If anomalous correspond- 
ence exists in association with the ambly- 
opia, the same occlusion is helping both 
conditions, but this should be explained 
to the parents, for they will otherwise 
be disappointed when the vision improves 
to find that occlusion is still necessary. 

The treatment of suppression does not 
usually call for such drastic methods, and 
if the angle of squint is small, with no 
tendency to anomalous correspondence,, 
occlusion- is not generally indicated. In 
working with the patients on the various 
machines it may be necessary to dim the 
light before the dominant eye or to stimu- 
late the suppressing one with flashing, but 
most patients who have equal vision will 
be able to fuse quite easily if conditions 
are made ideal for them. If- the patient 


can develop stcreopsis that is a step for- 
ward of course, for no suppression is 
possible when depth is correctly perceived. 
The important consideration is getting the 
patient in a position to fuse in every da}’ 
life as soon as possible either b}’ exercises 
or surgerN’ or both. When the patient has 
arrived at that happ}’ slate he can use 
a stereoscope with interesting cards, and 
if he shows a tendcnc}’ to suppress an 
eye regular!}’ the lens of the stereoscope 
before the dominant e 3 ’e can be lightl}' 
smeared with soap. Bar-reading will be 
found helpful in some of these cases, and 
although this docs not necessaril}’ impose 
binocular vision, at least once in each 
line the patient has to use the two eyes, 
according to Dr. Da\’id Wells (“Con- 
trolled reading,” Amer. Jour. Ophth., 
June, 1932). 

SujfHARY AND CONCLUSIONS 

A sun’C}’ of 38 cases of suppression 
compared with 38 cases of ambl 3 ’opia 
seen in private practice shows: 

1. A greater number of esotropias in 
association with ambl}’opia and a prob- 
ably greater number of exotropias in 
association with suppression. 

2. An equal distribution of hyertropias 
between the two groups. 

3. A larger number of cases of true 
correspondence with equal vision and a 
slightly larger number of anomalous cor- 
respondence types in the ambl 3 ’opic cases. 

4. Fields in these series w^re not com.- 
plete enough for anal 3 ’sis. 

5. A higher incidence of h}’peropia in 
the suppression cases, and in anisome- 
tropia twice as many amblyopia cases 
with the greater refractive error in the 
nondominant eye. 

6. The difference of the average age 
of the onset of squint was only 'two 
months between the two groups, not 
enough to be of significance. 

7. A slightly higher incidence of left- 
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eyed dominance in both groups. 

In conclusion a few suggestions to be 
used in the treatment of amblyopia and 
suppression are. made', as in this day of 
highly specialized trades and professions 
the binocular use of the eyes is a great 
necessity, which many of our young 


would-be pilots have learned' to their sor- 
row. Whatever we can do to start young 
children out on the road to correct binocu- 
lar vision will be an insurance for their 
future happy lives and useful citizenship. 

35 East Seventieth Street. 


Discussion 


Dr. Beulah Cushman (Chicago),: I 
want to congratulate Miss Enos on the 
manner in which she has brought this 
problem forward for discussion, for al- 
though we do not have the answers to 
all the questions of suppression and am- 
blyopia we may take up the problems 
with a new interest after talking them 
over. 

Miss Gonzalez and I have been using 
the mirror-screen test as demonstrated by 
Travers and as Miss Enos described it. 
We have found it very satisfactory to 
demonstrate suppression in any part of 
the field with and without normal retinal 
- correspondence and in amblyopia. 

Scotomas were found in the suppressed 
areas, and the size of the scotoma de- 
pended on the visual acuity of the portion 
of the retina involved. The scotoma was 
small if the suppressed area was near the 
macula, and usually only a relative 
scotoma in the macular area. The scotoma 
was larger if the projected area was in 
the periphery of the retina with its poor 
visual acuity. The scotomas or the sup- 
pression areas disappeared as the eyes be- 
came parallel or vision improved; there- 
fore, we have called them psychic 
scotomas. This psychic scotoma is a 
method of avoiding diplopia and confu- 
sion. It is a step further than retinal 
rivalry, the one eye becoming more domi- 
nant. 

The suppression found in the so-called 
accommodative squints is probably the 
easiest to understand as it is purely ocu- 


lar. The eyes become parallel with relaxa- 
tion of the accommodative effort, with 
or without glasses, and the amblyopia in 
the poorer e3'^e usually improves as it is 
stimulated and the suppression area dis- 
appears. 

Other reasons for the development of 
suppressed areas may be found by study- 
ing the development of posture and visual 
projection. Duane quotes Lotze, who 
pointed out that the lab3’’rinthine and neck 
muscles are the first and primaiy^ factors 
in the development of space localization. 
Visual projection and visual acuity come 
later in the child’s development and are 
adjusted to the conditions present. If 
there is some ocular-muscle or refractive 
anomaly the head will be tilted and the 
eyes so directed as to overcome the con- 
fusion, and diplopia and suppression will 
develop in the areas necessar3L In eyes 
with unequal or large refractive errors 
macular suppression may be necessary to 
avoid confusion, and amblyopia or poor 
vision remains. 

Therefore,, suppression may be the 
pS3'^chic attempt to avoid the diplopia and 
confusion as the associated refractive and 
muscular structure determine the area, 
and depth of the scotoma. Amblyopia and 
suppression have their beginning always 
in early life, for we know that later in 
life, in eyes with good binocular vision 
and fusion, ’ suppression can seldom be 
obtained should any ocular or muscular 
anomalies arise. 

25 East Washington Street. 


THE ORTHOPTIC TREATMENT OF THE PHORIAS* 


Mukkay F. McCaslin, M.D. 
Pittsburgh, Pcnusytvauia 


Admitting Uiat the phorias arc not diffi- 
cult to treat, are they important? In pri- 
vate practice, we oplithalmologists must 
consider _^the problem seriously, since the 
patients in this group of “ocular im- 
balances” suffer the greatest amount of 
discomfort. They will seek out the phy- 
sician who is consciously treating with 
means other than only glasses with prisms. 
The aviation industrj' has recognised the 
problem for several years ; now industry 
in general has become conscious of its 
presence. The work of Prof. Joseph Tiffin 
and Dr. Kuhn proves that the accident 
increase definitely is associated with high 
csophorias for distance and liigh exo- 
phorias for near work, ^^^len industrial 
corporations arc including the phorias, 
of course along witi: other visual factors, 
in the examination of all new employees, 
as well as taking the time to check the 
old employees, one is almost overwhelmed 
by the scope of such a program. Industr}’^ 
also is cognizant of the fact tliat it is far 
more economical to treat these employees 
than to train them for other types of 
work. Certainly it is a virgin field for the 
present group of orthoptists and presents 
a good future for one interested in tliis 
field of endeavor. 

What procedure is to be followed in 
treating the phorias? First, a careful 
physical examination, particular attention 
being paid to the possible foci of infec- 
tion, such as carious teeth, diseased ton- 
sils, faulty habits of elimination ; also the 
drinking habits. Digressions from the nor- 
mal have to be corrected before any mode 
of treatment will be satisfactoiy. These 
factors are so important for success that 


, *Read before the fourth annual Symposium 
on Orthoptics, at Chicago, October 10, 1943. 


I do not think it unethical for the orthoptic 
technician to suggest the possibility of 
such an existing condition when she finds 
a “slower than normal response” over a 
prescribed period of time. A physician 
has never lost a patient by repeating an 
examination but he has lost patients by 
not doing it carefully in the first place or 
failing to repeat his work when a question 
has arisen that justifies a careful recheck. 
Following a thorough examination and 
refraction, a course of treatment is out- 
lined to the orthoptist and the patient. 
Home treatment alone, even under the 
ophthalmologist’s supervision, is not ad- 
vocated, Few, if any, ph3"sicians have 
eitlier the temperament or the time neces- 
sary to devote to the details of instruction 
and procedure that are required. I have 
obtained excellent results and a most satis- 
factory patient relationship working in 
conjunction with a well-trained techni- 
cian. Under her observation and guidance, 
the patient is much less appreliensive, 
more at case, his interest is sustained, and 
full cooperation is secured. In this man- 
ner, the office procedure and home work 
are closely supervised, and faulty habits 
are quickl}'’ eliminated. 

Complications of the phorias, such as 
alternating or monocular suppression, 
present in many of the exophorias for 
near and convergent insufficiencies, have 
to be broken down before tlie duction can 
be improved. This can be done satis- 
factorily with the red glass and the read- 
ing bar. Witli the complication cleared 
away, the phorias are best treated with 
a major amblyoscope. In exophorias and 
convergent insufficiencies, Ave use the flag 
series which have print to stimulate ac- • 
commodation, believing that we can build 
up Auctions more rapidly in this Avay. 
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Later, we replace the stereoscopic slides, 
using the smaller targets. In esophorias 
and hyperphorias, ' we use stereoscopic 
slides exclusiyely. Once the patient under- 
stands what is expected of a normal pair 
of eyes, home treatment with prisms and 
graded stereoscopic slides can be satisfac- 
torily employed. In the simpler conver- 
gence insufficiencies, approximation ex- 
ercises alone are adequate to relieve 
symptoms. However, in all forms, I be- 
lieve stereopsis is an added benefit which 
promotes a more permanent result. The 
uncomplicated exophorias require 6 to 10 
treatments -to biiild up sufficient normal 
duction power. The hyperphorias require 
a longer tinie and vary more in their re- 
sponse to treatment. One should be most 


cautious of committing himself to any 
stated time factor in an}'^ type of case. 

The standards taken, for the discharge 
of a patient are normal duction balance, 
fusion, and stereopsis. 

In closing, I should like to say that the 
orthoptist treating phorias should have the 
opportunity of reexamining these patients 
to obser\’’e how completely comfortable 
and symptom free they have remained. 

Conclusions 

1. “Phorias” are important. 

2. They respond readily to treatment. 

3. They form a group of your most 
satisfied patients. 

435 Fifth Avenue. 


Discussion 


Elsie H. Laughlin (Iowa City) : Dr. 
McCaslin admits that phorias are not diffi- 
cult to treat. In comparison with tropias 
this is true, as many heterophorias are 
asyrnptomatic and require no treatment. 
On the other hand, some cases may re- 
quire surgery and prisms before symp- 
toms are relieved.. 

In our experience there are at least two 
important factors in determining ocular 
discomfort. The first is the relationship 
between the amount of heterophoria and 
the patient’s reserve of fusional power 
after overcoming it by fusional move- 
ments. It is not uncommon to find asymp- 
tomatic patients with large degrees, of 
heterophoria. They are not uncomfortable 
because they have a reserve of fusional 
movements. For example, a routine avia- 
tion examination revealed that a pilot 
had 8 to 12 prism diopters of hyperphoria 
with cover test and Maddox rod. He was 
able to overcome this deviation easily; 
consequently, he had no complaints, single 
binocular vision, and stereopsis accord- 
ing to standard tests. 


A second factor is occupation. Recently 
in our clinic an analysis was made of 
heterophorias in two large occupational 
groups : farmers and universit}'- students. 
The incidence of ocular discomfort in 
association with heterophoria was many 
times greater in the student group, al- 
though the incidence of heterophoria was 
only slightly greater. 

There are other factors, but in the 
average case of heterophoria the part 
played by poor health habits and foci 
of infection is controversial, although no 
one will question that systemic disability 
is important in some cases. Dr. McCaslin 
has stressed the necessity of making a 
careful examination before orthoptics- is 
prescribed. Members of our medical staff 
question the need for a general physical 
examination and check for foci of infec- 
tion in every case. 

The necessity for careful refraction 
cannot be overemphasized. For example, 
we find a considerable number of con- 
vergence insufficiencies associated with 
uncorrected or-undercorrected myopia. In 
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many of these patients, convergence al)il- 
ity improves wlicn the full myopic correc- 
tion is prescribed; consequently, it has 
been our policy to give them a trial of 
several weeks or months with proper 
glasses before initiating orthoptic train- 
ing. 

I agree with Dr. McCaslin that in an 
occasional case accommodation may be 
an aid in developing convergence, but 
routinely I find it simpler to teach patients 
to converge without accommodating ; that 
is, with the instalment adju.stcd for in- 
finit}'. Usually there is less fatigue and 
therefore better toleration of convergence 
c.xercises. In some cases it is essential to 
teach convergence without accommoda- 
tion ; for example, in convergence insuffi- 
ciency in patients wearing bifocals. 

Our technique with all convergence in- 
sufficiencies, then, is to begin with simple 
targets on the major amblyoscope. The 
rotor control of flashing tends to stimulate 
recovery as well as stead}’’ fusion. Many 
people follow a moving object well to 
an acceptable convergence near point, but 
recovery of a single image at any point 
after fusion has been disrupted is the 
crucial test and more nearly parallels the 
patient’s subjective experience. Another 
advantage of the major amblyoscope is 
that the eyes and position of the head can 
be watched constantly. 

When the simple targets are mastered, 
they are supplemented with stereoscopic 
charts in which stereopsis is an added 
incentive for fusion. The “jump” targets 
of the Keystone Delta Base Out series 
are especially good and may be used in 
the prism stereoscopes. 

The results obtained with orthoptic 


training in uncomplicated convergence in- 
sufficiency are excellent. Often associated 
hyperphoria and cyclophoria of small 
degrees arc lessened when horizontal fu- 
sional movements are well developed. 

I agree with Dr, McCaslin that it is 
unwise to commit oneself to a stated time 
factor in any type of case but the greater 
share of our patients, like his, obtain re- 
lief with 6 to 10 treatments. 

Probably no profession finds its termi- 
nolog}' more confusing than that of or- 
thoptics. In a recent article Dr. Lancaster 
has called our attention to the importance 
of establishing standard terminolog}’’ to 
avoid confusion. For example, it is not 
quite clear in my mind just what Dr. Mc- 
Caslin means by duction balance as a re- 
quirement for discharge. According to 
Dr. Lancaster, ductions refer to monocu- 
lar rotations whereas vcrgences describe 
the fusional movements which are de- 
veloped by orthoptic training. 

Lastly, I Avould like to mention a group 
of phorias who are the orthoptist’s pride 
and joy — patients whose tropias have been 
converted into phorias by orthoptics prop- 
erly combined with the correction of re- 
fractive errors, occlusion, and surgery. 
They require more treatment than the 
ordinal-)’ heterophoria before comfortable 
binocular function is maintained under all 
conditions. However, the fact that these 
patients have reached the phoria stage is 
evidence of good cooperation between 
ophthalmologist, patient, and orthoptist. 
Without this cooperation, orthoptics 
would be a much less gratifying field of 
endeavor. 

1630 Wilson Street. 



NONCOMITANT HYPERPHORIAS 
Considered as aberrations of the postural tonus of 

THE MUSCULAR APPARATUS 

Adolph Posner, Capt, (MC) A.U.S. 
Washington, D.C. 


The role of the postural tonus of the 
extraocular muscles in the physiology of 
vision has been stressed in a previous 
communication/ There it was pointed out 
that the fusion-free position, in which 
one eye fixates while the other is occluded, 
does not represent a true position of rest 
and that therefore concepts which have 
been arrived at through the use of the 
conventional clinical tests are not safe 
guides to follow in determining the diag- 
nosis or the treatment of a given case. 

The process of fixation is accompanied 
by minute, rhythmic, involuntary adjust- 
ing movements which serve to prevent 
retinal fatigue by permitting the foveal 
image to roam over a large number of 
percipient elements, while at the same 
time maintaining accurate fixation. The 
latter is thus associated with a state of 
heightened tonus affecting all of the ex- 
traocular muscles. The fact that prolonged 
fixation frequently results in symptoms of 
eyestrain bears evidence to the validity of 
this statement. 

Physiologically considered, the closest 
approach- to a position of rest of the eyes 
in the waking state would be a vacant 
stare into space, no attempt being rnade to 
discern any objects. However, such ocular 
posture is of little practical value, since it 
does not offer a base line from which’ 
quantitative clinical measurements may 
be made. 

Since binocular vision arose at a fairly 
late stage of phylogenetic development, it 
niay be assumed that even in man there 
are present potential tonus-regulating cen- 
ters which control the postural muscle- 
tonus of one eye without reference to the 


other. Superimposed upon these are the 
centers controlling binocular innervation, 
both the tonic and the kinetic varieties. In 
the normal exercise of binocular vision 
the monocular influences are held in abey- 
ance, being completely inhibited by the 
higher centers. Hering’s law of equal bin- 
ocular innervation applies only to those 
latter centers. 

Two types of eye movements are typ- 
ically associated with an archaic postural 
pattern. One is divergence, which is rem- 
iniscent of the laterally placed eyes in 
lower mammalia. The other is an upward 
deviation which may be considered a pro- 
tective movement and is still normally 
present as Bell’s phenomenon, elicited by 
closure of the eyelids. 

The divergence movement has already 
been dealt with in the communication to 
which reference has been made.^ 

In all individuals there is present a po- 
tential tendency toward an upward rota- 
tion of the visual axes which increases 
with any increase in the general tonus of 
the muscular apparatus. Fixation provides 
such an increase in muscle tonus. If both 
eyes are fixating, no movement is, of 
course, possible. However, if one eye, for 
any reason, does not participate in the 
visual act, that eye may manifest the up- 
drift. Following are some of the condi- 
tions under which this phenomenon may 
be elicited: (1) Occlusion of one eye. 

(2) Amblyopia or blindness of one eye. 

(3) Lack of development of fusion. (4) 
Obstacles to fusion, such as anisometro- 
pia, heterophoria, and aniseikonia. 

The amount of hyperphoria present in 
the nonfixating eye will also depend on 
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the extent to which the binocular innerva- 
tion has supplanted and inhibited the more 
primitive monocular tonus-controlling 
centers/and on the degree of dissociation 
achieved by the clinical method emploj'ed. 
The Maddox rod produces more dissocia- 
tion than a red glass, unless the latter is 
dark enough to reduce the intensity of the 
muscle light to a mere glimmer, in which 
case it is as effective as the Maddox rod, 
or even more so. The longer monocular 
occlusion lasts, the greater will be the 
amount of h^'perphoria thus elicited. 

It should, however, be noted, that many 
clinically normal cases, on prolonged oc- 
clusion, exhibit analogous phenomena. On 
occluding one eye for one week, that eye 
may be found to have developed a hyper- 
phoria. On repeating the procedure on 
the other eye, the occluded eye need not 
show a corresponding amount of hypo- 
phoria, but ma}" even exhibit a hyper- 
phoria, or an exophoria, or a combina- 
tion of the two. It is interesting that 
Marlow," who had advocated his pro- 
longed-occlusion test as an important 
diagnostic aid, latcr^ admitted that it 
merely produces artifacts which bear no 
• relation to the normal physiology of the 
ocular movements. 

The two most widely circulated theories 
are the one of While," who ascribes the 
hyperphoria to a paresis of the superior 
rectus of tlie opposite eye, and that of 
Bielschowslcy,® who regarded the hyper- 
phoria as a disjunctive vertical deviation 
arising in some mysterious way from an 
inequality in the stimulation of the two 
retinas. 

■ If there is one single characteristic that 
differentiates a noncomitant hyperphoria 
from either the comitant or the paretic 
type, it is the fact noted by Bielkhowsky, 
that the higher eye, even behind a screen, 
responds with a downward movement 
whenever a dark glass is placed in front 
of the fixating eye. This behavior defi- 


nitely cstabli.shcs the existence of a rela- 
tionship between the visual processes of 
the fixating eye and the muscle balance 
of the nonfixating eye. Bielschowsky in- 
terpreted this phenomenon to mean that 
the reduced illumination of the retina of 
the fixating C 3 'C results in a disjunctive 
“vertical divergence." This explanation is 
purely hypothetical, besides seeming 
rather forced. 

To the writer’s knowledge, the view 
that regards the noJicomitant hyper- 
phorias as a synthesis of the primitive 
monocular tonus-regulators and the higher 
binocular innervation, has not been 
stressed cither in tc.xtbooks or in the liter- 
ature. 

The present communication will be 
limited to a consideration of two types 
of In’pcrphoria ; namcl}’, alternating 
hy^perphoria and monocular hypertropia 
of amblyopic eyes. 

AlTEKXATIXG lIYPERrnORTA 

In patients having normal binocular 
vision, alternating hyperphoria is fre- 
quently encountered cither as tlie sole 
anomaly or combined with other hetero- 
phorias. It may exist in combination with 
a comitant h)''perphoria, in which case the 
comitance is modified so as to suggest the 
presence of a muscle paral 3 '’sis. If the 
Maddox rod is held before one e 3 'c, the 
h3'perphoria is different in amount from 
what it would be were the rod placed be- 
fore the other e 3 ''e. However, the absence 
of diplopia and the uniformit}'^ of the 
deviation in the various portions of the 
field of fixation help to differentiate this 
type of hyperphoria from a lower neuron 
paralysis. The hyperphoria is entirely 
abolished or greatty reduced in amount 
by convergence and accommodation. 

A curious case was observed recently in 
a young soldier who had a congenital 
amblyopia of the right eye, the vision in 
this eye being 20/60. The left eye had 
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normal vision. Both eyes were on the 
same level when fixating binocularly. Con- 
vergence and accommodation were nor- 
mal. When the right eye was screened, it 
turned sharply upward 15 degrees, to 
return to the normal level when the screen 
was removed. When the left- eye Was 
'screened, .no movement, either up or 
down, was noted in either eye. The hyper- 
phoria of the right eye was the same in 
all fields of fixation. This case may be 
explained as a combination of a comitant 
right hyperphoria and an alternating 
hyperphoria. It may also be regarded as 
a transition stage to the type of non- 
comitant hyperphoria seen in blind or 
amblyopic eyes. 

The Bielschowsky phenomenon 

If one eye is either blind or markedly 
amblyopic it frequently displays a hyper- 
phoria of var}dng degree. In these cases, 
and even in those in which no hyperphoria 
exists, Bielschowsky was able to demon- 
strate that the blind eye makes a quick 
downward movement of about 10 degrees 
when a dark glass is held before the fixat- 
ing eye. Even if the dark glass is left in 
place, the blind eye will slowly return to 
its former, or almost its former, position. 
Bielschowsky explained this behavior by 
assuming that the reduction of illumina- 
tion of the retina of the fixating eye pro- 
duces a disjunctive binocular innervation 
with a resulting vertical divergence. The 
deviation manifests itself only in the 
blind eye, since the other eye cannot re- 
linquish fixation. Cords® has designated 
this t3'^pe of noncomitant hyperphoria as 
‘ Bielschowsky’s phenomenon,” a term 
which seems appropriate in view of the 
obscure nature of the physiology involved. 

An analogous phenomenon is obsei^’^ed 
in alternating hyperphoria. On screening 
either e)'e, the covered eye turns upward. 
If now, without changing the position of 
the screen, a dark glass is held in front 
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of the fixating eye, the other eye makes 
a downward movement behind the screen. 

Author’s theory 

In a study of a large number of cases 
of alternating hyperphoria and Bielschow- 
sky’s phenomenon, the author has made 
the following additional observations. 

1. If a screen is held in front of the 
fixating eye, the other, blind eye, makes a 
downward movement exactly as if a dark 
glass had been used. An intelligent pa- 
tient can be easily trained to keep the 
screened eye in the same position even 
though fixation is temporarily suspended 
through the interposition of the screen. 
This test is more difficult to carry , out in 
alternating hyperphoria, but there the 
same findings are obtained. 

2. If a lighted electric bulb is used as 
the fixation object and the light is extin- 
guished, no appreciable effect on the hy- 
perphoria can be detected. 

3. The interior of the eye may be il- 
luminated by light thrown through the 
pupil without altering in any way the 
response to the screening of the fixating 
eye. 

4. B}’- holding a black card in front of 
both eyes in alternating hyperphoria, or 
before the good eye in Bielschowsky’s 
phenomenon, so that the fixation reflex 
is either eliminated or rendered ineffec- 
tual, the deviation is found to be greatly 
reduced in amount or entirely absent. 

These observations permit the follow- 
ing 'deductions to be made : 

1. Fixation is at least as important a 
factor in producing the deviation as the 
illumination of the fixation object. 

2. The deviation varies with the visual 
activity and not with the amount of light 
striking the retina. 

3. Elimination of the fixation act re- 
duces or even abolishes the hyperphoria. 

It appears from clinical observations as 
well as from the theoretical considerations 
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discussed in the previous communication' 
that the eye muscles are subject to two 
t)'pes of tonus innervation : (a) The tonus 
derived from the voluntar}' nerve supply, 
which is invariably bilateral and sym- 
metrical; and (b) the reflex postural 
tonus, dependent on such factors as fixa- 
tion, illumination, and attention. Fluctua- 
tions in attention may play a part in the ir- 
regular up-and-down movements that arc 
frequently observed in the blind eye while 
the other eye stares at a fixation object. 
At any rate, whatever the cause ma}' be, 
these spontaneous oscillatory movements 
reflect the continuous play of tonus-regu- 
lating forces upon the entire musculature 
of the eye. 

Fixation and illumination tend to 
heighten the tonic activity (tension) of all 
eye muscles. In all persons there exists a 
tendency — archaic in origin, as expressed 
in Bell’s phenomenon — for the eyes to 
turn upward. The greater the muscle 
tonus, the greater this upward drive be- 
comes. In a large percentage of people 
the binocular linkage is loose enough to 
permit a greater or lesser degree of disso- 
ciation of the two eyes. Naturally, when 
one eye has been blind or amblyopic since 
childhood, the binocular functions arc 
rudimentary and the dissociation is quite 
marked. Hence, fixation by one e 3 'e re- 
sults in a tendency to upward deviation 
of both eyes, this tendency becoming man- 
ifest only in the nonfixating eye, and 
only to the extent that the laxity of bin- 
ocular innervation permits. It may be 
easily seen that by prolonged monocular 
occlusion the maximum degree of dissoci- 
ation is obtained, and it is not surprising 
to find vertical deviations in a majority 
of cases, differing in degree and in kind, 
depending bn which is the occluded eye. 

An interesting thought suggests itself 
in this connection, though not bearing di- 
. rectly on the subject at hand. Miners’ 
nystagmus is induced by absence of fixa- 
, tion and lack of light, and it is inhibited 


by convergence. These factors arc the 
same as enter into the genesis of alternat- 
ing hyperphoria. Fixation is associated 
with rapid, minute, involuntary adjusting 
movements. When the factors affecting 
muscle tonus arc reduced to a minimum, 
it is conceivable that these adjusting 
movements become so slow and coarse as 
to deserve to be classed with nystagmus. 

Since fixation by one eye is a relatively 
primitive function, it may produce a prim- 
itive tonus-response which, like Bell’s 
phenomenon, is originally' a protective re- 
flex, and does not necessarily bring the 
binocular motor apparatus into play. 
\Vhen, however, higher visual require- 
ments arc thrown upon the ocular appa- 
ratus, such as fusion, convergence, or ac- 
commodation, this primitive reflex tonus 
is inhibited and perfect binocular function 
is established. This state of affairs may be 
observed in alternating hy'perphoria. Even 
if either eye may drift upward spontane- 
ously on distant gaze, the hyperphoria is 
inhibited on convergence and accommoda- 
tion. 

Summary 

1. Alternating hyperphoria and non- 
comitant hypertropia of blind or ambly- 
opic eyes (Icnown also as Bielschowsky’s 
phenomenon) have been variously inter- 
preted as due to superior rectus paralysis 
and as a "vertical divergence’’ elicited by 
visual processes. 

2. An attempt has been made here to 
explain these conditions as aberrations of 
the postural tonus-mechanism of the ex- 
traocular musculature. 

3. According to this concept, voluntary 
binocular control of ocular movements 
has been superimposed upon an archaic 
tonus-regulating pattern that does not 
obey Hering’s law, and that manifests 
itself to the extent to which any laxity of 
the binocular linkage will permit a dis- 
sociation of the two eyes. 

General Dispensary, U. S, Army. 
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ON THE MORBIDITY OF TRACHOMA 

Andrew de Rotth 
Spokane, Washmgton 


A characteristic of every infectious dis- 
ease is its morbidity ; that is, the sick rate, 
or proportion of disease to health in a 
community in which every member has 
the opportunity to be infected. Most in- 
fectious diseases show a wavelike change 
of, morbidity ; for example, influenza is 
supposed to have a peak in every 30 
years, diphtheria in 8 to 10 years. We do 
not know about such oscillations in 
trachoma. Its occasional spread is due to 
the greater possibility of contact infec- 
tion. In this way trachoma was contracted 
by soldiers partaking in the Napoleonic 
campaign in Egypt in 1798-99, and they 
spread it in several European countries 
after returning to their homes. Such a 
spread can be observed on a small scale 
when the migratory laborer infects the 
members of his family. He contracts the 
diseases from his fellow laborer in the 
summer. This mode of infection has a 
great significance in Hungar3^ According 
to data I collected at the University Eye 
Clinic in Pecs, Hungary, 23 percent of 
trachomatous patients contracted the dis- 
ease from other agricultural laborers and 
33 percent acquired it from members of 
their own families. The same observation 
has been made in another part of Hun- 
gsr)', as in the county of Mezokovesd, 
where also the two main sources of 


trachoma are the family and the group of 
agricultural laborers. 

Our knowledge of the morbidity of 
trachoma is somewhat meager, although 
there are abundant statistics on the dis- 
tribution of trachoma. Twenty-five re- 
porters contributed statistics at the Thir- 
teenth International Ophthalmological 
Congress at Amsterdam,^ 1929, concern- 
ing the distribution of this disease 
throughout the world. WibauF collected 
these data and made a trachoma map of 
the world, for which he deserves our grati- 
tude. However, the figures of the map are 
based on the study of very different 
groups, nine in all ; for example, distribu- 
tion of trachoma among school children, 
recruits, samples of. population, and in 
eye clinics. 

Only if every member of a community 
has the opportunity to become infected 
is it possible to determine the morbidity 
of a disease. This is easy in the case of 
measles or influenza, for these spread 
through serial infection; moreover, a 
single exposure is sufficient to contract 
them. Trachoma, on the other hand, being 
a contact disease, spreads in communities 
whose members live continuously and 
intimately together. It is probably only 
exceptionally contracted from a single ex- 
posure. Such communities are found 
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among the poorest fanners in southeast- 
ern Europe. Each family uses the same 
washbasin and towel, sleeps in two beds, 
and lives in one or two rooms. There is a 
very great possibility that the infection is 
spread from the diseased eye by the 
fingers, handkerchief, by water used for 
washing pillows, and so on. In Mezo- 
kdvesd (northeastern Hungary) I ex- 
amined 12 families infected with tra- 
choma, and found 41 members out of 70 
suffering from the disease (5S.5 percent). 
But these families, because they were 
so severely affected, were purposely se- 
lected b}' the local trachoma doctor. In the 
same village practically all the inhabitants 
have been examined by the local physi- 
cians. In two districts — one half of the 
village — 308 (33.9 percent) out of 90S 
members of 165 families suffered from 
trachoma. Data collected from trachoma 
patients treated at the University £ 3^0 
Clinic, Pees, Hungar}^ showed 137 (34.4 
percent) out of 398 members of 76 
families as diseased. In trachoma-afflicted 
families it ma}"- take several montlis or 
years before another member of the 
famil}'^ shows signs of trachoma. In this 
series only those individuals could be ex- 
amined who came to the Clinic. The con- 
dition of other members of the family was 
necessarily determined by the testimon}' 
of those examined, and that is ver}’’ un- 
reliable. Even the reports of these previ- 
ous investigations in Mezdkovesd, where 
- diagnosis was made by several physicians, 
do not give the real number of diseased 
persons. We know there is no single 
symptom that determines the diagnosis of 
trachoma beyond doubt. In all such ex- 
aminations the personal equation of the 
examiner must be considered. 

In a second series of investigations this 
factor was excluded by considering only 
'families whose members had inclusion 
bodies. In addition to trachoma, these are 
found in the paratrachoma diseases: in- 
clusion blenhorrhea, inclusion conjuncti- 


vitis, swimming-pool conjunctivitis. But 
these diseases can be differentiated from 
trachoma. Swimming-pool conjunctivitis 
is contracted in pools ; inclusion blennor- 
rhea of the newborn cannot be confused 
with trachoma, because the newborn has 
no trachoma. The only paratrachoma dis- 
ease to be confused with trachoma is in- 
clusion conjunctivitis of the adult, but 
this disease is rare, acute, and for the 
most part monocular. Thus, if inclusions 
arc found in the conjunctiva in a case of 
chronic conjunctivitis in a trachoma 
countr 3 ', the disease is considered to be 
trachoma, even if the clinical s 3 'mptoms 
arc doubtful. Excluding the paratrachoma 
diseases, the finding of inclusion bodies 
makes the diagnosis of trachoma certain. 
Scvent 3 '-onc (42.3 percent) out of 168 
members of 28 inclusion-positive tra- 
choma families suffered from the disease. 

Some other statistics available also 
throw light on the morbidity of trachoma 
in I-Iungar 3 ^ Lenard’ examined the whole 
population of several scvercl 3 ' infected 
villages and found the incidence of 
trachoma cases to be as follows: Tot- 
szentmarton 35. S percent, Molnari 35 
percent, Somjenhaza 33 percent. He also 
found 1,509 cases (30 percent) out of 
5,079 inhabitants of the county of Le- 
ten 3 'e, the southwestern corner of Hun- 
gar 3 f. These are the most heavil 3 ’' in- 
fected villages in that countr 3 ’’, and nearl 3 ' 
all the families are involved. The per- 
centages show strong resemblance to tlie 
figures found by us. 

The situation is a different one in 
Eg 3 Tb It is known that practically all 
the natives acquire trachoma. AVilson* 
(1929) examined the inhabitants of the 
village of Bahtim. Out of tlie total popu- 
lation of 3,540, 491 could not be reached 
and 140 were under one year of age. 
Those examined showed the following 
condition of conjunctiva. Trachoma I, 
20.6 percent; Tr. II, 1 percent; Tr. HI, 
72.4 percent; Tr. IV, 3.6 percent; acute 
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conjunctivitis 2.4 percent. Subtracting 
this last group, which might contain 
trachoma cases as well, all persons ex- 
amined were diseased. Twenty-five per- 
cent of the babies under one year of age 
showed trachoma. It can be Stated that, 
trachoma has a morbidity of 100 percent 
under the social, climatic, and racial con- 
ditions of Egypt. Searching among the 
data of reports prepared for the Amster- 
dam Congress, only the paper of Miya- 
shita® (Japan) gives statistics concerning 
the distribution of the disease in the 
families, and number of diseased families 
in a village. 

These statistics indicate (supposing the 


filth, and over crowding.” These condi- 
tions are very different in different coun- 
tries. 

The main source of infection with 
trachoma is the family. This mode of 
spreading the disease causes the hardest 
problem in the fight against it. The meas- 
ures generally accepted are fairly effec- 
tive, such as periodic examination of 
school children and recruits, treatment, 
hospitalization, and, so on, but the main 
source cannot be reached unless the gen- 
eral welfare and hygiene of the poorest 
is improved. Wibaut^ summarizes it in 
this sentence, "the countries most affected 
are the poorest.” 


Author 

! Number of 

1 Examined 

Families 

Number of 

1 Infected 

* Families 

1 

Percentage 

1 of Infected | 
' Families 

Percentage of 
Trachoma among 
the Population of 
the Village 

Maruo 

998 

470 

47 

14.1 

Kumamoto 

502 

363 

72 

31.4 

Wakisaka 1 

100 

80 

80 

43.6 

Nara 

4.695 

3.791 

81 

48.3 

Aomori 

89 1 

76 

85 1 

48.8 


number of members in families with and 
without trachoma to be the same on the 
average) that 30 to 60 percent of the 
members of trachoma families suffer 
from trachoma. From another table given 
by Miyashita, showing data from the 
same writers, the family incidence is 
about 30 to SO percent. 

It remains a subject for discussion, 
whether the nonafflicted members have an 
absolute or relative immunit3\ Some of 
the individuals may have an abortive form 
of the disease. Another group is exposed 
to infection at an advanced age, when 
immunit)'- seems to be higher. Trachoma 
is more easil}’- contracted by a child than 
an adult. The abundant lymphatic tis- 
sue of the child, and its atrophy in the 
adult may have an influence on that fact. 



trachoma, all suffer equalty when ex- 
posed to the same conditions of contagion. 


The most important measure in the 
fight against trachoma is its treatment. 
A few years ago it Avas to be hoped that 
sulfanilamide was the specific drug, but 
by now over two scores of publications 
show a wide divergence of opinion con- 
cerning its effectiveness. The first publi- 
cations were enthusiastic about its specific 
action, but by now several are skeptical 
of its curative effect, and others admit 
that only a small number of patients re- 
spond to sulfanilamide. Julianelle and 
J. E. Smith^ subjected trachomatous tis- 
sues ill vitro to different concentrations of 
sulfanilamide. The tissues were then 
tested for infectivity. “Under these con- 
ditions, it was not possible to demon- 
strate that sulfanilamide has any appreci- 
able effect on the infective capacity of 
the virus of trachoma.” Veiy correctly 
they remark that "conditions in vitro are 
not identical with those in vivo,” al- 
though, tinder their experimental set-up. 
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very similar. On the oilier hand, it seems 
to he highly significant that the inclusion 
bodies disappear from the conjunctiva in 
three days, when the patient is treated 
only with the drug per os, as Thygeson® 
found to be the case in 16 instances of 
inclusion-positive trachoma patients. In 
this part of the country trachoma is ver}’ 
rare. In 5 years, the author has seen 
only three inclusion-positive trachoma 
eases. In all three eases there were no 
inclusions to be found on the fourth 
day, after sulfanilamide administration 
only, without any local treatment, thus 
confinning Thygeson’s observation. In 
six weeks the trachoma was cured 
clinically in all three cases. The drug was 
given for two weeks, with an interval of 
one week. Six weeks seems to be a long 
time for a cure by a “specific” drug, but 
it cannot be expected that the deep histo- 
logic changes of the conjunctiva, lympho- 
C 3 'tic and plasmacellular infiltration, fol- 
licles, and papillary hypertrophy would 
disappear as soon as the infective agent 
is destroyed. 

The same is true for the disappearance 
of luetic changes under specific treatment. 
Spirochetes disappear from the primarj'- 
luetic lesion in 48 hours, when the patient 
is treated with arsenicals, but it fakes 
several weeks before the lesion is healed ; 
and this is in the acute stage of the in- 
fection. It takes about two months before 
a gumma clears up under specific treat- 
ment. If the inclusion body is the con- 


glomerate of the virus, or if it indicates 
the presence of the virus, and thus the 
infectivity of the case, it is to be hoped 
that sulfanilamide or some even more 
cfTeclive sulfa drug will prevent the 
spread of the disease. An inclusion- 
positive trachoma case should be hos- 
pitalized for the first scries of sulfanila- 
mide treatments. 

Su^t.^tARy 

Only in communities in which members 
of families live under very crowded and 
poor hygienic conditions, can the real 
sick rate of trachoma be determined, be- 
cause of the chance of repeated and mas- 
sive contacts. The morbidity is 100 per- 
cent in Egj'pt, 30 to 60 percent in Japan, 
and was found to be 30 to 58 percent in 
Hungar}’-, 42.3 percent in inclusion-posi- 
tive trachoma families. Certain individ- 
uals and old persons have a relative im- 
munity, but no race is immune from 
trachoma. The main source of trachoma 
is the family, and in southeastern Europe 
the migratory laborer. 

General welfare and h 3 'gicne help in the 
fight, as is well known. But the most im- 
portant weapon is the treatment. The 
disappearance of the inclusion bodies 
from the conjunctiva in a few da 3 % when 
sulfanilamide is administered, makes us 
hope that the infectivity of tlie individual 
can be quickl 3 '^ suspended, and thus the 
danger he represents be eliminated for 
family and countr 3 ^ 
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NOTES, CASES, INSTRUMENTS 


SIMPLE EQUIPMENT FOR DE- 
TERMINING OCULAR-MUSCLE 
EFFICIENCY- . 

Frederic ,H. Thorne, Colonel 
, (MC) U.S.A. 

Washington, D.C. 

Phorias may be uncovered and meas- 
ured and fusion efficiency evaluated in 
various ways. The following equipment 
and techniques have been employed by 
the writer for the past 10 years. The 
equipment is compact and inexpensive and 


peep hole is employed in the "peep, hole” 
or "pinhole” test preliminaiy to refrac- 
tion, to determine whether Or not vision 
is correctible. The screen itself serves as 
an ordinary eye screen to exclude one^ 
eye when testing monocular vision, and 
the like. 

The shoulder and the axis of the Mad- 
dox rod are set at an angle of 45 degrees 
to the long axis of the screen. This posi- 
tion permits the examiner to rest his 
fingers convenient^ against the side of the 
examinee’s face and temple, thereby 



Fig. 1 (Thorne). Eye screen with Maddox rod. 


the technique is sufficiently accurate for all 
routine ocular-muscle-efficiency tests. 

The - equipment consists of a red 
multiple Maddox rod encased in a wooden 
eye screen (fig. 1) and a set of loose, 
square prisms. In addition to the multiple 
Maddox rod the eye screen is equipped 
with a handle, the end of which termi- 
nates in. a white ivory sphere ; a V-shaped 
shoulder below the Maddox rod to sup- 
port the prisms and assist in the proper 
placement of same, and a peep or pinhole 
1 mm. in diameter. The white sphere is 
employed for fixation purposes and rough 
visual-field determinations, and so forth. 
The shoulder serves as a support for the 
pnsms employed to measure the phorias 
uncovered and obviates the necessity of 
closely scrutinizing the prisms and screen 
to insure proper placement. The 1-mm. 


steadying the screen. The position of the 
line of light is indicated by a white line 
on the face of the screen, which is at right 
angles to the axis of the Maddox rod; 
This line assists the examiner in holding 
the shield at its proper angle before the 
eye and is perceptible in a moderately 
darkened room. 

- The shield is inexpensive and practical- 
ly indestructible. If a sufficient number 
of these shields were placed in each eye- 
examination unit, all personnel on duty 
therein could be provided one and each, 
carry it as he does his fountain pen. 

Inch-and-a-half square loose plastic 
prisms are recommended in preference to 
glass prisms of the same size, as the 
plastic type is not easily broken. It is' true 
the plastic prism scratches easily, but a 
considerable amount of scratching can be 
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inniclcd before the prism becomes ineffec- 
tive. Prisms in strength from 0.5 to 12 
diopters are sufilcient for all routine 
musclc-cfficicncy tests. Round prisms 
from the trial case may be employed in 
connection with this shield, but accurate 
placing of round prisms is more difllcull 
than with the square type, as they arc 
designed to be used in a trial-lens frame. 
In addition to measuring the degree of 
phorias uncovered, the square prisms arc 
cmplo 3 'ed in measuring the efficiency of 
fusion. 

The eye screen with its I^Taddo.x rod 
and square loose prisms can be conveni- 
ently carried in a single case constructed 
for the purpose. With the exception of a 
spot lamp the entire ocular-muscle equip- 
ment will then be contained in a single 
case approximately 2^4 by 2^4 by 6 
inches in size. 

Office of the Surgeon General. 


MOTILITY CLINIC* 

Concomitant convergent strabismus 
WITH overaction OF THE INFERIOR 

OBLIQUE MUSCLES AN0 DISSOCIATED 
VERTICAL DIVERGENCE 

Hermann M. Burian, M.D. 

Hanover, Nciv Haml^shirc 

Miss A. McC., aged 16 years. Very 
soon after her birth the parents noticed 
that Jier eyes turned in alternately. Par- 
ticular attention was paid to this, since 
there was a history of strabismus on both 
the paternal and maternal sides of the 
family. The patient was examined for 
glasses at an early age; the refractive 
error was found to be low ; no correc- 

*From the Clinical Division of the Dart- 
mouth Eye Institute, Dartmouth Medical 
School. The case described was demonstrated 
at a staff meeting of the Dartmouth Eye In- 
stitute. 


lion was given, but the left eye was. 
bandaged for some time. 

Eight yeans ago the patient’s neuro- 
muscular condition was thoroughly 
checked for the first time. Visual acuity 
was normal in each eye; refraction: R.E. 
= L.E. = d-l.OOD. sph. O +0.50D. 
cyl. nx. 90°, An alternating convergent 
strabismus of 20 to 22 arc degrees (40 
to was found. The position of the 
double images in the double-image test 
corresponded to the angle of squint, anrl 
the afterimages in the afterimage test 
formed a cro.ss (normal retinal corre- 
spondence). Adduction in the right eye 
was excessive and the patient appeared to 
prefer the left eye for fixation. A guarded 
tenotomy' of the right internal rectus 
muscle was performed by' Dr. Biclschow- 
sky with excellent result. 

Certain features which complicate this 
simple picture were noted when the pa- 
tient was first seen ; they' have not changed 
to this day'. 

Diagnosis 

At present the refraction and visual 
acuity are : R.E. — 0.50D. sph.O— 0.75D. 
cyl. ax. 15° = 20/20 -2; L.E. +1.2SD. 
sph. O -0.50D. cyl. ax. 180° = 20/20. 
The wearing of the glasses does not no- 
ticeably' influence the position of the pa- 
tient’s ey'cs, but it gives her comfort for 
close work and at the movies. 

The patient appears to have binocular 
fixation for distance; the right ey'eball is, 
possibly' slightly' protruding. However, at 
times the right ey'e turns slightly' in and 
up ; occasionally, though much more rare- 
ly', the same happens with the left eye 
(%. 1 ). 

Rotations. When the patient looks to 
the right there is a slight restriction of 
the adduction of the left eye, but at the 
same time that ey'e makes a definite up- 
ward movement ; the abduction of tlie 
right eye is normal (fig. 2A). In leyover- 
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sion there is a restriction in the adduc- 
tion of the right .eye, more pronounced 
than on the other side, and also an up- 
ward movement of the adducted eye ; the 
abduction of the left eye is normal (fig. 
2B). The movements in all other direc- 
tions are free, except that in looking up 
and right and up and left the adducted 
eye makes n much larger excursion up- 
ward than does the abducted eye (figs. 
2C and 2D). In this case the convergent 
strabismus is complicated by an overr 
action of the inferior oblique muscles of 
both eyes, resulting in an excessive up- 
ward movement of the adducted eye. 

This is not a rare occurrence. In some 
of the patients the overfunction is so 
marked that it necessitates a myectomy of 
the inferior oblique muscle. 

This particular case shows very well 
to what the overaction is not due. It is 
not an apparent overaction, simulated by 
a weakness of the superior rectus muscle 


INSTRUMENTS 



Fig. 1 (Burian). Primary position. 


of the abducted eye, since the elevation 
of the abducted eye is perfectly normal 
(figs. 2C and 2D). Nor can the over- 
action of the inferior oblique be the result 
of a weakness of the superior oblique; 
the depression of both eyes in adduction 
is normal, indeed, if anything, somewhat 
excessive (figs. 2E and 2F). Finally, it 
cannot be due to the action of a skew in- 
sertion of the internal rectus muscle, since 
both internal rectus muscles are under- 
active rather than overactive. It is quite 
clear that this case presents an actual 
enlargement of the field of fixation of 



Fjg. 2 (Burian). A, Dcxtroverswn. Adduction O.S. slightly deficient; marked overaction of the 
eft inferior oblique muscle. B, Lcvoversion. Adduction O.D. deficient; overaction of right 
Jnf^ior^ oblique muscle. C, Looking up and right. Same as A. D, Looking up and left. Same 
there is no deficiency in the action of either superior rectus muscle. E, Looking 
Excursions normal, except for deficient adduction O.S. F, Looking down and 
Excursions normal, except for deficient adduction O.D. 
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the adducted eye in elevation and adduc- 
tion; an actual and typical overfunction 
of the inferior oblique muscles. 

. Cover icst. The paticnr fixates the light 
in the center of the tangent scale. The 
right eye is covered, and after removing 
the cover a slight outward movement of 
the right eye is apparent. But this out- 
ward movement is somewhat concealed 
by a slow doivnxvard movement of the 
eye. Immediately after uncovering it, the 
right eye is definitely higher. It stays in 
this position for a moment and then slow- 
ly turns down, possibly even somewhat 
below the horizontal plane. The left eye 



Fig. 3 (Burian). A, Immediately after un- 
covering the right eye : The right eye is higher 
than the left. B, Immediately after uncovering 
the left eye: The left eye is higher than the 
right. 

also shows a slight outward movement 
and a slow downward movement in the 
cover test. However, it is apparent that 
the left eye makes a wider sweep down- 
ward than does the right eye. When the 
eyes.-. are alternately covered, the eye 
which ■ assumes fixation moves slightly 
out and verj^ noticeably downward. This 
downward motion is very slow unless 
the opposite eye is covered, in which case 
the downward 'motion is speeded up. In 
other words, under cover each eye turns 
in and up; the left eye going farther up 
than the right eye (fig. 3). Such an ele- 
vation of each eye under cover must not 
be confused with a hyperphoria. It is a 


dissociated movement which Bielschow- 
sky designated as dissociated vertical di- 
vergence. 

In measuring the angle of squint %vith 
prisms, the horizontal movement of the 
eyes is stopped with a prism of 10^ base 
out, but the dissociated vertical move- 
ment still persists. This vertical move- 
ment cannot be stopped by adding prisms, 
base down or up, in front of the e 3 'es. It 
is impossible to determine the amount of 
the dissociated vertical divergence by 
means of the cover and prism test. This 
test cannot be applied to the measurement 
of the dissociated vertical divergence. 

Double-image test. With a dark-red 
glass in front of the right eye, the patient 
reports that the red image of the fixation 
light of the tangent scale is at 5 arc 
degrees to the riglit and 6 arc degrees be- 
low the center light, ^^''ith the red glass 
in front of the left eye she sees the red 
image 5 arc degrees to the left of the 
fixation light and 12 arc degrees below 
it. These at first somewhat baffling re- 
sults of the double-image test are easily 
explained by a simple analysis. The un- 
crossed diplopia indicates that the patient 
has normal retinal correspondence .and 
that the distance of the double images 
corresponds to the residue of the con- 
vergent strabismus of 5 arc degrees. The 
vertical diplopia — simulating both a right 
and left h 3 'perphoria — shows that there 
is a dissociated vertical divergence. The 
fact that the vertical distance is larger 
when the red glass is in front of the left 
eye indicates that in addition to the dis- 
sociated vertical divergence there prob- 
ably exists in this case a left hyperphoria 
which happens to be of the same amount 
as the dissociated vertical divergence; 
namely, 6 arc degrees. 

Examination for hinoc}ilar vision. On 
the synoptophore the patient .has an ob- 
jective and subjective angle of squint of 
about 10^ of esotropia- with first-degree 
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targets. The patient is able to fuse second- 
degree targets and has fusional ampli- 
tudes of from 7 to 12^ of convergence 
to 3 to of divergence. -She has third- 
degree fusion, but there is considerable 
suppression of the right eye. 

In the stereoscope the patient fuses 
properly and has up to 60 or 70 percent 
stereopsis with the graduated Keystone 
DBg chart. 

It is unusual to find such a high degree 
of binocular cooperation in a patient 
whose horizontal strabismus ' began -at a 
veiy early age, who had a rather large 
angle of squint up to the age of eight 
years, and who has, in addition to the 
horizontal, a marked and complicated 
vertical muscular imbalance. It is not 
surprising that she loses fusion at the 
slightest provocation. 

- Summary 

This patient has had since birth an 
olternaling convergent strabismus with a 
large angle of squint. In spite of that she 
has preserved the normal sensorial ret- 
inal relationship. The horizontal devia- 
fion is complicated by vertical disturb- 
ances consisting of three components : An 
^craciton of both inferior oblique 
inuscles, a left hyperphoria, and a dis- 
sociated vertical divergence. Notwith- 
standing the severe handicap, the patient 
has most of the time binocular vision 
and a fair amount of stereopsis. 

•the characteristic features presented 
y this patient are not always displayed 
sn clearl}’^ as they are in her case. But it 
ts mainly through the study of pro- 
nounced cases that one learns to improve 
one’s diagnostic ability. ‘ 

^1^ is of importance for the therapy to 
inake the diagnosis of dissociated vertical 
uergence. This is best done by using a 
nrk-red filter in conjunction with the 
^nngent screen, and placing the filter al- 
"^}s alternately in front of either eye. 
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It will hot be discovered if the filter-^— or 
the Maddox rod — is placed routinely in 
front of only one eye, say the right. If 
a dissociated vertical divergence is mis- 
taken for a right or left hyperphoria, 
prisms may be given or even an opera- 
tion performed. The dissociated vertical 
divergence is, however, a purely innerva- 
tional anomaly which is not accessible to , - 
therapy by prisms or operation. 


REFRACTION CLINIC* 

Discussion by Albert E. Sloane, M.D.'* . 

Boston 

A 24-year-old lady, a bookkeeper, who 
had never worn glasses complained of 
blurred near vision after prolonged work. 
She stated that the print tended to run to- 
gether and that she could make herself 
see clearly by either rubbing or closing the 
e 3 ^es with force. She volunteered that it 
was probably the lighting which was the 
cause of her difficulty. 

Examination 

The first examination revealed: 

Vision O.D. 20/30. With a -1-2.00D. 
sph. =0= — .50D. cyl. ax. variable it was 
20/20-3 to 20/20. Vision O.S. 20/30. 
With a -I-2.00D. sph. O — .50D. cyl. ax.' 
variable it was 20/30 — 3 to 20/20. 

It was found that one could not be sure 
of the axis of the cylinder since the sub- 
jective test showed a varying choice of 
axes from time to time. Retinoscopy 
seemed to indicate with-the-rule astigma- 
tism ( — axis 180°) but this was not 
always acceptable to the patient. Since 
spasm of accommodation must have been, 
causing the varjdng findings, homatropine 
was ordered and examination to be made 
on another day. The second examination 
under cycloplegia showed: 

*From the House Officers' Teaching Clinic, 
Massachusetts Eye and Ear Infirmary'. 

t Director of Department of Refraction. 
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Vision O.D. +2.75D. sph. =0= -.50D. 
cyl. ax. 150° to 30° = 20/30; O.S. 
+2.75D. sph. 0= -.50D. cyl. ax. 135° 
to 180° = 20/30. 

Even under these conditions one could 
not be sure of the axis, which varied as 
much as 60 degrees, when trying to place 
the cylinder in its proper meridian. It 
was then decided to check the patient on a 
morning when she had not used her eyes. 
The third examination revealed: 

O.D. +2.25D. sph. =C= — .50D. cyl. ax. 
variable; O.S. +.25D. sph. =0= — .50D. 
cyl. ax. variable. 

You will note that again the proper axis 
could not be satisfactorily ascertained. 
The swinging-C 3 dinder test did not agree 
with the cross-cylinder check nor with it- 
self on repeated trials. 

The phoria test was made with a 
-1-1.50D. sph. in place and was found to 
be : distance, 2^ csophoria, vertical ortho- 
phoria ; near, 2^ exophoria. 

Discussion 

A 24-year-old person with symptoms 
referable to her work is presented. It is 
the patient’s suggestion that poor lighting 
is the cause of her difficulty. We may 
limit the discussion to three phases : 

(1) The muscle balance of the two 
eyes. Note that there is only 2'^ of eso- 
phoria present for distance with no ver- 
tical imbalance and only 2^ of exophoria 
at near. This certainly lies within normal 
limits and should be excluded as a cause 
of the patient’s complaints. 

(2) The physical environment from a 
standpoint of lighting. It -is true that in- 
adequate illumination can cause asthe- 
nopic symptoms, but the complaints are 
usually those _of fatigue and general dis- 
comfort rather than of periods in which 
the vision is clear and then blurs and then 
can be made clear again by shutting or 
rubbing the eyes. 

(3) The refractive error. Certainly 


there is enough hypermetropia to produce 
s\'mploms at near and yet allow fairly 
good distance vision, because at this pa- 
tient’s age the accommodation is active. It 
would readily appear that the hyperopic 
error alone can well explain the symp- 
toms. A perplexing situation is introduced 
b}' the disclosure of a dcfinile amount of 
astigmatism as found by three refractions 
and yet alienability properly to establish 
the position at which this astigmatism 
should be corrected. While this occur- 
rence is relatively rare it does happen suf- 
ficicntly often to make its management a 
problem. It seems that some people can- 
not discern the best position for a correct- 
ing cylinder when there is an associated 
substantial spherical error that has here- 
tofore been unrecognized. Under such 
circumstances it is best to ignore the astig- 
matic correction and prescribe only for 
the spherical component. Almost inevi- 
tably, such a person will be able to give an 
accurate determination of his astigma- 
tism shortly after he has worn his spheri- 
cal correction for a time. It is generally 
true that it is better to correct only the 
astigmatism that a patient manifests on 
subjective tests rather than an astigmatic 
error that is discovered objectively and 
that the patient persistently rejects sub- 
jectively. 

Solution 

I should order -hi. SOD. sph, for each ’ 
e3'^e and ask the patient to return after an 
interval of not more than one year for a 
reexamination and before that if there 
are symptoms. I should tell the patient 
that full correction cannot be given at 
this time and for this reason the earlier- 
than-usual second visit will be necessary. 

Questions 

House Officer: Do you not find, that . 
with cylinders of even this order (0.50D.) 
the patient will frequently be unable to 
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decide the exact axis within 30 degrees ? 

Dr.- Sloane; In errors wherein the 
spherical component is high, such as over 
4.00D., I should expect difficulty in find- 
ing the axis within 15 degrees, but in 
errors wherein the spherical component is 
2.00D. or less, the patient -can generally 
pick his axis within 10 degrees. Usually 
he can pick it almost “on the nose” if he 
has worn glasses before and his vision is 
good. Have you never seen a person with 
an error of +2.00D. cylinder who has 
never worn, glasses before and could not 
make a choice of axis within an amplitude 
of 15 degrees yet after having worn his 
glasses for a month or so, could select his 
axis exactly ? (This makes one feel almost 
stupid in having failed to get the proper 
axis at the first visit.) 

243 Charles Street. 


CAPILLARY HEMANGIOMA OF 
PALPEBRAL CONJUNCTIVA 

Pathologic report 
Otis D. Wolfe, Capt. (MC), A.U.S. 

Fort Riley, Kansas 

Although hemangiomata are considered 
neoplastic in nature, it is generally con- 
ceded that the predisposing condition is 
present at birth, even if the tumor itself 
's not.^ Consequently, they are most often 
seen in young people and are especially 
common in the newborn. Hemangiomata 
of the conjunctiva are rather uncommon 
adults, and, when encountered, one 
often obtains a histor)”^ of a small “birth- 
oiark which had been present for months 

jears and then began to grow rather 
suddenly. 

The following case is reported, not be- 
^Use hemangiomata of the conjunctiva 
are rare, but because, in this case, the his- 
of onset was unusual and misleading. 
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Only pertinent points in the history, and 
examination are included. 

The patient was a white male, aged 21, 
years. He presented himself at the Eye 
Clinic with the request that a “chalazion” 
be removed from the lower lid of the right 
eye. The growth was first noted four 
months previously at Avhich time there 
were pain, redness, and swelling of. the 
area. Within a period of not more than 
two days he noted a small “lump” which 
could be felt through the skin. The acute 
symptoms subsided rapidly; however, the 
localized “lump” persisted but caused him 
little discomfort. 

The growth increased in size gradually 
over a period of approximately four 
months, and this resulted in mechanical 
impairment of vision. Also a mucous dis- 
charge was present for the first time. 

The past medical and family history 
was irrelevant. The patient felt certain 
that there had been no growth nor other 
abnormality of this lid previous to four 
months ago. He had had an “ordinary 
chalazion” on the upper lid of the right 
eye which had been surgically removed 
approximately a year ago through a hori- 
zontal skin incision. The onset of this 
-older growth was similar to the present 
one, but following the initial acute stage 
he was free of symptoms. The growth 
had been removed for cosmetic reasons. 
The patient stated that he had had a 
total of five chalazia but that only the one 
had been surgically removed. None of 
these had occupied the site of the present 
one. He gave no history of trauma' to the 
conjunctiva or lid area. 

Examination. A soft, bluish-red, globu- 
lar mass, which readily changed its shape 
on manipulation of the eyelid, was ob- 
served in the palpebral fissure of the right 
eye. It rested snugly between the free bor- 
der of the lower lid and the infero-nasal 
quadrant of the cornea and bulbar con- 
junctiva (fig. 1). The surface was covered . 
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_ The patient was reexamined five days . consists principally of loose, fibrous con- 
postoperatively. He reported that there nective tissue that is heavily studded with 
had beeri no untoward reaction during small, thin-walled blood capillaries, all of 
this period. He was last seen approxi- which are congested. The fibrous tissue, is 
mately six weeks following the excision, young, and numerous fibroblasts are pres- 
At this -time he was confined to the hos-" ent. Throughout the section there is a 
pital with measles, so . that a photograph dense infiltration by all types of inflamma- 
was precluded. The conjunctiva was per- tory cells, principally lymphocytes and 
fectly smooth and there was no evidence monocytes ; plasma cells toward the cen- 
of residua or recurrence. • tral portion of the section and poly- 

Pathologic report {figs. 3 and 4). morphonuclears around the periphery. 

Grow; The specimen consists of an^in- There is no evidence of the presence of 

jected polypoid, epithelium covered rhinosporidia. (Examination for rhino- 

growth 6 by 5 by 3 mm. in size, with a sporidia had been specifically requested.) 

smooth surface. The interior is soft in con- Pathologic diagnosis: Capillary heman- 
sistence and of a homogeneous dark- gioma of the conjunctival surface of the 
■ brown color. The- whole specimen is used right lower eyelid with acute inflamma- 
for blocking. Microscopic: The section tion. 

Reference 

’ Duke-Elder, W. S. Textbook of ophthalmology. St. Louis, C. V. Mosby Company, 1938, v. 2, 
p. 1798. 
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ROYAL SOCIETY OF MEDICINE 
Section of ophthalmology 
March 12, 1943 

Mr. Frank A. Juler, chairman 

Abstracted by permission from tlie 
Proceedings of the Royal Society of 
Medicine (Section of Ophthalmology), 
1943, volume 36, no. 3, sectional page 15. 

Tuberculosis of the conjunctiva 

Mr. S. H. Browning (for Mr. Harold 
Ridley and Mr. AVilliams) presented a 
29-ycar-old woman who complained of 
an ulcer on the lower lid which was first 
noticed in December, 1942. It was a 
punched-out ulcer, with hard edge, on 
the inner third of the lower lid of the 
left eye. There was a yellow patch on 
the bulbar conjunctiva where the ulcer 
touched. In the course of about one month 
the ulcer, as such, healed. The condition 
was obviously tuberculous. 

Sections of a portion of the conjunc- 
tiva showed typical tuberculous giant- 
cell systems and Ziehl-Neelsen’s stain 
showed tubercle bacilli. Guinea-pig in- 
oculation was positive and the tubercle 
bacilli were found to be of human type. 

Discussion. Mr. O. G. Morgan said 
that he had seen three or four cases of 
this type in which the infection had been 
with the human form of tubercle bacillus. 
They were accidental infections and not 
part of a general tuberculous condition, 
and were treated locally with ultraviolet 
rays ; two of the patients were sent to a 
sanatorium for six months, where they 
had general treatrnent and additional 
therapy with ultraviolet light. All of them 
had enlarged preauricular glands, which 
were either aspirated or opened. In two 


of them he removed all the coxcomb con- 
junctiva very thoroughly, and he thought 
that they all recovered. The local condi- 
tion certainly improved, and, as far as 
he was aware, there was no spread to a 
general tuberculous infection. He felt 
that there was a vast field for sanatorium 
treatment in these cases. He had also 
sent to the sanatorium three or four pa- 
tients who, on account of chronic re- 
lapsing bilateral iridoc 3 xlitis, had lost one 
eye and whose other eye was definitely 
failing. He regarded this condition as 
tuberculous, although actual tests could 
not prove it, And he was quite convinced 
that these patients showed greater im- 
provement in a sanatorium than would 
have been possible had they been treated 
as- out-patients. 

Mr. Lindsey Rea said that he remem- 
bered a case of a young girl who had 
disseminated tuberculous lesions on the 
eyelids, face, fingers, wrists, and ankles. 
She was sent to Rollier’s Sanatorium at 
Leysin for two years. There at 5,000 feet 
above sea level and in brilliant sunshine 
she greatly improved, and she lived for 
19 years afterwards. Rollier gave inten- 
sive sunlight treatment to the everted 
eyelids for 10 minutes every day. 

In another case of a boy with a tuber- 
culous e 3 ^elid there was a gland beneath 
the mandible. Excising the gland was 
considered at the time but the boy was ‘ 
treated only for the eye condition which 
healed. However, the gland in the neck 
afterwards broke down, producing a 
running sinus for years. The patient, 
shown by Dr. Browning, had inflamed 
glands which she did not like to have 
touched. He urged that she be sent to 
a sanatorium to get as much sunshine 
as possible. 
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Mr. P. M. Moffat said that he had a 
similar case which proved to be tuber- 
culous.' The patient was a 14-year-old 
boy who was sent to Hayling Island for 
treatment. After six months he returned 
and was practically normal. Concerning 
the transmission of the condition from 
one tuberculous subject to another, he 
had seen an interesting case seven or 
eight years ago in which a girl had, what 
was clinically, a primary chancre of the 
lip. This subsequently proved to be tu- 
berculous. Her fiance was found to be 
suffering from active tuberculosis of the 
lungs. 

Mr. Juler said that he had seen several 
cases of primary tuberculosis of the con- 
junctiva which improved under local 
treatment. In one case a subepithelial roll 
in the ' fornix was dissected. Patients 
with ulceration were scraped and, on the 
whole, improved. Personally, he was 
afraid of large doses of tuberculin. 

Mr. Harold Ridley said that there was 
no sign of tuberculosis elsewhere in his 
patient. The latter was seen by one of 
his colleagues who suggested that the 
infection had been caught from farm 
animals. Whether it was a true case of 
Parinaud he could not say. 

The control of ocular pain 

Mr. Charles B. Goulden said that 
there is considerable difficulty in con- 
trolling the pain produced by glaucoma, 
iritis, and cyclitis. The pain is frequently 
prolonged and if.^it is to be controlled 
by the administration of drugs, requires 
their frequent administration. The use 
of morphia is undesirable as it carries 
-the risk of initiating a deplorable habit. 

Pain from superficial lesions, such as 
abrasions of the cornea, can usually be 
controlled by the use of a local anesthetic 
and a pad and bandage. The pain of 
intis may be reduced by the subconjunc- 
tival injection of air, as introduced by 
Magitot in 1912. The air must be injected 


liberally by a syringe and a fine needle 
above, below, and to the right and left 
so as to cause a large area of emphysema. 
But the effects of the procedure have a 
short duration and other means of al- 
leviating pain have to be found. 

-Two methods are available: (1) Anes- 
thesia of the sphenopalatine ganglioji, 
which is produced by the injection of 
novocaine into the posterior palatine 
canal with a needle 30 mm. long. The 
effect of the injection is immediate but 
the action is not very prolonged. Alcohol 
is not a safe substitute for novocaine. 
Blepharospasm and photophobia disap- 
pear, the eyes open, and there is no more 
pain. (2) Intraorbital injection of alco- 
hol, which was introduced in 1930 by 
Weekers of Liege because of its sedative 
action. There is no difficulty in carrying 
out the injection, and there is no danger 
provided that the procedure is carefully 
done. There is needed a 2-c.c. syringe 
and a needle 40 mm. long, some 4-percent 
solution of novocaine, and 40- to 60- 
percent eth 3 d alcohol. The needle used 
must be fine, with a short point that must 
not be too sharp, so as to avoid injury to 
the optic nerve or orbital veins. It must 
be inserted 6 mm. below the middle of 
the external palpebral ligament, through 
the skin of the lower lid, the point di- 
rected toward the sphenoidal fissure 
through the muscle cone. It must not be 
inserted more than 30 mm., so that the 
point may not reach the sphenoidal fis- 
sure which lies 10 mm. deeper.. The pis- 
ton of the syringe should be slightly 
withdrawn to make certain that a vein 
has not been pierced. One cubic centi- 
meter of a 4-percent solution of novo- 
caine is injected. This will diffuse around 
the ciliary ganglion in exactly the same 
manner as a retrobulbar injection of 
novocaine. The needle is left in place 
and, in five minutes, 1.5 c.c. of 40- to 
60-percent ethyl alcohol is injected. This 
does not cause pain and its sedative effect 
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is almost immediate. One elTcct of using 
too deep an injection, which readies the 
sphenoidal fissure, is the paralysis of one 
or more cxtraocular muscles. The ex- 
ternal rectus muscle is most frequently 
affected. However, the action of tlie mus- 
cle returns completely in about six weeks 
and , the paralysis causes no inconveni- 
ence as the affection of the eye, for 
which the injection is given, is of equal 
duration. This accident may be avoided 
by not inserting the needle deeper than 
30 mm., and not pushing it too much in- 
ward or outward. 

Alcohol injections arc most valuable 
in: (1) acute or subacute primary glau- 
coma; (2) the pain of cyclltis whether 
associated with hypertension or not; and 
(3) glaucoma associated with intraocular 
hemorrhage with blood staining of the 
cornea. In children with interstitial ker- 
atitis it not only relieves tlie misery of the 
pain and photophobia hut it certainly has a 
beneficial effect upon the progress of the 
disease. Since the extreme congestion -of 
tlie eye is aggravated by the blepharo- 
spasm, its relief reduces the redness of 
the eye and shortens the course of the 
disease. The injections may be repeated 
if necessary, but the relief given lasts at 
least a week and often for several weeks. 

Discussion. Mr. O. G. Morgan said 
that the cases which he himself had 
treated in this way were cases of blind 
painful eyes, chiefly as the result of very 
long-standing glaucoma. The eyes looked 
perfectly good and one did not want to 
remove' them. He had, treated four cases, 
and the immediate effect of the injections 
was rather di^eartening because it re- 
sulted in very great edema, chemosis, 
much pain, involvement of muscles, and 
loss of skin sensitivity. He had used ab- 
solute alcohol, which was employed by 
the neurologists fof the injection of the 
Gasserian ganglion. Two of these cases 
-had eventually done perfectly well. A 
third had improved after a second in- 


jection. A fourth case was not success- 
ful and the patient refused to have an- 
other treatment. 

One patient was a woman, aged 46 
years, who had had a traumatic cataract 
needled when she was 23 years old. He 
first saw her in 1938, when she had bare 
perception of light with poor projection 
and poor tension. In 1941, .she ran into 
a post in a blackout, and this resulted 
in the development of a large vitreous 
hemorrhage. She had very great pain 
which continued for about nine months. 
The question arose as to whether he 
should remove the eye or tr}^ alcohol in- 
jections. He first injected novocaine, and 
then 1.5 c.c. of absolute alcohol as close 
as he could get to the ciliary ganglion. 
For the next 48 hours the patient had 
extreme pain, great chemosis, and swell- 
ing over the eyelid. This continued until 
the third day. In addition there was anes- 
thesia down the side of the nose and 
in the face. She had almost no move- 
ments of the eye. There was paresis of 
the extraocular muscles, and the only 
movement that remained was a very' 
slight action of the external rectus. The 
condition gradually became less acute. 
Slight up- and downward movement of 
the eye returned, and the anesthesia of 
the face completely disappeared. Two 
months later she returned and stated that 
she had no pain. Excepting for slightly 
restricted adduction she had full eye 
movements. There was no anesthesia in 
the face and it seemed that there was 
likelihood of keeping tlie ey’^e. 

A second patient, very similar to the 
first, also had paresis and anesthesia of 
the skin. Of the four cases three were 
ultimately successful. One patient was 
unimproved and enucleation of the eye 
was necessary. 

Mr. Morgan felt that it was probably 
unnecessary to use such strong alcohol 
and that 60-percent solution would be 
sufficient. 
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Mr. A. J. B. Goldsmith - said that he 
could recall serious trouble in only one 
case. The patient was an 84-year-old lady 
who had an absolute glaucomatous eye. 
He had used 80-percent alcohol, resulting 
in edema of the lids and much chemosis. 
The pain was relieved after the first few 
days, but recurred and the eye had to be 
excised. Behind the eye there was a col- 
lection of pus ; a swab of this was sterile. 
Probably the strong solution of alcohol 
had caused a fat necrosis with a second- 
ary sterile abscess formation. 

Mr. Lindsay Rea said that in tlie case 
of an 84-year-old lady he would use 
retrobulbar injection of novocaine with 
a curved needle and remove the eye. 
However, he thought that in other cases 
there inust be a very great indication 
for use of alcohol. 

Colonel Derrick Vail (MC), A.U.S., 
said that in the United States a few 
ophthalmologists had practiced this 
method since 1930. From his personal 
experience with this method, it was the 
only one which worked in a diabetic pa- 
tient, aged 65 years, with bilateral acute 
glaucoma and a high degree of vascular 
hypertension; By means of alcohol in- 
jection she was tided over the acute stage 
of the pain, but before surgery could be 
undertaken, she had died. 

Dr. Edward F. Wilson stated that in 
cases of hemorrhagic type of glaucoma 
the operation of cyclodiathermy should 
be tried. He had performed this opera- 
tion on one patient, and the relief from 
tension and pain was immediate. 

Mr. George Black said that he thought 
there might be a place for this method 
in the treatment of Mooren’s ulcer. 
These were cases in which, in the final 
stages' of the disease, there was much 
pain, and treatment had to be palliative. 

Personally, he was rather dubious 
about the large-scale use of alcohol in 
the treatment of painful eye conditions. 
It must have a destructive effect as an 


extreme degree of destruction had, in 
fact, been shown in some cases. In other 
cases, though the degree of destruction 
was minor, considerable anatomic dis- 
organization might be caused with pos- 
sible trophic changes in the cornea or 
other tissues of the eye. He felt, how- 
ever, that in suitable cases the treatment, 
in some way, broke down a vicious circle. 
These were congested eyes, with brawny 
edema at the margin of the cornea. A 
notable consequence of alcohol injection 
in these cases was the rapidly increasing 
pallor. It seemed to him that a vicious 
circle associated with hypervascularity 
was broken by the injection of the alcohol, 
and subsidence of the vascularity led to 
brightening of the cornea and healing. 

Mr. R. E. Bickerton said that in the 
old days the treatment of Mooren’s ulcer 
was by extirpation of the lacrimal sac 
and was invariably effective. 

Colonel Tovell (MC), A.U.S., said 
that as an anesthetist he had had some 
experience with the injection of alcohol, 
more particularly in the injection of the 
sciatic nerve for the treatment of sciati- 
ca. He said that if it was desired to retain 
motor function not more than 40-percent 
alcohol should ever be used. He had 
used pontocaine in the usual concentra- 
tions. Pontocaine being 10 times as po- 
tent and, therefore, 10 times as toxic as 
novocaine, one should be absolutely sure 
that the absorption was not too rapid, 
otherwise convulsions might occur. The 
treatment of convulsions was by means 
of- oxygen under intermittent pressure. 
If the convulsions are of such intensity 
as to produce spasm of the diaphragm 
one could not introduce oxygen under 
pressure. Under the circumstances there 
should be preliminary treatment with 
pentothal in order to relax the spasm. 

Mr. C. B. Goulden, in closing, said 
that he had expected the question of 
possible injur)’- to the optic nerve would 
be raised. He did not think that- such 
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an accident had been reported. He had 
been using tliis method since 1937. He 
had learned it from Magitot in Paris. 
Its chief value was in cases of acute 
glaucoma. It could be done even in the 
out-patient department before admitting 
the patient into the ward for surgical 
procedure. If it was necessary to remove 
the eye the use of alcohol was of value 
because the patient, as had been said, 
was tided over the few days before c.xci- 
sion took place, and he was made free 
of pain at once. It was a most useful 
method for overcoming pain in inter- 
stitial keratitis. It certainly shortened the 
length of the attack, probably because the 
blepharospasm was overcome. 


NEW YORK SOCIETY FOR CLINI- 
CAL OPHTHALMOLOGY 

April 5, 1943 

Dr. Isadore Givner, p^residitig 
The fundus oculi in hypertension 

AND ALLIED DISEASES 

Dr. Martin Cohen discussed 'this 
subject during the instructional hour. 

Results of the surgical treatment 

OF LUETIC OPTIC ATROPHY DUE TO 

CHIASMAL ARACHNOIDITIS 

Dr. Louis Hausman analyzed 23 cases 
of syphilitic arachnoiditis of the optic 
chiasm and nerves which were operated 
on for. the freeing of adhesions. 

Clinical picture: Progressive loss of 
vision, primary optic atrophy, and evi- 
dence of syphilis. In many of these cases 
the pupils were Argyll Robertson. In 
some, there were neurologic signs of 
■'tabes dorsalis in the extremities. In 
others, there were no neurologic mani- 
festations other than those referable to 
the eyes — certainly no signs of tabes. 
Most of the patients developed blindness 
(3/200 to light perception) in one or both 


eyes in two years or less. As a rule, the 
onset of visual impairment was gradual, 
although in three cases it was acute. The 
visual fields showed various defects : 
Marked irregular constriction, central 
scotoma, and sector defects. In only a few 
cases did the visual fields reveal the char- 
acteristic picture of a chiasmal defect. 
The duration of syphilis before the onset 
of the visual disturbance was known in 
10 cases; it was congenital in one and 
varied between 7 and 30 years , in the 
remaining. 

Laboratory examinations: The cerebro- 
spinal fluid showed an increase in cells 
in 11, increased protein in 9, and a 
paretic colloidal gold curve in 2 cases. 
The roentgen examination of the skull 
and the air encephalograms threw no new 
light on the problem. 

Treatment before operation: Most of 
the patients had received either inade- 
quate or no antiluetic chemotherapy be- 
fore the onset of the visual disturbance. 
However, after the onset of the visual 
impairment, most of them had been ade- 
quately treated with arsenic and bismuth, 
and 10 had received fever therapy in 
addition. Nevertheless, these measures 
failed to arrest the progressive loss of 
vision in all cases. 

Operation: In the 23 cases reported, 
the optic chiasm and nerves were ex- 
plored. The usual frontal approach was 
used to expose these structures. Weblike 
or dense adhesions were found around 
the optic chiasm and nerves in all cases 
but one; in the latter the arachnoid was 
unusually tough and adherent. The ad- 
hesions and adherent arachnoid were , 
freed by blunt dissection. 

Results: The postoperative vision was 
as follows : In one case visual acuity was 
restored to 16/15— 3 in both eyes, al- 
though before operation it was light per- 
ception in one and 20/100 in the other; 
at the end of three years this improve- 
ment had been fully retained. Tn six cases 
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vision was improved sufficiently to per- 
mit the patient to work and get about 
alone. In three the visual improvement 
was slight but insufficient to enable the 
patients to get about by themselves. In 
two, who had no light perception, there 
was no improvement. In five the visual 
loss was not arrested; the result was 
poor. In three the results were incon- 
clusive.^ In two there were fatalities, 
meningitis, and pneumonia with pneumo- 
coccus' meningitis occurring after the 
operation. 

In summary. Dr. Hausman stated that 
S3’-philitiC' optic atrophy is associated with 
arachnoiditis, of varying degrees, around 
the optic chiasm and nerves. Of the 23 
operative cases, 10 patients showed im- 
provement in vision, although with ade- 
quate antiluetic therap}'' they had been 
getting progressively worse up to opera- 
tion. Of these 10 cases, 5 had been treated 
unsuccessfully with malaria in addition 
to salvarsan. 

Discussion. Dr. Morris Davidson said 
that in his special field of activity he 
rarely, sees luetic optic atrophies, but he 
does see traumatic ones, some of which 
are chiasmal. As none of these patients 
were operated on, definite diagnosis of 
arachnoiditis could not be made. Arach- 
noiditis is indicated when extraocular 
signs, such as bifrontal headache, are 
prominent features. Recently, over a 
1 /4-year period, 10 cases were collected. 
It is only since 1929 that surgical inter- 
vention has shown the reality of arach- 
noiditis. About 10 percent of the 150 cases 
published are of traumatic origin. Very 
few of these traumatic cases go on to 
blindness. 

Since 1934, Dr. Davidson said, he had 
followed a case of bilateral optic atrophy 
following head injur}^ A diagnosis of 
suprasellar cyst or tumor had been made, 
but he believed it to be opticochiasmatic 
arachnoiditis. Operation was refused, and 
central vision remained 20/20. 


Dr. Joseph Igersheimer asked ■whether 
the postoperative course differed in those 
syphilitic patients with and without signs 
of tabes. He described the case of a pa- 
tient with long-standing syphilis whose 
vision rapidly decreased. The only other 
symptom was headache. There was a bi- 
nasal inferior quadrantanopsia and a 
right central scotoma. The neurologic. 
X-ray, and encephalographic examina- 
tions were not helpful diagnostically. Ex- 
ploratory examination revealed an aneu- 
rysm on and medial to the right optic 
nerve. Two months postoperatively, the 
left visual field was almost normal and 
the vision was 20/40; the right eye was 
practically blind,, and the disc atrophic. 
This case is of interest from the view- 
point of differential diagnosis and be- 
cause of the binasal quadrantanopsia due 
to aneurysm. 

Dr. Louis Hausman agreed with Dr. 
Davidson regarding the possibility of 
nonluetic adhesions about the chiasm. 
Adhesions were found on operation in 
several cases explored because of the 
clinical appearance of tumor. Luetic cases 
with and without signs of tabes followed 
the same postoperative course. It is not 
possible to say definitely how operation 
results in improvement. With adhesions 
about the optic nerve and foramina im- 
pairing circulation, their removal helps 
restore the blood supply. 

Multiple sclerosis in relation to 

OPHTHALMOLOGY 

Dr. Otto Marburg discussed a series 
in which changes of the optic , nerve 
occurred in 55 percent of cases. Clini- 
cally central scotoma was predominant, 
paracentral scotomas were frequent, ring 
scotomas rare. The scotomas started wifh 
a passing blindness or obscuration and 
disappeared completely in 98 percent of 
the cases. Persisting amaurosis was ex- 
tremely rare. These scotomas are caused 
by a so-called retrobulbar neuritis, in 
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reality a nuillilocular retrobulbar demy- 
elination with scant signs of inflamma- 
tion. The sight depends on the integrity 
of the axons. The pallor of the papilla 
and the temporal pallor are caused by 
dcmyelination, whereas the axons may 
remain intact. Occasionally the axis cyl- 
inders are destroyed, causing permanent 
visual disturbances. The frequency of this 
retrobulbar multiple sclerosis among the 
retrobulbar neuritides is almost 60 to 70 
percent. Retrobulbar neuritis after sinu- 
sitis is ver}' rare (1 to 3 percent). The 
diiTerentiation is occasionally possible; 
enlargement of the blind spot or ring 
scotomas in sinus neuritis; central 
scotomas, nystagmus, and the character- 
istic course in multiple sclerosis. 

Papillostasis was occasionally observed 
(complicating hydrocephalus, circum- 
scribed serous meningitis). Occasionally 
foci close to the eye produce edema. The 
stasis in multiple sclerosis is not equal 
throughout the papilla; spots of atrophy 
may accompany the stasis. The blood ves- 
sels are usually not enlarged despite the 
presence of hemorrhages. 

The disturbances of the nerves of the 
ocular muscles are also frequent and to a 
great extent initial. The sixth is most 
frequently affected, whereas a complete 
third-nerve involvement has never been 
seen by Dr. Marburg. Some branches of 
the third nerve on one or both sides are 
most frequently involved, and the dispro- 
portion between the complaint about 
diplopia and a scanty evidence of nerve 
palsy is surprising. 

Pupillary changes are frequent, even . 
, an Argyll Robertson pupil may be pres- 
ent, and since the Wassermann and the 
gold sol tests are occasionally positive in 
-multiple sclerosis, the differentiation from 
syphilis is difficult. 

; Brickner’s oscillopsia is directly re- 
- . lated to nystagmus. Its deterioration when 
walking -may be explained by Uhtoff's 


sign (deterioration of the eye signs in 
multiple sclerosis by any strain, walking 
in multiple sclerosis being a strain). 

The most characteristic eye manifesta- 
tions in multiple sclerosis arc the sudden 
onset, the intermittent course, and the 
evidence that there is a multiple proccs.s, 
often proved by very slight signs in dif- 
ferent parts of the body and discovered 
only by frequent examinations. 

Discussion. Dr. Thomas H. Johnson 
stated that the average ophthalmologist 
docs not see many cases of multiple 
sclerosis and those are naturally the ones 
in which first the eyes are involved. The 
C 3 ’C manifestations are usuallj' blurred 
vision due to retrobulbar neuritis and 
diplopia due to paresis of one or more 
cxtraocular muscles. Transitory remis- 
sions and recurrences are characteristic 
of multiple sclerosis. With succeeding 
recurrences there ensues pallor of the 
disc, which is temporal at first, but 
usually some , vision is retained, even in 
the most advanced cases. 

Dr. Johnson considers die patholog}' as 
being an infiltration in the myelin sheaths 
of the nerves as well as the higher levels. 
Impairment of function is due more to 
toxins than pressure of the plaques on 
the papillo-macular bundle, which, in 
general, is more resistant to pressure and 
more sensitive to toxins. With swelling 
of die nerve head there may be a question 
about papilledema, but central vision re- - 
mains good in papilledema until secondary 
atrophy appears. In the early stages of a 
Foster-Kertnedy syndrome diere may be 
a central scotoma before the appearance 
of the optic atrophy (and the papilledema 
on the opposite side) and the diagnosis 
is difficult for the ophthalmologist. 

Patients may live many years widi 
multiple sclerosis. One case was seen 
which had been followed for 20 years, . 
the first symptom having been temporary 
loss of vision. 
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An incipient myasthenia gravis may be 
hard to distinguish from an incipient 
rnultiple sclerosis associated with ocular- 
muscle weakness. The increase of symp- 
toms as the day goes on and the Jolly 
tests for fatigability of the eye muscles 
help in distinguishing the two conditions. 
A case which appeared to Dr. Johnson 
to be a typical neuromyelitis optica was 
diagnosed multiple sclerosis by an 
eminent neurologist. 

The diagnosis of multiple sclerosis is 
warranted in the presence of a central or 
paracentral scotoma, an ocular palsy, or 
both, arid a nystagmus, a Babinski reflex, 
and absent abdominal reflexes. 

Dr. Alfred Kestenbaum said he had 
seen cases of multiple sclerosis in which 
the disc was ' swollen and resembled 
papilledema; They differ in two respects : 
sudden severe visual loss with central 
scotoma, and tenderness of the eye on 
motion and pressure. 

Nysta^gmus in multiple sclerosis is of 
three types; 1. An infrequent but pa- 
thognomonic pendular form resembling 
the usual fixation nystagmus but differing 
in its late onset, often accompanied by a 
sensation of rotation of the surroundings. 

2. An almost pathognomonic symmetrical 
form in which a jerky nystagmus appears 
on rotation of the eye a constant distance 
in any direction from the mid-position. 

3. An asymmetrical-gaze nystagmus which 
IS brought out by ocular rotation of 
different degrees in different directions. 

Dr. Marburg said that in cases of mul- 
tiple sclerosis with, ocular signs only, care- 
ful examination will usually bring out 
some previous symptoms, such as a com- 
plaint about recurrent rheumatism or 
fatigue on walking, which points to the 
correct diagnosis. Myasthenia gravis is 
recognized by the prostigmine test. The 
Foster-Kennedy syndrome is distin- 
guished by the accompanying olfactory 
signs and its characteristic eye signs. 


Some experiences with vascular dis- 
eases OF THE EYE 

Dr. Joseph Igersheimer discussed 
very different topics; however, all were 
concerned with vascular processes. He 
said that in prognosis and treatment of 
so-called embolism of the central artery 
more optimism is justified. Of course, 
many eyes are lost permanently, but 
others regain function after hope is lost. 
Examples were given of ophthalmoscopic 
changes as well as those found in other 
areas of the body, where spasms relaxed 
and function was improved or regained 
even after the obstruction had lasted a 
year or more. 

In the glaucomatous state of venous 
obstruction a marked iritic hyperemia 
may cause great pain. Sometimes. atropine 
is indicated and may prevent enucleation. 

The pathogenesis of exudation into the 
retinal tissue was considered. Besides the 
lesion of the vessel wall the factors of 
the pressure within the vessel and that 
surrounding it — ^that is, the intraocular 
pressure — are significant. Some observa- 
tions indicate that hypertensive, albumi- 
nuric, and diabetic retinopathy do not 
occur in glaucomatous eyes, or if already 
present disappear when glaucoma de- 
velops. Other findings are interesting 
from this viewpoint. For example, there 
is often a low intraocular pressure in 
cases of retinopathy or venous obstruc- 
tion. Or, there is a marked difference be- 
tween primary venous obstruction with 
secondary glaucoma and primary glau- 
coma with secondary venous obstruction. 
In the former case the usual retinal 
hemorrhages are absent. 

. Slides were presented showing excep- 
tional branching of the central retinal 
arter}’- in the optic nerve and pathology 
of the small vessels in the nerve. 

A case of aneurysm of the internal 
carotid artery’- was reported. This was 
interesting, because: First, although the 
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aneurysm was located above the medial 
side of the right intracranial opticus, there 
was a hlnasal lower-quadrant hemianopia 
(a very rare occurrence in aneurysms of 
this region). Second, vision of both eyes 
was reduced to the perception of fingers 
at some distance. After exploratory oper- 
ation, function of the right eye became 
worse and worse, whereas the left eye 
recovered entirely. The disc of the right 
eye showed pallor of the temporal side, 
that of the left showed no discoloration. 

Discussion. Dr. Leo Buerger pointed 
out that thromboangiitis obliterans may 
affect blood vessels anywhere in the body. 
The patholog}' has been well studied and 
the lesions may resemble those produced 
b}-^ tuberculosis. Allcrgj’^ may show a pic- 
ture similar, pathologically, to Buerger’s 
disease, the etiology of which is unknown. 
He suggested that ophthalmologists may 
contribute much to the knowledge of this 
disease if they study these lesions 
pathologically, trjdng to find them in tlie 
retinal vessels through ophthalmoscopic 
evidence. 

Dr. Sigmund Agatston had also seen 
occlusion of the central retinal artery 
with recovery, and cited a case seen one 
hour after onset. The vision was 20/20 
after six weeks. He believes that in 
venous thrombosis, in addition to the 
blocking of the vein there is also a sec- 
ondary sclerosis of the artery. It is pos- 
sible that in the cases wherein the intra- 
ocular pressure remains low, this is the 
result of reduced nutrition. High intra- 
^ ocular pressure is found in diabetes with 
rubeosis of the Iris, and it remains high 
for long periods because of continued 
hemorrhage. In these cases eserine or 
pilocarpine is hot indicated. When glau- 
coma is present the compression of the 
capillaries reduces the tendency to retinal 
exudation. Dr. Agatston had seen bad 
cases of glomerulonephritis which ex- 
' hibited no fundus changes. He had never 
seen Buerger’s disease, in the eye, but 


had seen an embolus in the retinal artery 
in a patient suffering from this condition 
who had had a previously normal fundus. 
Retinal arteriosclerosis should be divided 
into two groups: the rarely severe, pro- 
gressive senile sclerosis ; and the variety 
found in hypertension and nephritis, 
wherein occlusion of the arteries, by 
spasm, reduces the nutrition of the 
arterial wall, causing hyaline degenera- 
tion and fibrosis. 

Dr. Marlin Cohen said that he be- 
lieved the improvement of vision in cases 
of occlusion might be due to canalization 
of the embolus. Most instances of chronic 
glomerulonephritis with hypertension 
show patholog}' in the eyegrounds. 

Dr. Igersheimcr concluded by pointing 
out that glomerulonephritis with high 
blood pressure and markedly elevated 
nonprotein nitrogen generally is asso- 
ciated with a retinopath}'. He said tliat 
there is no doubt but that a so-called 
embolus can be recanalized with restora- 
tion of circulation. He wished to point out 
that tlic return of retinal function, after 
a long period of disability, shows the via- 
bility has not been destroyed during the 
time of dysfunction. 

Leon H. Ehrlich, 
Secretary. 


CHICAGO OPHTHALMOLOGICAL 
SOCIETY 
May 17, 1943 

Dr. Louis G. Hoffman, president 
Clinical meeting 

(Presented the Department' of Oph- 
thalmology, Northwestern University 
Medical School) 

Old interstitial keratitis treated - 

WITH BETA RADIATION . 

Dr. Helen Holt presented S. J., a 12- 
year-old white girl, who was first seen in 
October, 1940. The right eye had been 
painful and extremely sensitive to light ' 
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for? two weeks. On examination the cor- 
nea was steamy with flocculent infiltrates 
throughout the cornea. Vision was R.E. 
perception' of light, L.E,. 0.8. Blood 
AVasserraann reaction was - positive, 'and 
the child was placed on antisyphilitic 
therapy. Within two weeks blood vessels 
had invaded the comeal stroma of the 
right eye, and the left eye showed signs 
of involvement. Despite therapy the 
course of the disease was severe and pro- 
longed. In December, vision was R.E. 
20/65+1. L.E. 20/200. The photophobia 
was -gone and the eyes were fairly white 
but the comeal changes were extensive. 
In March, 1943, visual acuity had changed 
little and -it was decided to try beta radia- 
tion of the cornea in an attempt to clear 
some of the central clouding and some of 
the vessels. Three applications were made 
at weekly intervals, a 25-percent erythema 
dose to each quadrant of the eye. After 
three weeks the vision was R.E. 20/30, 
L.E. 20/70. There was much subjective 
improvement. The clouding had dimin- 
ished in density and extent and many of 
the vessels had become “ghost” vessels. 
-Further clearing was anticipated. 

Prolonged' retinal angiospasm with 

resulting retinal degeneration 

Dr. Helen Holt said that D. R., a 
white woman who had been presented be- 
fore this Society in December, 1939 
(Amer. Jour. Ophth., 1939, v. 22, Nov., 
p. 1266) , was suffering from retinal 
angiospasm associated with marked 
spasm of the peripheral vessels. Since 
fhat time the retinal spasm persisted in 
spite of all types of therapy. In July, 
1941, in addition to very narrow retinal 
vessels and waxy-appearing discs, a fine 
yoottling of the retinal pigment was noted 
*0 the extreme peripher}\ This degenera- 
tive change progressed toward the discs, 
Rnd the macular areas became extremely 
mottled with radiating striae, as though 
the retina were edematous. The vitreous 
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frequently filled with dustlike opacities 
and floaters and then cleared. The central 
scotoma had increased in size and fused 
with peripheral changes so that the field 
of vision was greatly reduced. Visual 
acuity in the right eye was reduced to 
perception of large objects eccentrically; 
left eye 20/400 (Lebensohn near chart) 
and about 2/200. Repeated physical and 
neurologic examinations revealed no ab- 
normalities. Spinal and blood Wasser- 
mann tests had alwa3’’S been negative. The 
degenerative changes were attributed to 
the prolonged malnutrition of the retinal 
tissues, due to retinal angiospasm. 

Cataracts associated with target- 
cell ANEMIA 

Dr. Helen Holt presented A. V., a 
35-year-old woman of Sicilian parentage, 
had had anemia since childhood. During 
the past 10" years she had had muscle 
spasms but no convulsions. On examina- 
tion there were no abnormal physical 
findings except lowered visual acuity. 
The red blood count was 2,340,000; 
hemoglobin 69; color index 1.0. Blood 
calcium level was 8.1 and a little later 6.9. 
X-ray studies of the bones showed gen- 
eralized osteoporosis. The patient was 
placed on calcium therapy. Vision was 
R.E. 20/65, L.E. 20/40. There were fine 
granular opacities in radial arrangement 
in the cortex and clustered at the poste- 
rior pole, more marked in the right eye 
than the left; these showed an increase 
on each examination. In March, 1943, 
the vision was R.E. 20/200, L.E. 20/65. 
The granular opacities at the posterior 
pole had fused into a hammered metallic- 
appearing subcapsular film, and else- 
where in the cortex were much more 
dense. A complete blood study resulted 
in a diagnosis of er^'throblastic anemia 
(Cooley’s) from the finding of target 
cells, microcytosis, hypochromia, and in- 
creased resistance of the red cells to 
hypotonic solution. The calcium deficien- 
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cy with the associated lens changes is 
now attributed to this type of anemia. 

Complete color rlindness 

Dr. Helen Holt presented A. W., a 
27-year-old woman, who had had poor 
vision since childhood, extreme sensitivity 
to sunlight, and better vision in twilight. 
She had always been totally color blind 
and had distinguished differences in col- 
ors and shades by variation in the gray 
intensity. Vision was 2/200, 8-point print 
at 4 inches, and improvement only to 
20/200 with a moderate compound my- 
opic astiginatic correction. An oscillating 
nystagmus was present. The fundi were 
normal. Visual fields plotted on the tan- 
gent screen showed a symmetrical cacco- 
ccntral scotoma for the 1-mm. target. 
Colors could not be identified in the 
pscudo-isochromatic plates or yarn tests. 
A brother was similarly affected, but the 
condition was not present in any other 
members of the family so far as the pa- 
tient knew. 

Plastic operation of tue lids after 

RADIATION therapy FOR BASAL-CELL 

carcinoma 

Dr. Helen Holt presented E. S., a 
72-year-old woman, who had been shown 
before this Society in Januar}^ 1941. The 
outer angle of the eye, part of the tem- 
poral region, and one half of the lower 
lid was destroyed by a basal-cell car- 
cinoma which had recurred four years 
previously, after having been treated 
with radium. Following treatment with a 
total of l,859r with radium the tumor be- 
came inactive. In 1942, a modified Wheel- 
er operation was performed in an attempt 
to rebuild the lid ; a second skin graft was 
performed a few months later. At this 
time the carcinoma was inactive. There 
- was still a defect of the outer third of the 
' lid margin with exposure of the conjunc- 


tiva, and an additional plastic operation 
will have to be performed. Vision in this 
eye remained 20/25, and no lens changes 
had developed following the use of inten- 
sive radiation therapy. 

Scientific program 
Visual ticstinu in industry with 

DEMON.STRATION OF THE ORTHO-RATER 

Dr. Hf.dwig Kuhn gave this demon- 
stration. 

OptIC-NERVIC ATROPHY IN MALIGNANT 

NASOPHARYNGEAL TUMORS 

Dr. Martha Rubin Folk presented 
a paper on this subject which was pub- 
lished in this Journal (April, 1944), 

The surgical treatment of the or- 
bital MANIFESTATIONS OF HYPER- 
THYROIDISM 

Dr. Paul C. Bucy said that the exoph- 
thalmos so commonly associated witli 
hyperthyroidism usually subsides with the 
decline of the other symptoms. Rarely, 
however, it is noted a few days or weeks 
after the thyroidectomy tliat the exoph- 
thalmos is growing progressivel}'^ worse. 
The bulbs become so prominent tliat com- 
plete closure of the lids becomes im- 
possible. The conjunctiva becomes edema- 
tous and then injected. The cornea and 
conjunctiva become dr)’’, then ulcerated 
and finally develop infection. If the 
process has not been arrested before this, 
a panophthalmitis, with loss of the eye, 
or meningitis, brain abscess, and death is 
the usual termination. 

The treatment of these cases of malig- 
nant exophthalmos is not simple. Plastic 
operations on the eyelids, sympathectomy, 
and decompression by means of the Kron- 
lein operation, are usually wholly inade- 
quate. 

The first indication is careful cleansing' 
of the eyes and the application of transr 
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parent moisture-tight shields to prevent 
drying of the cornea and conjunctiva, to 
prevent injection, and to encourage epi- 
thelization of ulcerated areas. Next, the 
orbits should be adequately decompressed 
so as to permit the lids to close and pro- 
tect the eyes. This is best accomplished 
by Naffziger’s operation. This procedure 
was devised by him in the early 1930’s, 
and Dr. Bucy said he performed his first 
operation of this type a few months after 
learning of Naffziger’s first successful re- 
sult. A frontal osteo’plastic craniotomy is 
made. The frontal lobe is elevated above 
the roof of the- orbit extradurally. The 
roof and postero-lateral wall of the orbit 
are then removed, and, if necessary, the 
optic forameri can be unroofed. The or- 
bital capsule is then incised widely. Only 
one side should be operated on at a time. 
The second operation may be carried out 
after an interval of a few days to a few 
weeks, depending on the condition of the 
patient. Careful toilet of the eyes and the 
use of moisture-tight shields should be 
continued after the operation. 

The details of the original case and of 
the most recent cases of this type in which 
operations had been performed w;ere pre- 
sented. 

Discussion. Dr. Sanford Gifford men- 
tioned a case similar to those described by 
Dr. Bucy. A neurologic surgeon in an- 
other city had refused to perform the 
Naffziger operation on this patient and, 
when he came to Chicago, Dr. Cleveland 
did a bilateral decompression in one sit- 
ing, which was well tolerated. The pa- 
tient had luarked chemosis on one side, 
and, in addition, a condition not men- 
tioned by Dr. Bucy, paralysis of the ocu- 
lar muscles. The involvement of the cor- 
nea is probably due to a paralysis of the 
superior rectus muscles which prevents 
the eyes from turning up under the upper 
lids. In this case it was necessarj' to per- 


form an intermarginal adhesion on one 
side. This is the procedure described by 
Wheeler, in which a small area of the 
lid margin is denuded in two places, then 
held together with sutures. It can be done 
following decompression. 

This is a vicious circle — the decom- 
pression is done because of the chemosis, 
and the second operation is necessary to 
get rid of the chemosis which persists. If 
the second operation were done as part of 
the primary procedure it would probably 
be more satisfactory. Instead of suturing 
the lids together — the neurologic sur- 
geons always do this and Ihe sutures al- 
ways come out in two or three days — if 
an intermarginal adhesion were done and 
allowed to remain in place for two months 
the result would be good. One need not 
worr}’’ about conjunctival infection; the 
chemosis subsides rather rapidly when 
the eyes are closed. • - 

Dr. Michael Goldenburg recalled a case 
reported in 1933 before this Society 
(Amer. Jour. Ophth., 1934). A thyroid- 
ectomy had been performed by a com- 
petent surgeon several months previously. 
Because of edema and proptosis, a cer- 
vical ganglionectomy was done with some 
improvement, and repeated without much 
benefit when the exophthalmos recurred. 
When the patient was seen at the Illinois 
Eye and Ear Infirmarj", no improvement 
in the condition followed such procedures 
as canthotomy, suturing the lids, and so 
forth, and it was decided to explore the 
orbits. Under general anesthesia the right 
orbit was entered through a deep fascia 
incision. When the deep fascia was re- 
tracted the fat rolled out as if under 
pressure. Tissues were removed for study 
and a drainage tube was inserted. Drain- 
age was also instituted in the other eye. 

Active dehydration by proctoclysis was 
accomplished by means of 500 c.c. of a 
25-percent solution of magnesium sulfate. 



1304 


SOCIETY PROCEEDINGS 


later increased to 1,000 c.c., alternating 
with a 25-pcrccnt solution of glucose in- 
jected intravenously. Improvement was 
noted in a few days and at the end of 
about two weeks the patient was able to 
close the eyelids. The orbit from which 
no fat was removed and on which only the 
decompression was performed seemed to 
do better than the other. The patient was 
discharged with 10/200 vision without 
glasses. He had been seen as recentl}' as 
two years ago. 

In studying the removed tissue it was 
found that the fat consisted of lobules di- 
vided by dense connective tissue. It was 
considered to be a low-grade infection 
with round-cell infiltration with many 
polymorphonuclear cells and red cells. 

There is distinct limitation of motion 
of the eyeball in the orbit when the cx- 
ophtlialmos is permanent, and this may 
be due to the connective-tissue formation. 
Cases are cited in the English literature 
of edema persisting even after enucleation 
of the eye. This is not edema in the usual 
sense; it is a more solid edema, even 
m 5 ^xedema, although there is a difference 
of opinion on that. Lahey considers this 
type of edema a myxedema. If it were 
ordinary edema it should pass off rapidly, 
but even the subconjunctival tissue is 
changed into dense connective tissue. If 
the eyeball can be replaced by palpation 
prior to operation, it will return to normal 
position, but if it cannot be replaced there 
has been connective-tissue formation 
which will not improve. 

Dr. Peter C. Kronfeld said that Reich- 
ling and Marx (in Graefe’s Arch., 1940, 
V. 141, 374) expressed the view that 
strangulation of the circumcorneal por- 
tion of the bulbar conjunctiva by the tight 
lids is an important factor in the patho- 
genesis of the corneal complications of 
malignant exophthalmos. In order to re- 
lieve this strangulation the two authors 


recommended wedge-shaped excisions of 
the conjunctiva, including the indurated 
subconjunctival tissue. They report five 
cases in which that procedure alone was 
sufficient to inalcc the eyeball recede and 
to bring the disease to a successful con- 
clusion. 

Dr. Bucy's statement that the orbital 
disease as such may not be so progressive 
as it seems, but that a vicious circle may 
be set up in the orbit, deserves to be 
stressed. It is gratifying to hear that open- 
ing the optic canal is not essential for the 
success of the Haffziger operation. Of 
the two dangers, loss of the eye through 
perforation of the cornea or loss of vision 
by optic atrophy, the former occurs 
more often than the latter. While the re- 
lationship between hyperthyroidism arid 
the orbital changes discussed here is not 
completely understood, it is definitely not 
that of cause and effect; in other words, 
the orbital changes arc not the direct ef- 
fect of the hyperthyroidism. As Mon- 
creiff has remarked, these C 3 ’^e changes 
may occur after thyroidectomy has been 
performed when the patient is in a state 
of myxedema. The orbital changes arc 
probably directl)’^ related to a state of par- 
tial hyperpituitarism ; that is, to the so- 
called central factor in toxic goiter. 

Dr. Paul C, Bucy, in closing, expressed 
his appreciation of the interesting dis- 
cussion, particularly the point brought out , 
b}’^ Dr. Gifford about limitation of the 
movement of the bulb, which is one of the 
characteristics of the disease and which is 
always present. The description of the 
pathology given by Dr. Goldenburg, and 
his original and successful treatment of 
his case, were also interesting. Dr. Kron- 
feld’s discussion of the relationship or 
lack of relationship of the pathology to 
the hyperthyroidism is thought provok- 
ing as well as interesting. 

Robert Von der Heydt. 
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academy meeting of 1944 

Chicago was again host to the American 
Academy of Ophthalmology and Oto- 
laryngology in the second week of Octo- 
ber. A large group of physicians and 
their wives attended. The Palmer House 
p^tended every facility to the Academy as 
it always does. No hotel can take perfect 
care of as many as attend this convention 
and there are certain to be some incon- 
veniences connected with the almost 
simultaneous arrival of 2,000 guests, such 
as waiting in line for rooms. Then, too, 
elevator service is occasionally unsatis- 
factoF)', but here again the Academy puts 
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an enormous burden on what are normally 
adequate facilities by having so many 
courses start and finish at the same time, 
so that there is no distribution of the de- 
mand for elevators. Possibly start and 
conclusion of courses could be staggered 
a little, so as to simplify this somewhat. 
Considering the war time the food and 
service were good. These, of course, are 
secondarj^ matters, but the success or fail- 
ure of a convention often hinges on them. 
Few will regret the choice of the Palmer 
House for the next year’s gathering. As a 
matter of fact, it is almost Hobson’s 
choice for there are only a few hotels that 
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can house the Academy. New York hotels 
are not interested now, since they are 
crowded beyond belief with individual 
transients, and the Pacific Coast is too far 
away for war-time travel. 

All sessions were well attended. The 
ever-increasing; popularity of the motion- 
picture sections was evidenced by their 
removal to the Grand Ball Room where 
thc)’’ displaced the scientific sections, 
which succeeded them to the Red Lacquer 
Room. The motion pictures were excel- 
lent. Their use is surely a most satisfac- 
tory method of teaching. 

Thc joint session on Monday, at whicli 
thc question of head pain was considered, 
was highlighted by Dr. Bayard T. Hor- 
ton’s excellently illustrated presentation 
of histamine headaches. Their terrible 
severity, usually unilateral nature, rapid 
relief by adrenalin, and cure or at least 
long-lasting relief by histamine desensi- 
tization were admirably depicted. At the 
ophthalmic section, many excellent papers 
were read. Thc ever clinically minded 
were particularly attentive to the Wilmer 
report by Drs. William F. Hughes, Jr., 
and William C. Owens on cataract extrac- 
tion. Best results were obtained when two 
McLean sutures were used and a round 
pupil retained after an intracapsular ex- 
traction. 

Another presentation of great interest 
was that of Dr. Pischel on the surgery of 
retinal detachment. His results in un- 
complicated cases are almost incredibly 
good. This was developed in his instruc- 
tion course, not in the scientific discus- 
sion, which was concerned particularly 
with scleral resection in cases of retinal 
shortening from scars and the like, and is 
successful in less than 30 percent of the 
cases, but well worth trying in otherwise 
'hopeless cases. 

, Another interesting paper was on 
. choice of operation in eyes with primary 
glaucoma and cataracts presented by Dr. 


Jack Guyton. He concluded that if the 
glaucoma could not be controlled by mi- 
otics and ^vas noncongestive, some fistula- 
producing operation should be done; if, 
however, the glaucoma could be controlled 
or if chronic congestive, a combined catar- 
act extraction should be done, which often 
is all that is necessary. Finally, that mak- 
ing the section through the bleb was as 
good as making it anterior to it. 

Entertainment was somewhat re- 
strained as befitted a war-time program. 
.'\n informal dinner was substituted for 
the' usual banquet. Excellent talks were 
made by Lt. Col. James N. Grcear, Jr., on 
"The rehabilitation of the war blinded” 
and bv Dr, Raj'mond B. Allen on "Post- 
war medical education,” both vital sub- 
jects to evcr}'onc either directly or in- 
dircctl 3 ^ The beautiful violin solos by 
Mrs. Anderson Hilding must surely be 
mentioned as a major factor in thc pleas- 
ure of the evening. 

On thc preceding night alumni banquets 
were followed by beer and dancing in the 
Grand Ball Room and by floor shows 
from the Empire Room. This form of 
entertainment seems as satisfactory^ as 
any thus far devised for an early get- 
togctlier of tlie members. 

An attempt was made to improve the 
business meeting by introducing the Jack- 
son Memorial Lecture and inviting thc 
neophytes especialy to be present. Dr. 
William H. Crisp delivered a truly classi-, 
cal paper on the development of refrac- 
tion with Dr. Jackson’s special contribu- 
tion to it to an appreciative audience of 
two or three times the usual size; unfor- 
tunately, very few of the new members 
put in an appearance. Apparently this is 
not the way to attract them. Dr. Crisp’s 
paper will appear in this Journal. 

New officers are 'Dr. Gordon B. New, 
president; Dr. Alan C. Woods, president- 
elect; Dr. Edmund B, Spaeth, first vice- 
president; Dr. Williarn H. Johnston, sec- 
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ond vice-president; and Major Brittain F. 
Payne, third vice-president, and Dr. 
Charles D. Blassingame, member of the 
Council. Lawrence T. Post. 


BRITISH DISCUSSION OF . 
SOCIALIZED MEDICINE 

For some months past the columns of 
the British Medical Journal, the organ of 
the British Medical Association, have car- 
ried an abundance of discussion of the 
“White Paper,” the document which of- 
fered for open debate an outline of the 
British Government’s proposals for a gen- 
eral system of socialized medicine. 

The views expressed are many. More 
frequently they are unfavorable to, or at 
least severely critical of, the British Gov- 
ernment’s proposals. But, in leading ar- 
ticles, reports of speeches, and, above all, 
in that open correspondence which is so 
striking a feature of British journalism, 
all shades of opinion are represented. 

In the columns of a periodical officially 
representing the British Medical Associa- 
tion it is refreshing to find a' number of 
letters expressing frank and occasionally 
rather bitter criticism of that medical or- 
ganization. The Association, through its 
Council, while condemning the Govern- 
ment scheme in certain principles and de- 
tails, has shown a disposition to offer con- 
structive criticism for improvement in the 
proposals. In this connection it is im- 
portant to remember that the British Gov- 
ernment has announced its firm policy to 
adopt a general scheme of medical social- 
ization, but issued the White Paper as an 
avowed basis for free public and pro- 
fessional discussion before the actual in- 
troduction of a parliamentary bill. 

V ery blunt is the attitude of the gentle- 
man who speaks of the “apostasy of the 
B.M.A.,” but a speaker who has leanings 
m the other direction finds it necessary' to 


suggest that many of the letters' “contain 
much individual prejudice, and are writ- 
ten as though their opinions and state- 
ments were self-evident facts.” 

Dr. H. Guy Dain, Chairman of Council 
of the B.M.A., speaking before the pro- 
fession at Bristol, calls attention to the 
wide contrasts between those physicians 
who would take no part whatever in a 
government service, however organized, 
and those of the other extreme who be- 
lieve that the best service would be by 
whole-time salaried officers ; and between 
those who argue that the state seiadce 
should be for everybody in the country', 
“irrespective of means, age, sex, or occu- 
pation,” and those who believe in limita- 
tion to a certain income level. Dain points 
out that private practice is beginning to 
reappear even in Russia, and that in Nor- 
way, notwithstanding a system of state 
hospitals, voluntary hospitals have entered 
the field. Whatever arrangement is made, 
Dain suggests, it must provide for the 
freedom of the patient to go where he de- 
sires for his doctoring and to pay for it if 
he wishes to do so. 

We find one writer stating that the gen- 
eral British public has welcomed the 
scheme; and another declaring that one 
hundred percent of his office patients have 
voted against it. 

One correspondent writes at some 
length to draw a parallel between the 
attitude taken by the British Medical 
Association in 1911, when Mr. Lloy'd 
George introduced his National Insurance 
Bill, and the situation today. It is sug- 
gested that the British Medical Associa- 
tion then fought what at first appeared to 
be a losing battle but in the end worked 
out not so badly for the profession. This 
writer quotes a British gibe to the effect 
that “The National Insurance Act gave 
the doctors their motor cars.” In 1911, 
while the National Insurance Bill was be- 
ing fought in Parliament, the British 
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Medical Association "oblnincd the sig- 
natures of twenty-seven thousand doctors 
to a pledge that they would not accept 
service under the Bill except on terms in 
accordance with the Association’s policy, 
and that they would not enter into any 
contract except through a local medical 
committee representative of the local pro- 
fession.” Today, says the same writer, 
the British profession has the advantage 
of considering a preliminary scheme in- 
stead of fighting a bill already introduced 
into Parliament. 

Surgeon Vice-Admiral Sheldon Dud- 
le}^ Medical Director-General of the 
Navy, delivering the Harveian Lecture 
before the Han-eian Society of London, 
pointed out that the oldest and most com- 
prehensive medical services were those of 
the Na\y and Army. Speaking as to the 
possible effect of a set salary upon the 
quality of the physician’s work. Admiral 
Dudley said that in the British Navy there 
were very few medical officers who did 
as little work as possible, and he argued 
that “on the whole, self-respect, the de- 
sire to do well in the eyes of the herd, a 
natural sympathy with sick people, and a 
praiseworthy desire for promotion would 
outweigh the alleged stultifying effect of 
a fixed salary.” He suggested the experi- 
ence of the Navy showed that “a patient- 
doctor relationship of the best type was 
possible on a salaried basis of remunera- 
tion and without free choice.” 

British municipal hospitals have come 
in for a good deal of abuse as contrasted 
with the voluntary hospitals. Yet the ac- 
commodations provided in the voluntary 
hospitals are far from adequate, as dem- 
onstrated by the fact that there is usually 
a long waiting list of applicants for ad- 
mission. 

One of the most interesting products of 
the British controversy as to the Govern- 
ment’s proposals talces the form of a vote 
by medical students upon a number of 


questions submitted to them by the British 
'Medical .Students’ Association. About one 
fourth of the total number of students re- 
plied. Forty-nine percent of them thought 
that the quality of the country’s medical 
service would be enhanced by the pro- 
posed National Health Sendee, thirty-six 
percent thought it would suffer, fourteen 
percent “did not know.” Seventy-two per- 
cent thought that complete medical sen- 
ices, including hospital and specialized 
services, ought to be available to everyone 
free of charge. Eighty-nine percent ap- 
proved of the princijdc of health centers. 
Fifty-three favored payment by a small 
basic salary plus capitation fees. Sixty- 
three percent made a statement that it 
would not be possible for them to set up in 
practice without incurring a debt. Fifty- 
one percent reacted on the whole favor- 
ably to the Government’s White Paper, 
forty percent unfavorably, and seven per- 
cent “did not know.” Incidentally it may 
be mentioned that of those whose fatliers 
were physicians fifty-two percent reacted 
unfavorabl}' to the document and only 
thirty-eight percent were definitely favor- 
able. 

From medical students a similar vote 
would rather likely be obtained in the 
United States, since those who have not 
yet attained the position of special priv- 
ilege associated with established practice 
arc still preoccuped with the problem of 
buttering their daily bread. A British 
physician “under forty” suggests that the 
White Paper offers the )’^oung doctor two 
important advantages which should not 
be forgotten in discussing the future 
health services; namel}'', tlie opportunity 
to undertake general practice unburdened 
by financial considerations, and the ex- 
istence of many more openings for the 
doctor who wishes to specialize. 

What part does ophthalmology play in 
this general discussion of the British Gov- 
ernment’s proposals? Plans for an oph- 
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thalmic service have brought up the ques- 
tion whether refraction shall be carried 
on entirely by ophthalmic physicians or 
shall enlist the cooperation of sight-test- 
ing opticians. One writer points out that 
against seven thousand opticians at pres- 
ent officially recognized as qualified to 
undertake National Health Insurance 
work, there are throughout the country 
only about one thousand ophthalmic medi- 
cal practitioners, a part of whose time is 
taken up with other eye work. These fig- 
ures were the basis of a recent recom- 
mendation by the Ophthalmic Group 
Committtee’s draft scheme for a National 
Eye Service, which suggested that it 
would be necessary to call in the aid of 
optician refractionists who would work 
under the supervision of medically quali- 
fied specialists. The suggestion that in a 
few years time a sufficient number of 
physicians could be trained to do the re- 
fraction work is derided by the corres- 
pondent on the ground that “men are not 
going to take the six years medical course, 
then specialize in ophthalmology, and 
spend the rest of their lives doing refrac- 
tions.” The correspondent would establish 
eye clinics each “staffed by a medical eye 
specialist, who will have under him two 
or more optician refractionists,” with 
sometimes the help of a nurse, clerical 
assistants, and possibly an orthoptist. The 
ophthalmic specialist would do only “diffi- 
cult refractions or those requiring a cyclo- 
piegic." The writer assumes that in the 
course of years most sight-testing op- 
ticians will either “decide to go over to the 
dispensing side of the business or be ab- 
sorbed as refractionists in the eye clin- 
ics.” Some readers will admire ( !) the 
faith of this correspondent in the ability 
of the subordinate refractionist to deter- 
mine which refractions are difficult and 
which will require the use of a cycloplegic. 

If a system of socialized medicine is 
♦adopted in the United Stales, very' thorny 
will be this problem of who shall do re- 


fraction in the public clinics or wherever 
it- may be done out of the funds provided 
under the law. W. H. Crisp. 


BOOK NOTICES 

I WANTED TO SEE. By Borghild 

Dahl, with a Foreword by William L. 

Benedict, M.D. New York, The Mac- 
millan Co., 1944. Price $2.00. 

Some two years ago Dartmouth College 
published a book, “Motivation and visual 
factors,” based upon an intensive study of 
a large goup of college students. The con- 
clusion of the authors, in brief, is that 
visual handicaps as such can be considered 
only in relation to the entire personality, 
specifically to the motivating drives of the 
individual. The motivation seems to be 
the dominant factor in any successful or 
unsuccessful adjustment to the presence 
of visual anomalies. 

No stronger corroboration of the 
soundness of this conclusion can be found 
anywhere than in the personal narrative 
of Miss Dahl, in her volume, “I wanted 
to see.” Here is a woman who from her 
earliest childhood was totally blind in one 
eye, had vision of only 4/60 in the other 
eye, and yet by sheer will and tenacity of 
purpose managed to get almost every'thing 
she strove for, and she aimed high. She 
would have done wonderfully if she had 
managed merely'’ to get through grammar 
school. But Miss Dahl completed a regu- 
lar high school course, a full college and 
university course, with tlie Bachelor and 
Master of Arts degrees, became a suc- 
cessful high school teacher, anl later a 
college professor. She also managed to 
win a fellowship from the American 
Scandinavian Foundation, which, ac- 
claiming her as a distinguished student in 
sociology, sent her for a year’s study to 
Norway. And this is not all. We could go 
on discoursing on her extracurricular ac- 
complishments ; for example, being chosen 
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to give book reviews for clubs, for the 
Book Review Guild of America, lo talk 
over ibe radio, aud other like activities. 

It is a fascinating narrative, heart 
warming and inspiring. One is thrilled by 
the unfolding of the life story of a wom- 
an, who, blind for all practical purposes 
from earliest childhood, refused lo be 
“different” from the normally seeing. Her 
indomitable will to succeed, aided by 
whatever skillful medical science could 
do, conquered everything. 

For the eye physician this book has a 
special message. He is often called upon 
lo advise and pass upon the schooling or 
career of a 3 'oungsfer with defective eyes. 
Here the doctor is faced with a grave re- 
sponsibilit)'. It were well that before rec- 
ommending limitations on a child's school- 
ing and career the doctor study the child 
as a personaIit 3 ^ His whole life may de- 
pend upon the doctor’s judgment. 

Miss Dahl’s case ma)' be unusual, an 
extreme instance, but it does show most 
convincing!}’’ that a child with a dominat- 
ing motive lo achieve and to learn will go 
further in life, despite visual defects, than 
a child who is unambitious and listless, 
though he possess perfect eyes. 

In a sense, the book deals with a 
“ponderous” subject but the st 3 de is light 
and humorous, tinged with pathos here 
and there. It is highly recommended to 
lay and professional readers alike. 

Joseph I. Pascal. 


LIGHT, VISION AND SEEING. By 
Matthew Luckiesh, D.Sc., D.E. Cloth- 
bound, 323 pages, 16 plates, and 83 text 
figures. New York, D. Von Nostrand, 
Inc., 1944. Price not given. 

The subtitle of this work is “A simpli- 
fied presentation of their relationships 
and their importance in human efficiency 
and welfare.” In this book the author 
points out in the first chapter the fact 
.that mankind has become enslaved, by 


near vision. Hereditary adaptation has 
been quite unable to keep pace with the 
extraordinar}' rapidity of the change from 
outdoor seeing to day-long indoor task.s. 
The author attributes eye defectiveness 
primaril)' to this fact and makes the im- 
portant point that though C3’esight special- 
ists have made “enormous strides in C 3 'C- 
carc, e 3 ’^e-trcatmcnt, and eye surger}’. . . . 
Their primar}’ interest is in vision, not in 
seeing.” He further stales that “the eye- 
sight specialist is paid for caring for C 3 ’cs 
and for prescribing eyeglasses, rarely is 
he paid to follow C 3 'es into the world of 
use and abuse.” He believes that far too 
much time has been spent in repairing 
visual defects and much too little in pro- 
jfiiylaxis. He docs not, however, carr}’’ this 
thesis further than to state tliat it is ob- 
viouslv impossible lo induce mankind to 
revert to outdoor life and offers onl}' the 
improvement of lighting in its broadest 
sense as a preventive for the ocular diffi- 
culties inherent in our manner of life. He 
gives statistics indicating the grcatl}'^ in- 
creasing deterioration in vision as life 
progresses and also cites statistics to show 
that the vision of outdoor man is much 
better than that of the indoor man. Ob- 
viousl}' the thesis of the book is in the sub- 
title ; that is, the contribution that can be 
made to adequate seeing by adequate 
lighting. This is the field in which the 
author has so ably delved for man}’’ years 
and in the promotion of which he lias 
spent his life and made widest researches. 

The book is convincing and easy read- 
ing for anyone 'interested in the subject. 
It has not the elements which would ever 
make it a best seller, because, though 
simplified, it still must be classed in the 
group of serious literature and , could 
scarcely have great popular consumption. 
There is a considerable list of references . 
and an adequate index. The illustrations 
and charts are very well done and serve 
their purpose excellently. 

Lawrence T. Post. 
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1. - General methods of diagnosis 

2. Therapeutics and operations 

3. Physiologic optics, refraction, and color 
vision 

4. Ocular movements . 

5. Conjunctiva 

6. Cornea and sclera 

7. Uveal tract, sympathetic disease, and 
aqueous humor 

8. Glaucoma and ocular tension 
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12. Visual tracts and centers 
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14. Eyelids and lacrimal apparatus 

15. Tumors 

16. Injuries 
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18. Hygiene, sociology, education, and history 

19. Anatomy, embryology, and comparative 
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CONJUNCTIVA 

Canamares Mareno, S. Sporothri- 
cosis conjunctivitis. Arch, de la Soc. 
■Oft. Hisp.-Amer., 1943, v. 3, Sept.-Oct., 
pp. 222-224. 

Four cases are reported of diffuse 
infiltration of the bulbar conjunctiva 
without ulceration. Preauricular aden- 
opathy- was present in all the cases. The 
diagnosis was confirmed in two cases 
by finding of the sporothrix- in aspi- 
rated pus from the preauricular gland. 
All cleared up under treatment with 
potassium iodide. 

J. Wesley McKinney. 

Curry, J. J., and Lowell, F. C. Epi- 
demic keratoconjunctivitis. New Eng- 
land Jour. Med., 1944, v. 231, July 6, 
pp. 11-13. 

A male metal worker, 27 years of 
^ge, one week before admission to the 
hospital, had had chilly sensations fol- 
lowed bv fever which subsided bv eve- 
and recurred in the morning. At 
Ibat time he noticed a swelling about 
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his eyes which became quite painful. 
Lethargy was pronounced and several 
evanescent zones of erythema scattered 
over the face and forearm were visible. 
The lymph nodes in the region of the 
ears in the cervical and occipital re- 
gions and the right axilla were en- 
larged and tender. Frontal and oc- 
cipital headaches were intense. The 
conjunctiva was diffusely injected and 
photophobia marked. The cornea was 
normal. The patient stated that he had 
had a mild respiratory infection that 
had cleared 14 days before the onset of 
the present illness. He stated also that 
he had had foreign bodies in his eyes 
on several occasions. The patient im- 
proved on the fifth day and a few days 
later left the hospital. The writer says 
that the diagnosis of the disease is 
difficult when keratitis is absent (as it 
is in 47 percent of the cases) and when 
the disease is sporadic, unless the virus 
is isolated or a rise and fall in antibody 
titer is demonstrated. In the present 
case serologic studies during con- 
valescence showed development of 
antibody against the virus of epidemic 
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keratoconjunctivitis. (References, one 
figure.) M. Lombardo. 

Freeman, J. D. J. A granulation 
tumor of the conjunctiva. Bril. Jour. 
Ophth., 1944, V. 28, June, pp. 277-278. 

The patient's complaint was of con- 
stant discomfort of the left eye, with a 
feeling of heaviness in the uj)pcr lid. 
The lid tended to droop and there was 
watering of the eye. The symptoms 
dated from 1933 or 1934. Discomfort 
had gradually become more marked. 
The right eye had never been afTccted. 
Examination showed the conjunctiva 
over the tarsal plate of the left upper 
lid to be covered with multiple pinkish 
granulomatous nodules, glistening and 
soft in consistency. There was no dis- 
charge. Examination of the cornea 
with the loupe and the slitlamp showed 
no signs of pannus. The bulbar con- 
junctiva and the lower fornix appeared 
healthy. The prc-auricular gland was 
not enlarged. The right eye was un- 
affected. 

Treatment with copper sulphate, 
magnesium-sulphate solution, and al- 
bucid, as well as injections of old 
tuberculin, gave no improvement. 
Tarsectomy gave entire relief and the 
patient made an uneventful recovery. 
Microscopic examination showed a 
typical granulation tumor without any 
evidence of neoplasm. The possible 
causes for this condition are considered 
and discussed. Edna M. Reynolds. 

Fried, J. J., and Goldzieher, M. A. 
The endocrine treatment of kerato- 
conjunctivitis sicca, Amer, Jour. 
Ophth., 1944, V. 27, Sept., pp. 1003-1006. 
(References.) 

Gifford, S. R., and Day, A. A- Lepto- 
trichosis conjunctivae. Arch, of Ophth., 
1944, V. 31, May, pp. 423 - 426 . 

This study includes only those cases 
in which the leptothrix or a thread 


mold presumed to be leptothrix was 
found in section or culture. Observa- 
tion of leptothrix in sections was first 
made by Verhoeff in 1913. A special 
staining technique was necessary, and 
the organism was found only when a 
characteristic area of focal necrosis 
was excised and fixed in Zenker’s fluid. 

The authors conclude that examina- 
tion of properly fixed and stained ma- 
terial in sections offers greater likeli- 
hood of positive identification of the 
lcj)lothrix than the use of cultures. The 
value of cultures in addition to sec- 
tions, however, should not be mini- 
mized, as exact identification of the 
organism in a greater number of cases 
is desirable. (References, 1 photo- 
micrograph, 1 table.) 

R. W. Danielson. 

Heimans, M. Keratoconjunctivitis 
control measures for industry. Indus- 
trial Bulletin (New York), v, 22, Aug., 
p. 328. 

The author suggests control meas- 
ures as follows: educating medical per- 
sonnel as to characteristics of the 
disease, proper care of hands and 
instruments used in examining pa- 
tients, isolation of cases, education of 
those affected in how to prevent spread 
of the disease, and adequate steriliza- 
tion of goggles. F. M. Crage.. 

Magnus, J. A. Unilateral follicular 
conjunctivitis due to molluscum con- 
tagiosum. Brit. Jour. Ophth., 1944, v. 
28, May, pp. 245-248. 

After three months of treatment 
along the usual lines for acute con- 
junctivitis and superficial keratitis, 
developing after influenza, several 
small umbilicated tumors were found . 
on the upper and lower lids, encroach- 
ing upon the lid margins. The tumors 
were removed for biopsy and’ those at 
the lid margin were destroyed by 
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electric cautery. The conjunctivitis 
cleared up entirely within a month 
after removal of the tumors. The diag- 
nosis of molluscum contagiosum was 
confirmed by histologic examination. 
(5 photomicrographs.) 

Edna M. Reynolds. 

Marin Amat, M. Contribution to 
study, of the treatment of vernal con- 
junctivitis. Arch, de la Soc. Oft. Hisp.- 
Amer., 1943, v. '3, Aug.-Sept., pp. 185- 
189. 

Two cases of vernal conjunctivitis 
with large tarsal vegetations are re- 
ported. One was treated with X-ray 
and the other was operated upon by 
the Blascovics procedure. Neither case 
was permanently benefited. 

J. Wesley McKinney. 

Mata Lopez, Pedro. Conjunctivitis 
produced by the staphylococcus. Arch, 
de la Soc. Oft. Hisp.-Amer., 1943, 
Sept.-Oct., v. 3, pp. 201-209. 

Staphylococcus conjunctivitis is 
much more common than is generally 
believed. It may be associated with 
staphylococcal infections elsewhere or 
may occur as a primary infection. The 
diagnosis is made by smears and cul- 
tures from conjunctiva, together with 
tests for hypersensitivity to the organ- 
ism. The most efficacious treatment 
was found to be local use of sulfona- 
mides. j. Wesley McKinney. 

Mata Lopez, Pedro. Contributions to 
the study of corneoconjunctival cal- 
careous dystrophy, with case report. 
Arch, de la Soc. Oft. Hisp.-Amer., 
1943, V. 3, Aug.-Sept., pp. 210-217. (See 
Section 6, Cornea and sclera.) 

^loreu, Angel. Vasomotor reactions 
lu ffie pathogenesis and treatment of 
conjunctivitis. Arch, de la Soc. Oft. 
Hisp.-Amer., 1943, v. 3, Sept.-Oct., pp. 
194-200. 


In vagotonic individuals the con- 
junctival reaction to various irritants 
such as excessive cold, heat, ocular 
fatigue, and other physical or chemical 
agents is likely to be more marked and 
prolonged than the physiologic re- 
action of normal individuals to equal 
irritation. The conjunctiva becomes 
injected, wdth possibly some lacrima- 
tion and mucous secretion and reduc- 
tion in the lysoz 3 '^me content of the 
tears. In time the conjunctiva becomes 
truly hypertrophied and is fertile soil 
for growth of bacteria. The problem 
then is to control the vasomotor re- 
actions of the conjunctiva, thus reliev- 
ing the incident symptoms and pre- 
venting the repeated infections which 
so often occur. In the vasomotor phase 
this end is accomplished by adminis- 
tration of “bellafoline” to diminish the 
preponderance of vagus and “epheto- 
nine” to secure excitation of sympa- 
thetic. At the same time conjunctival 
and nasal instillations of ephedrine and 
adrenalin are made several times 
daily. No conjunctival antiseptic 
should be used. If a true conjunctivitis 
develops, the usual silver nitrate and 
antiseptics are used. As soon as the 
infection is eliminated, zinc sulphate 
is substituted for its astringent effect 
until the conjunctiva has returned to 
its original state. 

J. Wesley McKinne 3 ^ 

Perez Llorca, J., and Jimenez AI- 
menara, J. Reaction of agglutination 
to B proteus, and intradermal reaction 
with an extract of the same organism. 
Its lack of value in trachoma. Arch, de 
la Soc. Oft. Hisp.-Amer., 1943, v. 3, 
Sept.-Oct., pp. 285-288. 

The Weil-Felix reaction was posi- 
tive in onh' one of 160 cases of tra- 
choma and in none of fiftv' controls. The 
intradermal reaction was negative in 
twent 3 " trachomatous and twent 3 ' nor- 
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mal individuals. The conclusion is that 
neither the Wcil-Fclix nor the intra- 
dcrinal reaction is of value in the 
diagnosis of trachoma. 

J. Wc.‘?lcy McKinney. 

Reid, R. D. Meningococcic conjunc- 
tivitis. Jour. Amcr. Med. Assoc., 1944, 
V, 124, March 11, p. 703. 

The author points out that meningo- 
coccus carriers are not a rarity and 
that meningococcic conjunctivitis may 
be more frequent than commonly 
thought. In any acute conjunctivitis in 
which gram-negative diplococci arc 
found, serologic and cultural tests arc 
necessary to distinguish between the 
gonococcus and the meningococcus, 
thus avoiding searches for sources of 
infection if the latter organism is at 
fault. A case history of meningococcic 
conjunctivitis in a two-year-old child 
with complete recovery on sulfathia- 
zole therapy is reported. 

Robert N. Shaffer. 

Saracibar, J. M. On the diagnosis of 
gonococcic conjunctivitis. Arch, dc la 
Soc. Oft. Hisp.-Amer., 1943, v. 3, Sept.- 
Oct, pp. 218-221. 

Three cases of purulent conjunc- 
tivitis are cited from which a gram- 
negative diplococcus was isolated. 
Upon culture two of these cases proved 
to be of micrococcus-catarrhalis infec- 
tion and the third a gonococcus infec- 
tion. The conclusion drawn is that dif- 
ferential cultures should be made in 
all cases of suspected gonococcic con- 
junctivitis. J. Wesley McKinney. 

6 

CORNEA AND SCLERA 

Braley, A. E., and- Sanders, M. 
Treatment of epidemic keratoconjunc- 
tivitis. Jour. Amer. Med. Assoc., 1943, 


V. 121, March 27, p, 999. (.See Section 
.S, Conjunctiva.) 

Calkins, TI. E., and Bond, G. C. 
Adaptation of virus of epidemic kerato- 
conjunctivitis to development in extra- 
embryonic fluids of chick embryo. 
Proc. Soc. Exper. Biol, and Med., 1944, 
V. 56, May, p. 46. (Sec Section 5, Con- 
junctiva.) 

Currv, J. J., and Lowell, F. C. Epi- 
demic keratoconjunctivitis. New Eng- 
land Jour. Med., 1944, v. 231, July 6, 
pp. 11-13. (See Section 5, Conjunctiva.) 

Fried, J. J., and Goldziehcr, M. A. 
The endocrine treatment of kerato- 
conjunctivitis sicca. Amcr. Jour. 
Ophtli., 1944, V. 27, Sept., pp. 1003- 
1006. (References.) 

Heimans, M. Keratoconjunctivitis 
control measures for industry. Indus- 
trial Bull. (New York), 1943, v. 22, 
Aug., p. 328. (See Section 5, Conjunc- 
tiva.) 

Mata Lopez, Pedro. Contributions to 
the study of corneoconjunctival cal- 
careous dystrophy, with case report. 
Arch, de la Soc. Oft. Hisp.-Amer., 
1943, V. 3, Aug.-Sept., pp. 210-217. 

The case reported is one of cal- 
careous degeneration of the cornea 
and of the tarsal conjunctiva of each 
eye. Both corneas showed punctate 
deposits of calcium in the superficial 
stroma, separated b)’" clear areas. The 
deposits involved the outer cornea ex- 
cept the extreme periphery. The cornea 
presented a whitish appearance which 
was less dense in the center. There 
were sub’epithelial islands of calcium 
deposits on the tarsal conjunctiva. 
Blood-calcium and phosphorus were 
within normal limits and no glandular 
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abnormality could be demonstrated. 
The author discusses the relationship 
between the parathyroids and vitamin 
D and the metabolism of calcium and 
phosphorus. Despite the normal blood 
phosphorus and calcium the author 
gave a diet low in calcium, plus am- 
monium chloride and dionin locally, 
with the idea that calcium mig-ht be 
absorbed from the corneoconjunctival 
lesions. A 30-percent clearing was ob- 
tained. Vision improved from percep- 
tion of large objects at 2 to 3 meters 
to 1/10 in the right eye, and from 
to almost ^ in the left eye. 

J. Wesley McKinney. 

7 

UVEAL TRACT, SYMPATHETIC DIS- 
EASE, AND AQUEOUS HUMOR 

B. P. Tonic pupils and absent 
tendon reflexes (Adie’s syndrome). 
Calcutta Med. Jour., 1943, v. 40, July, 
P. 253. 

A 29-year-old woman complained of 
pain which had continued in the right 
side of her neck since 1934. The Was- 
sermann reaction was negative. The 
right eye was normal to light and con- 
'"ergence reaction. The left pupil was 
■widely dilated and it dilated still more 
while staying for twenty minutes in a 
dark room. On exposure to light the 
pupil first contracted slowly then 
briskly. Maximal convergence took 
place after one minute, and the pupil 
took yy, minutes to regain its normal 
Size. Knee jerks and ankle jerks were 
absent on both sides. X-ray examina- 
tion of the skull revealed that the 
olinoid processes formed almost a roof 
Over the pituitarj’- fossa. Although the 
latter condition may sometimes be 
found among normal persons, the 
author considers it worthy of further 
investigation. R. Grunfeld. 


Oroz Zabaleta, H. Recurrent allergic 
uveitis ■with hypopyon. Arch, de la Soc. 
Oft. Hisp.-Amer., 1943, v. 3, Sept.-Oct., 
pp. 170-175. 

A case is reported wherein were re- 
corded repeated attacks of uveitis with 
hypopyon, associated with arthritis 
and cutaneous ulcers. All examinations 
were negative except for a marked 
allergy to the staphylococcus. Both 
eyes went on to atrophy of the globe. 
(References.) J. Wesley McKinney. 

Soria. Our therapeutic management 
of tuberculous uveitis. Arch, de la Soc. 
Oft. Hisp.-Amer., 1943, v. 3, Aug.- 
Sept., pp. 176-184. 

In the treatment of tuberculous 
uveitis the author relies principally on 
tuberculin. The initial dose is one 
tenth of that which gave the minimal 
reaction to intradermal injection. In- 
jections are given twice weekly by the 
subcutaneous route. On reaching a 
dilution of 1 to 1000, injections are 
given weekly. The maximum dosage is 
a dilution to 1 to 100. This dose is 
continued for several weeks, and after 
a period of rest another series is given 
using a different tuberculin to avoid 
possible anaphylactic reaction. (Refer- 
ences.) J. Wesley McKinney. 

Stern, H. J. A Simple method for 
the early diagnosis of abnormalities of 
the pupillary reaction. Brit. Jour. 
Ophth., 1944, v. 28, June, pp. 275-276. 
(See Section 1, General methods of 
diagnosis.) 

Woods, A. C., and Guyton, J. S. 
Role of sarcoidosis and of brucellosis 
in uveitis. Arch, of Ophth., 1944, v. 31, 
June, pp. 469-480; also Trans. Amer. 
Acad. Ophth. and Otolarymg., 1944, 
March-April, p. 248. 

Sarcoidosis is a chronic granulom- 
atous disorder of unknown causation. 
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The disease is relatively benign and is 
capable of affecting any organ but has 
a certain predilection for the reticulo- 
endothelial system. The characteristic 
pathologic lesions of sarcoidosis are 
tubercle-like masses of epithelioid 
cells, usually without any surrounding 
caseation or necrosis. Giant cells arc 
usually present. The presumptive diag- 
nosis of the disease depends upon dem- 
onstration of clinical signs, of cu- 
taneous changes, of pulmonary infiltra- 
tion, of rarefactions of the bones of the 
hands and feet, of elevation of the 
globulin in the scrum, and of (fre- 
quent) anergy to tuberculin. 

Absolute and final diagnosis must 
depend upon demonstration of char- 
acteristic lesions in biopsy material, 
usually a lymph gland. The usual ocu- 
lar manifestation is- a nodular iritis, 
quite similar to the nodular iritis of 
tuberculosis. The nodules of sarcoid- 
osis are larger, ' slightly pinker, and 
more vascularized than those of tuber- 
culosis. The iritis is characteristically 
quite painless. While the process may 
progress to phthisis bulbi, the general 
tendency is more favorable and the en- 
tire process may subside without 
residua. 

Brucellosis in man usually goes 
through an acute phase, characterized 
by fever,' sweats, malaise, muscular 
pains, loss of weight, and various more 
or less vague symptoms affecting any 
portion of the body. Recovery may 
follow this phase but more commonly 
a chronic state of infection .lasts for 
months or years. This is characterized 
by an intermittent low fever, vague 
pains, and lassitude. The diagnosis of 
brucellosis is not easy. During the 
acute phase the organism may be cul- 
tured from the blood. During the 
chronic phase diagnosis must be made 
from the symptoms, from a comple- 


ent fixation reaction, and from tests for 
cutaneous hypersensitivity. The labo- 
ratory tests are not highly satisfactory 
during the chronic phase. The uveal 
tract m;iy be involved. Often this in- 
volvement takes the form of a recur- 
rent sim])le iritis, but there may be 
involvement of the posterior uvea and 
at times the process is so severe that 
j)hthisis bulbi results. 

The authors studied 200 patients 
hospitalized with uveitis, and they 
have tabulated the etiologic factors. 
Tuberculosis leads as causative agent, 
with a percentage of 41.0. Other per- 
centages are as follows: .syphilis 14.0; 
sarcoidosis 7.5; brucellosis 7.5; foci of 
infection 6.0; rheumatoid arthritis 2.5; 
gonorrhea 6.5; miscellaneous 4.0; and 
undetermined 11.0. 

, The diagnosis was confirmed by 
biopsy in the 15 patients with sar- 
coidosis. In 15 patients the uveitis was 
classified as "probably” due to brucel- 
losis. The diagnosis of chronic bru- 
cellosis is often very difficult to 
confirm. This series of patients con- 
sisted only of cases hospitalized, and 
is thought to shoAv a higher than 
average incidence of sarcoidosis and 
brucellosis, as only the severer cases 
were hospitalized. The authors esti- 
mate that the actual incidence of sar- 
coidosis in patients with uveitis ex- 
amined in the Wilmer Institute is in 
the neighborhood of 3 percent, and 
that the incidence of uveitis from bru- 
cellosis is less than 7.5 percent. The 
pathologic findings in one case each of 
uveal brucellosis and sarcoidosis are 
described. (References, 7 figures, 3 
tables.) John C. Long. 

8 

GLAUCOMA AND OCULAR TENSION 
Allen, T. D. The history and develop- 
ment of the iris-inclusion operations. 
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Amer. Jour. Ophth., 1944, v. 27, Sept., 
pp. 964-976. (Bibliography.) 

9 

CRYSTALLINE LENS 

Donahue, H. C. Bilateral cataract 
extraction in anterior megalophthal- 
mos. Amer. Jour. Ophth., 1944, v. 27, 
Sept., pp. 1014-1019. (2 figures.) 

Pike, M. H. Ocular pathology due to 
organic compounds. Jour. Michigan 
State Med. Soc., 1944, v. 43, July, p. 
581. 

Cataracts were produced in rabbits 
by oral administration of naphthalene. 
The progressive, pathologic lens 
changes have been recorded by means 
of color photography. Although re- 
peated exposure of rabbits to very high 
concentrations (4.6 to 4.8 mg.) of para- 
dichlorobenzene vapor produced defi- 
nite intoxication, leading to tremors 
and toxic eye-ground changes, no lens 
changes were observed. Prolonged 
oral administration of definitely toxic 
quantities of the drug to rabbits did 
not produce any lens changes what- 
ever. 

Together with the evidence gained 
from experimental work on animals, 
the experience of the author and his 
colleagues leads them to believe that 
cataracts are not produced b)' para- 
dichlorobenzene, upon either oral in- 
gestion or inhalation of its vapors, in 
either man or rabbit. 

Theodore M. Shapira. 

10 

RETINA AND VITREOUS 

Allen, \V., and Herndon, C. N. 
Retinitis pigmentosa and apparently 
sex-linked idiocy in a single sibship. 
Jour, of Hereditv. 1944, v. 35, Feb., 
?. 41. 


A man belonging to a family in 
which retinitis pigmentosa is dominant 
married a girl in whose family idiocy 
is inherited as an apparently sex-linked 
recessive trait. The union resulted in 
the production of both blind and idiot 
offspring. Out of 13 pregnancies seven 
terminated in stillbirths or were fol- 
lowed by death in infancy. Three sons 
are idiots, and one of these has retinitis 
pigmentosa. Both parents and the 
three daughters have normal mentality, 
and none of the daughters has retinitis 
pigmentosa. One daughter married and 
has six normal children, five of them 
boys. R- Grunfeld. 

Cohen, Martin. Fundus oculi in uro- 
logic diseases associated with systemic 
hypertension. Arch, of Ophth., 1944, v. 
31, May, pp. 427-431. 

The purpose of this paper is to call 
to the attention of ophthalmologists 
the lesions in the fundus associated 
with urologic diseases. Cohen has 
limited his study to the consideration 
of three urologic diseases associated 
with hypertension ; namely, pyelo- 
nephritis, hydronephrosis, and polycys- 
tic kidney. 

There is still a question of whether 
the hypertension or the urologic dis- 
ease or both are responsible for the 
fundus lesions. The author does not 
feel that the two should be regarded 
as a clinical entity, although they are 
frequently found together. The prog- 
nosis of the urologic disease with hy- 
pertension rests chiefly on the condi- 
tion of the vital organs. The signs in 
the fundus are often the visible guide 
to the condition of the cardiovascular- 
renal system. 

Case histories illustrative of pyelo- 
nephritis, hydronephrosis, and poly- 
cystic kidney, and the fundus picture 
presented in each, are given in detail. 
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Bilateral ncurorctinopathy, possibly of 
inflammatory origin, was the condition 
in the case of pyelonephritis and that 
of hydronephrosis reported here, while 
in the case of polycystic kidney the 
diagnosis was bilateral chorioretinal 
arteriolosclerosis of noninflammatory 
origin. The changes in the fundus, as 
revealed b}’- detailed study of these 
cases, are indicative of the sever- 
ity of the underlying hypertensive 
vascular disease, regardless of the fac- 
tor or factors responsible for elevation 
of the arterial tension. 

The author feels that a report on the 
examination of the fundus should ac- 
company the records of cases of tiro- 
logic disease with persistent hyperten- 
sion, as it is an additional aid to the 
diagnosis and prognosis of the disease. 
Interesting discussions of the article 
are presented by Fishberg and Elwyn. 
(References, 4 figures in color.) 

R. W. Danielson. 

Gifford, S. R. Evaluation of ocular 
angiospasm. Arch, of Ophth., 1944, v. 
31, June, pp. 453-460. 

Patients with a vasoneurotic diathe- 
sis may be subject to various ocular 
conditions, the result of vasospasms. 
Such, patients usually note undue dis- 
tress on exposure of the extremities to 
cold. Their hands become white when 
elevated and flushed when dependent. 
On examination, such patients show 
pale hands and feet, and readings with 
a skin thermometer show an abnormal 
difference between the oral tempera- 
ture and the - temperature of the ex- 
tremities. Such susceptible persons 
show a marked and abnormal drop in 
skin temperature after smoking ciga- 
rettes. 

. The author reports the cases of 23 
patients in whom peripheral angio- 
spasm is the cause of’ what has been 


described as central angiospastic retin- 
itis. Evidence is presented to show that 
peripheral vascular disease causes a 
certain proportion of the cases of 
periphlebitis retinae and recurring 
hemorrhages in the vitreous encoun- 
tered in young adults. Extreme attenu- 
ation of the retinal arterioles with 
marked peripheral angiospasm was 
noted in one patient following cataract 
operation. Treatment with antispas- 
modic drugs produced improvement. 
Patients c.xhibiting the characteristics 
of any of these syndromes should be 
subjected to careful examination of 
the peripheral circulatory system. 

Treatment has been directed toward 
relieving the vasospasm. Complete 
abstinence from tobacco and protection 
, against cold are advised. Injections of 
papaverine, typhoid vaccine, and tissue 
extracts are used. Combinations of 
theobromine and phenobarbital are 
given. The nitrites have not been found 
as effective as other agents. Neostig- 
mine bromide apparently is valuable. 
A regimen including plenty of rest and 
avoidance of fatigue and nervous strain 
is advised. (One illustration, refer- 
ences.) John C. Long. 

Woisika, P. H. An evaluation of the 
dark test. Annals of Internal Med., 
1944, V. 21, July, p. 101. 

The author presents tables and 
graphs of the results of his study. The 
literature concerning the dark-adapta- 
tion test divides into three groups: 
(a) authors who believe that delayed 
dark adaptation as measured by exist- 
ing instruments means deficient vita- 
min A in the diet, in metabolism, or in 
the reserves of the body; (b) authors 
who, using the same apparatus, find no 
correlation between vitamin A and the 
recorded ability to satisfy the dark test. - 
(c) authors who, duTious of the posi- 
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five correlation between vitamin A and 
performance on existing photometers, 
have offered modified apparatus of 
their own. 

The author used 700 ambulatory pa- 
tients selected at random and averag- 
ing 45.5 years ; also 80 controls, healthy 
adults (medical students and others) 
averaging 26 years. Local ophthalmo- 
logical conditions were excluded in all 
the subjects. 

Biophotometer readings showed the 
training factor to be negligible. A 
higher percentage of controls than of 
patients had normal dark tests. This 
could not be ascribed to a superior 
dietary intake. Normal adaptation oc- 
curred in a higher percentage of pa-- 
tients receiving normal qualitatively 
estimated diets, though no strong as- 
sociation could be established statisti- 
cally. Sex had no effect upon vision in 
dim light, whether diets were normal 
er deficient. Negroes were significantly 
superior in dark-test performance (but 
average age of negroes was less than of 
"'bites). Patients with hypertension 
exhibited a significantly higher per- 
centage of poor dark-tests. Increasing 
3ge influenced dark adaptometry ad- 
versely. 

The effects of various factors upon 
fhe dark test are discussed. The nega- 
bve include vitamin A, diet, sex, race, 
snd the training factor. The positive 
3re individual factors of age, mentality, 
fatigue, heredity, and inherent abilities 
of the nenmus system (oxygen con- 
sumption, retinal synapses). 

Recommendations are made that fur- 
rier work with the rate and end values 
of dark adaptation be performed to es- 
■ablish the physiologic basis for the 
‘Cst rather than accepting previous 
"ork on the importance of vitamin A. 
A correction factor for age must be 
determined and must be applied in fu- 
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ture work with adaptometers. In the 
present state of knowdedge of scotopic 
vision, the terms “night blindness” 
and “poor dark adaptation” should not 
be used synonymously as to tests. 

Theodore M. Shapira. 

11 

OPTIC NERVE AND TOXIC 
AMBLYOPIAS 

Morrison, L. F. Optic neuritis and 
the ethmoid sinuses. Jour. Nervous 
and Mental Dis., 1944, v. 99, May, p. 
786. 

' The author emphasizes the fact that 
in the treatment of optic neuritis 
rhinologic surgical intervention should 
be undertaken only after exclusion of 
all other possible sources of infection. 
The technique for submucous resec- 
tion and bilateral ethmoidectomy is de- 
scribed. Brief data are presented on 39 
patients who had submucous resection 
and ethmoidectomy; in only nine of 
these patients was there no definite 
improvement in the visual signs or 
symptoms. In none of the sinus opera- 
tions was any marked pus or gross 
pathology encountered. It is interest- 
ing to note, in view of the represented 
diagnosis • of optic neuritis in these 
cases, that a good number of them are 
listed as having disc elevations of 4, 

5 and 6 diopters. Benjamin Milder. 

^¥ilkinson, P. B. Amblyopia due to a 
vitamin deficiency. The Lancet, 1944, 
V. 246, April 22, pp. 528-531. 

In Hong Kong during the last half 
of 1940, 15 patients were carefully 
studied by the author. Generally 
speaking, they had bilateral sight fail- 
ure of several months or less, pupil- 
larv' sluggishness, concentrically con- 
tracted fields with central or paracen- 
tral scotoma, and for the most part 
normal discs. All were on diets unsat- 
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isfactory in quantity or quality, or 
both. Deprivation of first-class pro- 
teins was considered an important fac- 
tor in the causation of their ocular 
symptoms. Practically all of these pa- 
tients’ ocular symptoms were greatly 
improved or cured in from two to six 
weeks upon an adequate diet supple- 
mented by riboflavin, nicotinic acid, 
and other components of the B group. 
Nicotinic acid in 100-mg. doses daily 
seemed to be followed by greater vis- 
ual improvement than riboflavin. 
These cases suggest that the condition 
is largely due to disturbance in the 
second link of the co-enzyme oxidase 
system, which disturbance is also re- 
sponsible for pellagra. Why the ocular 
symptoms arc so relatively infequent is 
no known. Charles A. Bahn. 

12 

VISUAL TRACTS AND CENTERS 

Esteban, Mario. Hemianopsia of al- 
lergic orgin. Arch, de la Soc. Oft. 
Hisp.-Amer., 1943, v. 3, Sept.-Oct., pp. 
167-169. 

A patient previously subject to 
edema of the eyelids had severe head- 
aches, nausea, and vomiting, followed 
by impairment of vision. A homony- 
mous hemianopic scotoma and a 
quadrant, defect were found in the vis- 
ual fields. A skin test made with a sus- 
pension of organisms isolated from ob- 
viously diseased tonsils gave a strongly 
positive reaction. Treatment consisted 
of tonsillectomy and giving an autog- 
enous vaccine prepared from the ton- 
sils. There was no recurrence of the 
symptoms in three years of observa- 
tion. (Fields.) 

J. Wesley McKinney. 

Harrington, D. O. Wartime ocular 
neuroses. Jour, Nervous and Mental 
Dis., 1944, V. 99, May, p. 622. 


This article emphasizes the high per- 
centage of neuroses and other border- 
line mental conditions encountered in 
wartime, among civilians as \ycll as 
those in service. Conversion hysteria 
generally is centered on an organ or 
function which the patient knows or 
believes to be defective. It is there- 
fore commonly focused on the eyes, 
the characteristic complaint ' being 
amaurosis. It is usual to find “tubular” 
functional visual fields. Restoration to 
normal can generally be promoted by 
suggestion. 

The author mentions two current, 
divergent views on malingerers, ocu- 
lar or otherwise. One view is that they 
have a constitutional psychopathic in- 
feriority, the other is that these pa- 
tients are criminal offenders. Ciliary 
spasm is represented as a cause of 
“asthenopia” which has in the major- 
ity of cases a psychogenic basis. Pho- 
tophobia, too, is mentioned as a dis- 
turbance which is usually part of a 
symptom complex having an organic 
basis but frequently psychogenic in 
origin. *. 

Combat fatigue (“shell shock”) does 
not, as a rule, show ocular manifesta- 
'tions — but there may be temporary 
visual loss, often recurring in transient 
episodes. Each of the types of wartime 
ocular neurosis described in the paper 
is illustrated with a typical case his- 
tory. Benjamin Milder. 

13 

EYEBALL AND ORBIT 

Converse, J. M. Two plastic opera- 
tions for repair of orbit following se- 
vere trauma and extensive commi- 
nuted fracture. Arch, of Ophth., 1944, 
V. 31, April, pp. 323-325. 

War injuries of the middle third of 
the face may result from motor and 
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aviation mishaps as well as from bul- 
lets or bomb fragments. The author 
describes the method by which two ex- 
tensive mutilating wounds of this re- 
gion were treated. 

A man of 23 years was struck by 
a bomb fragment in the preauricular 
region. The particle penetrated -the or- 
bit and the nasal .cavity and emerged 
through the lateral aspect of the nose 
on the opposite side. When examined 
six months later, ' the remains of the 
nasal bone and the ascending process 
of the maxilla were found pushed into 
the ethmoid sinus. The whole region 
of the inner canthus of the left eye 
was widened and the eyeball seemed 
to be pushed laterally. Under local 
anesthesia an incision about 5 cm. in 
length was made, starting laterally 
and extending to the medial end of 
the eyebrow. Subperiosteal elevation 
of the tissues was done and protrud- 
ing bone was resected until the bony 
'vall appeared to be on the same plane 
as the os planum farther back. The re- 
niams of the lacrimal sac were re- 
nioved, and the internal palpebral liga- 
ment was sutured to the remaining 
periosteum with a 35-gage stainless- 
steel wire. The operation resulted in 
elimination of the unilateral mongoloid 
Appearance, 

The second patient was a man of 21 
years who had had a comminuted frac- 
ture of the left malar bone with depres- 
sion into the antrum. The left eye- 
Imll was lower than the right and the 
floor of the left orbit 18 mm. lower 
than the floor of the right. Diplopia 
^vas constant, necessitating the wear- 
log of a patch over the left eye. This 
defect was corrected by subperiosteal 
msertion of a bone graft into the dam- 
aged floor of the orbit, the bone being 
obtained from the inner table of the 
flium. Following the operation, diplo- 


pia disappeared except in extreme up- 
ward gaze and there was considerable 
improvement in appearance. Both op- 
erations are well illustrated by dra\v- 
ings and photographs. (6 figures, ref- 
erences.) John C. Long. 

Edelson, David. Staphylococcic 
thrombophlebitis of the cavernous si- 
nus. Arch, of Ophth., 1944, v. 31, 
April, pp. 329-330. 

A woman aged 20 years picked a 
pimple on the left side of her forehead. 
Pain developed that day in her head 
and left eye. On the following day, the 
typical signs of cavernous sinus 
thrombosis Avere present. The patient 
was violently ill with a temperature 
of 105.4°F. Staphylococcus aureus was 
grown from cultures of the spinal fluid. 
Sulfathiazole was given by mouth and 
intravenously and large doses of sulfa- 
diazine were given by mouth. A total 
of 45,000 units of heparin was given 
during the first month of hospitaliza- 
tion. The patient received 150.5 gm. 
of sulfathiazole during a period of five 
weeks and 498 gm. of sulfadiazine dur- 
ing a period of four months. For eight 
weeks the temperature fluctuated be- 
tween 100° and 104°F. During the 
eleventh week it fell to 99° F., after 
Avhich time it Avas essentially normal. 
Six months after the onset of the ill- 
ness the right eye AA'as quite normal 
except for a trace of chemosis at the 
inner canthus. The left eye Avas moder- 
ately proptosed and the cornea was 
scarred from exposure. There Avas 
ptosis of the lid, the pupil was dilated 
and fixed to light, the A’crtically acting 
recti and the inferior oblique muscle 
Averc completely paralyzed. The su- 
perior oblique muscle shoAved a trace 
of function. The author states that it 
Avill be necessary to gi\'c heparin a 
more e.\tensiA-c clinical trial to deter- 
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mine its value in such cases, but that 
its use is indicated on theoretical 
grounds. (3 photographs.) 

John C. Long. 

Flynn, Richard. Graves’s disease 
with dissociation of thyreotoxicosis, 
and ophthalmopathy associated with 
myasthenia gravis. Med. Jour. Aus- 
tralia, 1944, V. 1, April 15, pp. 344-346. 

Bilateral exophthalmus, right pto- 
sis, and left rectus paralysis, associated 
with Graves’s disease, were increased 
after partial bilateral thyroidectomy. 
Following further removal of the thy- 
roid, prostigmin injections, and thy- 
roid medication, the ophthalmic and 
constitutional symptoms practically 
disappeared over a period of three 
years. Chas. A. Bahn. 

Kraus, J. An operation for shrunken 
socket. Brit. Jour. Ophth., 1944, v. 28, 
May, pp. 224-228. 

The socket is stretched by means of 
a cavity dilator which produces a cir- 
cular force from within outward, with- 
out undue pressure on the eyelids. (11 
drawings.) Edna M. Reynolds. 

Mulvany, J. H. The exophthalmos 
of hyperthyroidism. Amer. Jour. 
Ophth., 1944, V. 27, June, pp. 589-612; 
July, pp. 693-712; Aug., pp. 820-832. 
(28 figures, extensive bibliography.) 

Soley, M. H. Exophthalmos secon- 
dary to edema and degenerative 
changes in orbital tissues. Jour. Nerv- 
ous and Mental Dis., 1944, v. 99, May, 
p. 865. 

A series of 37 patients presenting 
marked degrees of exophthalmos is 
analyzed from the standpoint of eti- 
ology, type of treatment, and indica- 
tion for orbital decompression (Naff- 
ziger). Of the series, 24 with hyper- 


thyroidism had subtotal thyroidec- 
tomy. Ten had X-ray therapy. Half 
of the entire group showed progression 
of the exophthalmos after treatment of 
the hyperthyroidism — most of them 
having postoperative hypothyroidism 
or frank myxedema. They were not 
helped by substitution thyroid therapy. 
For this reason, the chosen procedure 
in thyrotoxicosis is X-ray therapy, to 
avoid the complications of myxedema. 
In large or nodular goiters, operative 
treatment is still indicated. 

Orbital decompression is indicated 
where there is paresis of the extrinsic 
muscles, impaired vision, marked 
chemosis of the conjunctiva or lid 
edema, or corneal ulceration. 

Benjamin Milder. 

Soto, M. C. Typical multiple bilateral 
coloboma. Anales Argentines Oft., 
1943, V. 4, July-Aug.-Sept., pp. 106-111. 

A six-year-old female showed a bi- 
lateral congenital coloboma involving 
inferiorly the iris, lens, choroid, and op- 
tic disc. The author presents an effective 
academic discussion of the genesis of 
this type of congenital defect. 

Edward Saskin. 

14 

EYELIDS AND LACRIMAL APPARATUS 

Cordes, F. C., and Fritschi, U. 
Dickey operation for ptosis. Arch, of 
Qphth., 1944, V. 31, June, pp. 461-468; 
also Trans. Amer. Acad. Ophth. and 
Otolaryng., 1944, 48th mtg., March- 
April, p. 266. 

The Dickey operation for ptosis 
makes use of the superior rectus as an 
elevator of the lid. A strip of fascia lata 
is inserted beneath the middle third of .^ 
the superior rectus tendon and the ends 
of the fascia strip are secured to the 
anterior surface of the tarsus. In this 
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way, the tarsus is, connected to the 
superior rectus by a hammock^ of fascia. 
A detailed, illustrated description of 
-the technique is given.. 

This operation has been used exten- 
sively at the University of California 
for the past eight years. During this 
time thirty lids have been operated on 
in 21 patients, with satisfactory results. 

. The youngest patient of this series was 
a child 13 months old. Permanent 
diplopia occurred in only three cases; 
in two of these it w;as present only on 
extreme elevation of the lid, and in 
the third the diplopia was inconstant. 
Because of the double attachment on 
the tarsus, there is no tendency to for- 
mation of an inverted V at the lid mar- 
gin, as is at. times observed with the 
Motais operation. The Dickey opera- 
tion has been found satisfactory in 
cases of bilateral complete ptosis, uni- 
lateral complete ptosis, and partial pto- 
sis when the action of the superior rec- 
tus muscle was normal. (References, 7 
illustrations.) John C. Long. 

Kirby, D. B. Vertical shortening de- 
formities of the eyelids. Surg. Clin. 
North Amer., 1944, April, pp. 348-369. 

The importance, in any plastic pro- 
cedure, of a thorough knowledge of 
the surgical anatomy of the lids and 
surrounding structures is emphasized, 
as well as the rule never to add a de- 
formity in correcting a deformity. 
Salient principles in care of eye and 
■hd wounds are stressed. Early plastic 
procedures are always indicated, to pro- 
tect an exposed cornea. If the eyeball is 
safe, procedures may be delayed prefer- 
ably until resolution of the fibroblastic 
process is complete, since operation 
prior to this frequently adds more 
scar. 

The principles of lid surgery, includ- 
ing delicacy in handling tissues, use of 


sutures, and hemostasis, are reviewed. 
Optimum sites for .donor grafts are 
discussed. Use of skin from intact lids 
is preferred, next best being from the 
temple, the cephalo-auricular angle, 
and last from the thigh. Preparation 
of an adequate bed following loss of 
tissue is advised, using transplants of 
fascia lata, cartilage, or fat. 

The technique of lid closure by ad- 
hesion is well illustrated. The desira- 
bility of removal of the nasolacrimal 
sac if obstructed and infected is 
stressed as a precursor to any opera- 
tive procedure around the eye or lids. 
The main surgical principles in cor- 
rection of cicatricial ectropion (upper 
and lower), ptosis, epicanthus, an- 
kyloblepharon, and entropion, are 
given, as well as those for correction 
of colobomata and symblepharon. Use 
of grafts of buccal mucosa is likewise 
generally discussed. (Bibliography.) 

Owen C. Dickson. 

Waldapfel, Richard. Rhinocanalicu- 
lar anastomosis. Arch of Ophth., 1944, 
V. 31, May, pp. 432-433. 

Waldapfel gives an evaluation of 
the new technique for operations on 
the tear passages recently reported by 
Blumenfeld (Anier. Jour. Ophth., 1944, 
V. 27, p. 1043). Obstruction in the tear 
passages may be situated in the follow- 
ing places : in the canaliculi, in the 
upper part of the lacrimal sac, adjacent 
to the canaliculi, or in the lower part of 
the sac and in the nasolacrimal duct. 

The author feels that the old pro- 
cedures (West, Toti, Mosher,. Halle) 
are the most satisfactory when the ob- 
struction is at the nasolacrimal duct. 
However, he adds that he feels Blumen- 
feld’s new technique should definitely 
be considered when the obstructions 
occur in the canaliculi or in the upper 
part of the tear sac near the openings 
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of the canalicttli. (One reference, 3 fig- 
ures.) 

R. W. Danicl.son, 

Winton, S. S. Monocular myasthenia 
gravis. Jour, Amcr. Med. Assoc., 1943, 
V. 122, Aug. 21, p. 1180. 

It is i)ointccl out that occasionally 
myasthenia gravis may i)rcscnl only 
ocular symptoms, and that these may 
sometimes be monocular. A case re- 
port is given in which tlie only sign 
was monocular j)tosis. In such cases a 
diagnostic intramuscular injection of 
1.5 mg. of prostigmine mcthylsulphate 
is suggested as a simple and reliable 
test. This gives subjective and objec- 
tive improvement within an hour. The 
author states that symptoms in his 
ease were held in abeyance by a com- 
bination of 15 mg. of prostigmine 
bromide and 0.1 gm. of guanidine 
hydrochloride taken three times daily 
with meals. He is unable to state 
whether or not more widespread in- 
volvement would have occurred in the 
absence of specific therapy. 

Robert N. Shaffer. 

15 

TUMORS 

Foster, J. An encapsulated orbital 
melanoma. Brit. Jour. Ophth., 1944, v. 
28, June, pp. 293-296. 

The patient, aged 65 years, showed 
7 mm. of exophthalmos of the right 
eye, with displacement slightly up and 
in, paresis of the inferior rectus, 
mydriasis, and vision of 6/24. Orbital 
exploration by the transpalpebro-con- 
junctival route of Felix Lagrange re- 
vealed an encapsulated tumor about 
the size and shape of a date-stone, 
situated on the outer side of the ex- 
ternal rectus. The tumor, although 
melanotic, was strongly encapsulated. 


One pathologist considered the tu- 
mor malignant, but Parsons consid- 
ered it nonmalignant and felt that it 
might have originated as an orbitial 
dermoid. I.oewcnstcin regarded the 
tumor as nonmalignant. a mixed-cell 
type disi)laying both ectodermal and 
mesodermal features. (2 photomicro- 
graphs.) Edna M. Reynolds. 

Griffith, .A. D., and Sorsby, A. The 
genetics of retinoblastoma. Brit. Jour. 
Ophth., 1944, V. 28, June, pp. 279-293. 

An analysis of the cases of retino- 
blastoma seen at the Royal Eye Hospi- 
tal in London over the fifty-year pe- 
riod from 1894 to 1943 is given. The 
total number of cases, 59, included one 
family in which the tumor occurred in 
three successive generations. In this 
family there were si.x instances of 
retinoblastoma, five of them bilateral. 
The remaining 53 were isolated spo- 
radic cases. Among these 53 cases 
there were eight which were bilateral. 
The mode of inheritance is shown to be 
irregularly dominant, since these tu- 
mors occur in children of parents them- 
selves unaffected but having a family 
history of the affection. It is suggested 
that hereditary retinoblastoma is a dis- 
tinct histologic entity different from the 
sporadic types. (3 charts, 3 tables, bib- 
liography.) Edna M. Reynolds. 

Herbst, W. P. Malignant melanoma 
of the choroid with extensive metasta- 
sis treated by removing secreting tissue 
of the testicles. Jour. Amer. Med. As- 
soc., 1943, V. 122, June 26, p. 597. 

A man aged 69 years had a malig- 
nant melanoma of the choroid. The eye 
was removed and the tumor studied 
microscopically. The cells were spin- 
dle-cell subtype B, and large and small 
epithelioid cells ; . and the tumor had 
less than 50 percent of argyrophile 
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fibers. No -extrabulbar extension was 
demonstrated. Metastases to orbit, 
liver, and the entire surface of the body 
appeared, and by the end of the third 
year the patient was practically mori- 
bund. At that time the entire left testi- 
cle and the secreting tissue of the right 
testicle- were removed. Subsequently 
there was no further nausea ; food was 
retained ; there was no more fluid com- 
ing from the respiratory tract; there 
was definite regression of some of the 
tnetastastic lesions, and no new ones 
developed. The patients died suddenly 
two months later. The author states 
the case is not presented with any idea 
of claiming to comprehend the chemi- 
cal mechanism involved, but simply as 
an interesting clinical observation. 

Robert N. Shaffer. 

Povoa, Helion, and Paulo, Jr. Diag- 
nosis of ocular neoplasms by Botelho’s 
reaction in the aqueous humor. Rev. 
Brasileira de Oft., 1944, v. 2, June, pp. 
193-201. 

This is a reprint of an article which 
appeared in August, 1931, in the Revue 
Sud-Americaine. The article, which 
was in French, is reproduced in mem- 
ory of the late Prof. Helion Povoa. 

Roberts, W. L., and Wheeler, J. R. 
Report of a case of a primary carci- 
noma of the lacrimal sac. Brit. Jour. 
Ophth., 1944, V. 28, May, pp. 233-236. 

A summary of the cases of primary 
tumor of the lacrimal sac reported to 
date is given. The patient was a 49- 
) ear-old white male. A dacryocystec- 
tomy was done with complete removal 
of the tumor mass,, which had invaded 
the lacrimal bone. Surgery was fol- 
lowed by the use of radium. (2 illus- 
trations, references.) 

Edna M. Reynolds. 


16 

INJURIES 

Appelbaum, Alfred. The simplest in- 
strument for the removal of foreign 
bodies in the cornea. The Military 
Surgeon, 1943, v. 93, Dec., p. 479. (See 
Amer. Jour. Ophth., 1943, v. 26, Dec., 
p. 1352.) 

Eccles, J. O., and Flynn, A. J. Ex- 
perimental photoretinitis. Med. Jour. 
Australia, 1944, v. 1, April 15, pp. 
339-342. 

Lookouts for airplanes, and also 
eclipse observers, occasionally develop 
photoretinitis. This condition, first de- 
scribed by Galen, is caused by heat and 
not by ultraviolet radiation. The 
amount of heat and the time necessary 
to produce retinal lesions were studied 
in anesthetized rabbits. These were 
given four exposures to the midsum- 
mer midday sun in such a waj’- that- 
its images would lie at the four cor- 
ners of a square. There resulted a lesion 
0.14 mm. in diameter which could not 
be verified without magnification. By 
magnifying the sun’s image ten times, 
1.4-mm. image was obtained, which 
produced definite retinal lesions. The 
eyes were examined ophthalmoscopi- 
cally daily for three to six days until 
the rabbits were sacrificed. With a 
2-mm. pupil and exposure to 70 cal- 
ories per sq. cm., severe lesions result- 
ed in two minutes, less severe lesions 
in 30 seconds, and no lesions were ob- 
served after 3-seconds exposure. On, 
exposure to direct sunlight, the human 
pupil contracts to from 1.6 to 2 mm. 
The retinal image of the sun would 
thus represent 100 calories per sq. cm. 
per minute. No detectable lesion would 
be produced by 30 seconds irradiation. 
Momentary glances across the sun will 
not produce retinal lesions. If longer 
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observation is necessary, glasses witli 
high absorption powers both for vis- 
ible and infrared radiation must be 
used. Charles A. Balm. 

Clark, C. P. Industrial and domestic 
injuries of the eye. Jour. Amer. Med. 
Assoc., 1944, V. 124, Jan. 15, p. 157. 

The author mentions various ocular 
injuries occurring in home and factory. 
Me states that a well-trained nurse or 
physician should care for all but the 
most trivia] injuries, to reduce com- 
plications and shorten convalescence. 
He briefly describes' the accepted prin- 
ciples of treating the various injuries, 
stressing that particular care should be 
taken to avoid sympathetic ophthalmia. 

Robert N. ShalTer. 

Clements, A. F. Eye trauma in am- 
phibious troop operations of the U.S.S. 
Solace. Jour. Indiana State Med. As- 
soc., 1944., V. 37, Aug., p. 404. 

In the group under study aboard this 
U.S. Navy hospital ship, 984 patients 
were seen with various battle injuries 
and of this number 48 received ocular 
trauma. Considering the type of re- 
sistance met, with mortar shells, hand 
grenades, and rifle bullets, and in view 
of the fact that 120 patients in this 
group had facial wounds, the percent- 
age of eye injuries is low. 

Of the 48 patients with eye injuries 
some had extraocular foreign bodies in 
one eye and intraocular or penetrating 
in ’the other. Only four patients were 
seen with bilateral penetrating intra- 
ocular trauma sufficient to cause 
permanent total blindness. Twenty- 
three eye injuries were nonpenetrating 
and 33 penetrated the eyeball. The 
fighting man must see at what he is 
shooting and also when he is being at- 
tacked. This obviously must expose the 
eyes. 


Foreign bodies seen were brass, 
coral, cast iron, or lead, some non- 
magnetic and so presenting a difficult 
problem in their removal. . Usual 
prompt healing followed removal of 
small metallic foreign bodies. Coral 
foreign bodies arc not easily removed 
from the cornea or sclera. Their dis- 
lodgment involves added trauma and 
healing is much slower. Delay of 24 
to 48 hours, which facilitates removal 
of metal, cinders, and sand, fails to aid 
with coral. The coral is apparently 
fairly well tolerated by the cornea, al- 
though subjectively as painful as any 
other foreign body. .Since average stay 
at the hospital ship was only seven 
days, final healing results can not be 
reported. Theodore M, Shapira. 

Harkness, G. F. Industrial ophthal- 
mology and otolaryngology. Illinois 
Med. Jour., 1944, v. 85, March, p. 124. 
(See Section 18, Hygiene, sociology, 
education, and history.) (See Amer. 
Jour. Ophth., 1944, 27, March, p. 

335.) 

Johnson, M. R. Depressed fracture 
of the orbital rim. Surg. Clin. North 
America, 1944, v. 24, April, pp. 340-347. 

Fractures of the malar bone with 
depression of the floor 'of the orbit 
should be treated early if cosmetic 
damage and operative procedures are 
to be avoided. If the malar bone is 
not comminuted simple replacement by 
means of pressure with a blunt elevator 
intraorally or by attachment of a screw 
to the bone through a small skin inci- 
sion is effective. If comminuted, the 
fragment will usually not remain in 
position without some form of fixation. 
The common methods consist of pack- 
ing the antrum with iodoform gauze 
and later removal either through a 
Caldwell-Luc incision or an antrum 
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window, after fibrous union has oc- 
curred. . ' 

The author reports a modification of 
this procedure in a case of comminuted 
'fracture of the left, superior maxilla. 
Ten days after injury, on subsidence of 
ecchymosis and edema and improve- 
ment of the patient’s general physical 
condition, depression of the orbital 
floor became quite' apparent and al- 
lowed a vertical muscle imbalance of 5 
prism-diopters. Replacement of the 
depressed fragment was easily possible 
through either the Caldwell-Luc ap- 
proach or the antral window made in- 
tranasally, but unless supported the 
fragment would not retain its position. 

The end of a rubber glove finger tied 
at the tip of a catheter was inserted 
into the antrum and the catheter led 
out of the no'stril through the antral 
window. Filling of this “balloon” with 
20 C.C. of water maintained the frag- 
ment without complication. Upon re- 
moval of the balloon three weeks later 
the functional and cosmetic result was 
, good. One diopter of hypophoria for 
near only remained. 

Owen C. Dickson. 

Kinsey, V. E., Cogan, D. G., and 
Drinker, P. Measuring eye flash from 
arc welding. Jour. A'mer. Med. Assoc., 
1943, V. 123, Oct. 16, p. 403. 

The authors have investigated the 
dosage of radiation from electric weld- 
ing arcs necessary to produce symp- 
toms. It was found that the ultraviolet 
production fairly closely paralleled the 
production of visible light. For con- 
venience a Weston light-meter cali- 
brated . in foot candles was used to 
nieasure dosage in terms of foot-candle 
niinufes. After preliminary animal ex- 
periments 12 young men were irradi- 
ated. It was found that an exposure 
coefficient of 200 foot-candle minutes 


was required to produce minimal ocu- 
lar damage consistently in man. In ac- 
tual practice this represented a 30-sec- 
ond exposure at a distance of 7 feet 
with the welding machine used in the 
testing. As to time and intensity of 
radiation, a minimum standard of, 
safety for men in the neighborhood of 
electric welding arcs has been recom- 
mended as one tenth that required -to 
produce minimal ocular effects. It is 
stressed that ultraviolet dosage is 
additive within a 24-hour period, and 
that, since the time of exposure neces- 
sary to produce symptoms is not con- 
sistent with the general idea of “flash” 
exposures, this term must be consid- 
ered a misnomer. 

Robert N. Shaffer. 

Linhart, W. O. Emphysema of the 
orbit. Jour. Amer. Med. Assoc., 1943, v. 
123, Sept. 11, p. 89. 

Following trauma to the orbital re- 
gion, orbitopalpebral emphysema oc- 
casionally occurs. This is due to frac- 
ture of the nasal orbital wall, following 
which air is forced into the subcutane- 
ous tissue by blowing the nose. The 
author reports seven cases of such 
emphysema, with X-ray - stereoscopic 
studies which failed to show definite 
fracture lines into the nasal cavity. 
However such fractures were assumed 
to be missed because of the difficulty 
of demonstration of fractures by X ray 
of the medial orbital wall. All patients 
recovered uneventfully in ten days. 

Robert N. Shaffer. 

O’Hea-Cussen, V. Removal of a non- 
magnetic foreign body from the vitre- 
ous. Brit. Jour. Ophth., 1944, v. 28, 
June, pp. 296-298. 

The following technique was used. 
Immediately over the estimated posi- 
tion of the foreign body two catgut 
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sutures, 2 min, apart, were placed in 
the superficial layers of the sclera. 
With a cataract knife, an incision one- 
fourth inch long was made in the 
sclera between the sutures. This was 
deepened until the choroid was ex- 
posed. While the operator held one su- 
ture and the assistant the other, gentle 
vertical traction was made. Next, the 
choroid and retina were incised along 
the full length of the scleral incision. 
The foreign body was removed with 
a narrow curette and the scleral su- 
tures were tied and the conjunctival 
flap replaced. The loss of vitreous was 
small, not more than two or three 
drops. Examination of the foreign body 
showed it to be a piece of stone, an 
exact 2-mm. cube except that the fifth 
and sixth sides were slightly longer 
and tapered to a point. After six weeks 
hospitalization, the vision was 6/24, 
improved with a lens to 6/18. The 
scleral sutures appeared to reduce 
vitreous loss. Edna M. Reynolds. 

Rieke, F. E. “Arc flash” conjunc- 
tivitis. Jour. Amer. Med. Assoc., 1943, 
V. 122, July 10, p. 734. 

The author discusses actinic con- 
junctivitis or “arc flash” as he has seen 
it among the 57,000 workers in the 
Oregon Shipbuilding Corporation and 
the Kaiser Company in Portland. 
Treatment for this condition made up 
over 30 percent of all dispensar}'- treat- 
ments, which have totaled over 500,000 
in 21 months. An average of two to 
four working days was lost per case. 

It is rare for the first brilliant con- 
tact spark of the welder to produce 
the condition, though this is the com- 
mon misconception of both the work- 
men and many doctors. Rather it is 
usually caused by ultraviolet bombard- 
ment over a period of time varying 
from a few minutes to a few hours. 


There is typically delayed onset of 
symptoms, self-limited course of 24 
hours, pronounced bulbar hyperemia, 
swelling of the lids, slight sunburn of 
the face, absence of discharge other 
than tears, extreme photophobia, and 
feeling of sand in the eyes. Treatment 
is given for relief of symptoms through 
dark glasses, cold applicatioms, and the 
use of a local anesthetic, together with 
vasoconstricting, mydriatic, lubricat- 
ing. and sedative preparations. Prophy- 
laxis is accomplished by means of pro- 
tective shields and lenses, and by cx- 
])lanation to the workers of the hazards 
involved and of the methods for avoid- 
ing them. Robert N. Shaffer. 

17 

SYSTEMIC DISEASES AND PARASITES 

Allen, W., and Herndon, C. N., 
Retinitis pigmentosa and apparently 
sex-linked idiocy in a single sibship. 
Jour, of Heredity, 1944, v. 35, Feb., p. 
41. (Sec Section 10, Retina and vitre- 
ous.) 

Eagan, E. F., and lialpern, H. J- 
Iritis, retinal hemorrhage, and changes 
in the lens following injection of ty- 
phus vaccine. Arch, of Ophth., 1944, 
V. 31, April, pp. 336-337. 

A white soldier aged 22 years de- 
veloped redness and i^ain of the right 
eye 36 hours after injection of 1 c.c. of 
typhus vaccine. Within a week there 
was no light perception, the pupil was 
dilated, and there were posterior syne- 
chiae and small deposits of iris pig- 
ment on the anterior surface of the 
lens. The vitreous was cloudy and the 
fundus was seen indistinctly. There 
was a large, whitish patch resembling 
.exudate over the disc and macular 
area. Later, early opacities of the lens 
were observed. No systemic cause for 
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the disorder could be found. The left 
eye' remained normal. .After three 
weeks there was no improvement in 
the condition and the patient was dis- 
charged from the army. (References.) 

. John C. Long. 

Frouchtman, R. Report of study of 
allergic etiopathogenesis in some ocu- 
■ lar affections. Arch, de la Soc, Oft. 
„ Hisp.-Amer., 1943, v. 3, Sept.-Oct., pp. 
157-166. 

The considerations here presented 
are based on a study of 30 cases of 
ocular allergy. Of these cases, 16 were 
of conjunctivitis, 6 blepharoconjunc- 
tivitis, 4 blepharitis, 2 keratitis, and 2 
keratoconjunctivitis. Given an allergic 
individual who has developed certain 
•specific sensitivities, there are three 
factors' which may precipitate and 
maintain allergic reactions, viz. hepato- 
biliary affections, focal infections, and 
various physical agents. It is thought 
that diminished flow of bile as a result 
of poor liver function or gall-bladder 
affection may condition a sensitivity to 
incompletely digested or absorbed in- 
testinal contents. The therapeutic in- 
dication in this case is reduced to a 
hepatic dietary regime plus measures 
to stimulate the flow of bile. In 13 pa- 
tients, the hepatobiliary intestinal fac- 
tor was important, the role of focal in- 
fection not so definite. The removal of 
obvious foci of infection, although fol- 
lowed at times by more or less marked 
improvement, was all too often without 
influence on the allergic reaction. 
Various physical agents such as heat, 
cold, and sunlight may activate a re- 
action in an individual whose allergy 
might otherwise be in a state of equi- 
librium. The same may be true of 
changes in atmospheric conditions, 
emotions, or menstruation. Finally an 
individual may become sensitive to the 


products of the normal bacterial flora 
of the conjunctiva and skin of the lids, 
which with the above-mentioned con- 
tributing factors determine a progres- 
sive hypersensitivity, weakening of tis- 
sue resistance, and increasing bacterial 
virulence. (References.) 

J. Wesley McKinney. 

Linehart, W. O. Conjunctivitis and 
keratitis of allergic origin. Arch, of 
Ophth., 1944, V. 31, May, pp. 403-407. 

Allergic tests were made on a series 
of 37 patients with acute or chronic 
conjunctivitis and 17 patients with 
keratitis. Allergic desensitization pro- 
duced improvement in all but six, each 
of whom was sensitive to various sub- 
stances. (References, 2 tables and 1 
figure.) R. W. Danielson. 

Sherman, H., and Baron, B. Studies 
in hypersensitiveness of the mucous 
membrane. 5. Comparative studies of 
skin and ophthalmic reactions in hay 
fever patients. . . . Jour, of Allergy, 
1944, V. 15, May, p. 163. 

Forty treated hay-fever patients who 
had at one time shown constitutional 
symptoms such as nasal or bronchial- 
mucosa signs, urticaria, or pruritus 
were studied to determine if an abnor- 
mal degree of reactivity existed in 
either the cutaneous or the mucosal 
shock tissues. 

Normally skin is found to react to 
allergen dilutions ten to one hundred 
times weaker than those required for 
conjunctival reaction. Comparison of 
cutaneous with mucosal sensitivity, 
using the conjunctival sacs, revealed 
that in 50 percent of the forty cases 
there was an alteration of the skin- 
mucosa sensitivity ratio. This indi- 
cates that in constitutionally reacting 
patients there is either a reduced skin 
reactivity or an increased conjunctival 
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sensitivity. The latter is suspected. 

Duration of treatment and nature of 
constitutional reaction were not fac- 
tors. Only 17 percent of a control 
group without constitutional reactions 
showed similar reduction in the skin- 
mucosa ratio. Criteria for classification 
of the severit}’^ of conjunctival reac- 
tions are given. Owen C. Dickson. 

Stewart, F. H. Dengue; analysis of 
the clinical syndrome at a South Pa- 
cific advance base. U. S. Naval Med. 
Bull., 1944, V. 42, June, pp. 1233-1240. 

The ophthalmic symptoms men- 
tioned include bilateral supraorbital 
headaches and palpebral edema. Con- 
junctival injection, photophobia, and 
lacrimation are usually slight. Asso- 
ciation of ocular tenderness and pain 
with ocular movement is frequent. 

Charles A. Balm. 

Weiss, Charles. Laboratory aids in 
the diagpiosis of infections of the eye 
prevalent in tropical and subtropical 
countries. Amer. Jour. Clin. Path., 
1944, V. 14, April, pp. 200/213. (See 
Section 1, General methods of diag- 
nosis. 

Wilkinson, P. B. Amblyopia due to 
a vitamin deficiency. The Lancet, 1944, 
V. 246, April 22, pp. 528-531. (See Sec- 
tion 11, Optic nerve and toxic ambly- 
opias.) 

WoodSj^ A. C. and Burky, E. L. Ex- 
perimental studies of ocular tubercu- 
losis. 8. A study of the increased re- 
sistance to reinoculation after recovery 
from ocular tuberculosis shown by the 
immune-allergic rabbit. Arch. of 
Ophth., 1944, V. 31, May, pp. 413-422. 
. An experimental study of the in- 
creased resistance manifested by the 
eyes of rabbits which had recently re- 


covered from an attack of ocular tu- 
berculosis revealed that this increased 
resistance was transitory, gradually 
diminishing after four months and 
completely .absent after one year. 

In this experiment, two groups of. 
immune-allergic rabbits were prepared. 
The first group. A, was composed of 
immune-allergic rabbits which had re- 
covered from an attack of ocular tu- 
berculosis in one C 3 'c. These eyes were 
scarred and vascularized but the dis- 
ease had been clinically inactive for an 
average period of six weeks. The sec- 
ond group, B, consisted of immune- 
allergic rabbits with nontuberculous 
vascularization of one e^ve. The con- 
trol group, C, was made up of im- 
mune-allergic rabbits which h.ad re- 
ceived no previous ocular injections. 
As additional controls, normal rabbits 
were inoculated in the ej’-es. The eight 
subgroups were inoculated at two- 
Aveek inten'als for a period of 16 weeks. 
The ej’^es of all rabbits Avere examined 
clinically each AA'cek. 

Briefly the results Avcrc as folloAA's: 
A more severe reaction Avas noted in 
the more highly Amscularized eyes of 
the rabbits in group B than in the eyes 
of the rabbits of group A. It AA’^ould 
appear that Amscularization in itself 
Avas not responsible for the relatwe re- 
sistance to reinoculation shoAvn by the 
rabbits in group A. In the previously 
normal left eyes there deA'^eloped the 
usual ocular tuberculosis exhibited by 
other immune-allergic rabbits AA'hen 
similarly inoculated. The one positiA'^e 
result in these experiments is the ob- 
servation that ' the resistance to re- 
inoculation manifested by recently 
recovered eyes is a transitory phe- 
nomenon. The authors conclude that 
the resistance shown is related to the 
persistence of active, but subclinical, 
tuberculous disease. If this concept of 
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the. process- is applied to ocular tu- 
berculosis in man, the obvious lesson 
to be learned is that the apparent heal- 
ing of a tuberculous lesion, with sub- 
sidence of clinical evidences of activity, 
should not be regarded with too much 
complacency. The eye has passed only 
into the first phase of the healing- proc- 
ess, with transitory resistance to re- 
inoculation, dependent probably on 
premobilization of macrophages. (Ref- 
erences, 7 figures, 2 tables.) 

R. W. Danielson. 

18 , 

hygiene, sociology, education, 

AND HISTORY 

Bigelow, M. H. Recent develop- 
.ments in the prevention of blindness 
program. Sight-Saving Review, 1943, 
V. 13, Fall-Winter, p. 187. 

In addition to the -usual program for 
education, community aid, and im- 
provement of hygiene in home, school, 
and industry which the Society for the 
.Prevention of Blindness routinely fol- 
lows, certain problems have been 
stressed during the past year. The so- 
ciety has distributed educational ma- 
terial covering the early symptoms of 
glaucoma and suggesting the need for 
proper care. In the field of industrial 
eye safety emphasis is being placed on 
the use of eye examinations to increase 
efficiency,- and also on the establish- 
^nent of adequate standards of eye 
function for various industrial pur- 
poses. Safety programs and courses on 
eye hygiene have been planned for 
presentation to industrial and educa- 
tional groups. Owen C. Dickson. 

Gradle, H. S. A visual service for 
small manufacturing plants. Jour. 
Amer. Med. Assoc., 1944, v. 125, May 
27, p. 253. 

Because small industrial plants sel- 
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dom have an efficient medical and 
safety department, the Illinois Society 
of the Prevention of Blindness set up a 
service to try to aid these smaller 
plants in the elimination of visual haz- 
ards. The society carries part of the 
expense and the management con- 
tributes. The service is briefly as fol- 
lows : (1) After the management has 
accepted the service a tester conducts 
a visual survey of each employee. (2) 
A safety engineer surveys the plant 
for industrial hazards. (3) A medical, 
analysis of the report of the vision 
tester is made out for each employee, 
with specific suggestions for needed 
corrections. Suggestions for correction 
of plant defects are made by the in- 
dustrial engineer. (4) A safety cam- 
paign by posters, pamphlets, and so 
on, is used to stimulate cooperation on 
the part of the employees. 

Robert N. Shaffer. 

Greear, J. N., Jr. Rehabilitation of 
war-blinded soldiers. Outlook for the 
Blind, 1944, v. 38, May, p. 121. - 

Rehabilitation of the newly blinded 
soldier is started at the Valley Forge 
Hospital as soon as it has been ascer- 
tained that the loss of vision is perma- 
nent. The program of rehabilitation is, 
divided into three periods. The aim in 
the primary period is that the soldier 
shall make a satisfactory psychologic 
adjustment to his loss of vision. He is 
guided in learning to arrange and take 
care of his personal effects and of him- 
self. Early stress is laid on motivation 
indoors as well as outdoors with the 
aid of a cane. During the intermediate 
period the pupil receives instruction in 
Braille, typing, workshop training. To . 
thwart any tendency toward poor 
speech patterns, discussions are cul- 
tivated and social activities encour- 
aged. In the advanced period the 
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soldier is given higher educ.'itional 
training for a specialized vocation. 

R. Grunfeld. 

Griffis, Enid. When the blind soldier 
goes home. Outlook for the Blind, 1944, 
V. 38, March, p. 74. 

The blinded soldier is well taken 
care of as long as he is hospitalized. In 
the Valley Forge General Hospital at 
Phoenixvillc, Pa., and in the Letterman 
General Hospital at San Francisco, 
everything is done to nurse him back 
to health. Under the sympathetic direc- 
tion of trained workers he learns how 
to feed, dress, and care for himself, to 
get about alone in familiar surround- 
ings, and to read and write Braille. A 
problem arises when the soldier goes 
home and tries to adjust himself to a 
new life in the community. At this 
point the social worker can help. He 
should make every endeavor to bring 
the sightless soldier immediately into 
contact with the nearest V eterans’ Ad- 
ministration Facility, where rehabilita- 
tion and vocational training are cen- 
tered. It should be, furthermore, the 
social worker’s duty to guard against 
outbursts of emotionalism. Misguided 
and uninformed individuals may en- 
deavor to raise funds and form new 
organizations designed to aid the war- 
blind. The social worker should at once 
point out to those responsible that 
such movements are not only unneces- 
sary but undesirable, since they serve 
only to confuse and diffuse the total 
effort in behalf of the sightless. 

R. Grunfeld. 

Harkness, G. F. Industrial ophthal- 
mology and otolaryngology. Illinois 
Med. Jour., 1944, v. 85, March, p. 124. 
(See Amer. Jour. Ophth., 1944, v. 27, 
March, p. 335.) 


Hillman, C. C. The Army rehabilita- 
tion program for the blind and the 
deafened. Jour. Amer. Med. Assoc., 
1944, V. 125, June 3, p. 321. 

As evaluated by the army, blindness 
is considered to be present when vision 
is 20/200 or less in the better eye. The' 
number of cases of blindne.ss in our 
Arriiy in this war is still sriiall, 73 cases 
having been recorded by March 1, 1944. 
Valley Forge General Hospital 
(Phoeni.wille, Pennsylvania) and Dib- 
ble General Hospital (Menlo Park, 
California) arc the two specially staffed 
and equipped ophthalmic hospitals 
which receive all newh" blinded casual- 
ties. A reporting system to the Surgeon 
General insures that all cases arc found 
and transferred to these special hos- 
pitals for necessary medical and surgi- 
cal care and initiation of social re- 
habilitation. Following the necessary 
hospitalization, a facility for further 
social rehabilitation of the blind is be- 
ing set up by the Army to care for 
their own blind and also those of the 
Navy and the Marine Corps. The pro- 
gram will prov’ide for social adjust- 
ment, teaching of Braille, and pre- 
vocational training. A similar program 
is being prepared for the deafened. 

Robert N. Shaffer. 

Kirby, D, B. The American Board 
of Ophthalmology in relation to pre- 
vention of blindness. Sight-Saving Re- 
view, 1943, V. 13, Fall-Winter,- p. 174. 

The American, Board of Ophthal- 
mology has been a stimulus to gradu- 
ate education and study of ophthalmol- 
ogy, and to the advancement of teach- 
ing and research. Although certifica- 
tion by the Board has no legal status 
the moral suasion incident to being de- 
clared safe for practice, diagnosis, and • 
therapy of eye cases has undoubtedly 
raised the general standard of the spe- 
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cialty and contributed much to the 
prevention of blindness. 

The relationship of the American 
Board of Ophthalmology to the Amer- 
ican' Board of Medical Specialties is 
explained. Owen C. Dickson. 

Mackenzie, Clutha. Outposts for the 
blind of. Hindustan. Outlook for the 
Blind, 1944, V. 38, June, p. 156. 

The author describes a journey 
through India which he undertook in 
order 'to study the scattered schools for 
the blind which take care of twelve 
hundred out of India’s two million 
blind population. R. Grunfeld. 

Maitland, R. F. A country school- 
master: Theodore H. Maitland. Out- 
look for the Blind, 1944 v. 38, June, p. 
163. 

The author’s father, who had one 
fourth normal vision, read ordinary 
print,, taught successfully in an ele- 
mentary school, and later organized a 
high school and became its principal. 

R. Grunfeld. 

Mumford, E. W. Nursing care of eye 
m industry. Sight-Saving Review, 
1943, V. 13, Fall-AVinter, p. 165. 

Standard procedures for first-aid 
treatment of eye injuries most com- 
monly seen in industry are discussed 
from the nursing standpoint. Emphasis 
IS placed on cleanliness and adequate 
facilities. Limitation of first-aid tare is 
stressed. Use should not be made of 
'■arious medications such as local anes- 
thetics and fluorescein except on the 
request of a physician or through his 
standing order. 

Due to the complexity of present 
'isual requirements in various phases 
of industry, as to depth perception, 
color perception, convergence require- 
ments, and measurement of accom- 
modation, any nurse who is to assume 


responsibility needs the guidance of 
the ophthalmologist. Many of the tech- 
nical features can be mastered by 
nurses but interpretation should al- 
ways be controlled by the eye special- 
ist. Owen C. Dickson. 

Pacheco-Luna, R. Trachoma in 
Guatemala. Reprint from proceedings 
at celebration of 25th anniversary of 
the foundation of the Association for 
the Prevention of Blindness in Mex- 
ico, 1943, pp. 241-244. 

The author recalls some details as 
to the absence of trachoma in Guate- . 
mala, mentioned by him twelve 3 '’ears 
ago at a meeting of the International 
League against Trachoma. The onl}" 
trachomatous persons seen in Guate- 
mala were foreigners, usually Turkish 
Jews. Such cases have generally been 
found to progress favorably, have not 
infected other citizens, and have not 
spread to native wives or to Guate- 
mala-born children. A similar immun- 
ity has been found in other popula- 
tions. The Guatemala natives live in 
bad conditions of dirt, poverty, ^md 
promiscuityq so that flies and lice are 
numerous. W. H. Crisp. 

Parsons, J. H. Teaching and re- 
search in ophthalmology. Brit. Med. 
Jour., 1944, March 25, p. 430. 

This paper begins with an exposition 
of some basic tenets of medical educa- 
tion — the aim of producing a skilled 
general practitioner, and the corollarj’- 
features of emphasis on general prin- 
ciples and training in medical logic, as 
well as reduced emphasis on some of 
the weight of factual knowledge which 
the student must assimilate. The ideal 
arrangement depends on close affilia- 
tion between an eye hospital and a 
general teaching hospital. 

“Basic” ophthalmologic research re- 
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quires extensive training and knowl- 
edge in special fields, and is likely to 
attract physiologists more than clin- 
ical ophthalmologists. It is emphasized 
that a knowledge of clinical ophthal- 
mology is essential for successful re- 
search; and research, in turn, will de- 
velop most successfully where the in- 
dividual is given a free hand, rather 
than by pursuing a planned research 
program. Benjamin Milder. 

Potts, P. C. Classes for partially- 
seeing children in schools for the blind. 
Outlook for the Blind, 1944, v. 38, June, 
p. 151. 

Most states have classes organized 
for partially-seeing pupils. Other states 
have no such facilities. In the latter 
states many schools for the blind ac- 
cept children with vision from 20/200 
to 20/70. If the number of such chil- 
dren is large enough, it is better to 
organize special sight-saving classes. 
If the number is too small they have 
to be taught together with blind chil- 
dren. Whereas in the regular public 
school the guiding principle is to let 
weak-eyed pupils study as much as 
possible with normal pupils, in the 
school for the blind the reverse holds 
true. Pupils with poor sight should 
work as little as possible with blind 
pupils. Some pupils will do better by 
using their sight, while others will do 
better when they learn by doing rather 
than by reading. Fullest use should be 
made of Talking Book, Victrola, radio, 
slides, • pictures, and models. . The 
teacher should have special training in 
sight-saving methods and eye hygiene, 
and he should be familiar with the 
defect and the amount of vision each , 
pupil has. R. Grunfeld. 

Rusalem, Herbert. A blueprint for 
the higher education of the adult blind. 


Outlook for the Blind, 1944, v. 38, June, 
p. 154. 

The author points out the need for 
adaptation of the existing college-level 
correspondence-courses to the educa- 
tional requirements of the sightless. An 
intermediate agency would have to be 
created, to provide for Braille tran- 
scription of the textbooks and assign- 
ments, and to expand Talking Book 
facilities for those who are unable to 
read Braille, placing textbook and les- 
son materials on phonograph records. 

R. Grunfeld. 

Sharp, C. G, K. Planning for basic 
research in ophthalmology. Brit. Med. 
Jour., 1944, May 20, pp. 697-698. 

Looking into the posMvar period, 
the author emphasizes the need for 
sufficient funds to reduce blindness 
through research. It is important that 
this ophthalmic research be organized 
at this time, and that it be done in close 
association with the basic sciences, 
other research units, and clinical facili- 
ties. Such research is now being suc- 
cessfully done at the University of Ox- 
ford (Ida Mann) and at the Ro 3 ’'al Col- 
lege of Surgeons and Royal Eye Hos- 
pital (Arnold Sorsby). More such 
units are needed. £20,000 minimum 
yearly has been recently appropriated 
to carry on similar research. It is sug- 
gested that those in the services who 
have outstanding abilities or training 
in this field be interested in making 
ophthalmic research their life work 
after discharge, which it is urged 
should occur as soon as possible. 

Charles A. Bahn. 

Stallard, H. B. The eye department 
in a Middle East general hospital. Brit. 
Jour. Ophth., 1944, v. 28, June, pp- 
261-275. 

A survey of the organization and 
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nature of the wo^k in the eye depart- 
ment of one of the hospitals serving 
the Eighth Army from the autumn of 
1940 to the conclusion of the North 
^ African campaign in May, 1943, is pre- 
sented. Refractions were the main part 
of the work both during active military 
operations and in the intervals. 

An average of three sets of full clini- 
cal .notes and two abstracts was kept 
for each patient. To this hospital were 
referred especially patients with re- 
tained' intraocular foreign bodies, ret- 
inal detachments, and cases requiring 
plastic reconstruction of eyelids, sock- 
ets, and orbit, as well as patients of 
neurologic interest with bizarre field 
defects. The. majority of extractions of 
intraocular foreign bodies were done 
by the posterior route. This is regarded 
- by the author as the operation of choice 
for extracting war missiles. Blind pa- 
tients awaiting transfer to South Africa 
were also cared for in the hospital. 
Often they had to wait three or four 
months before a hospital ship was 
available. 

The following clinical research was 
carried out. (1) Penicillin drops were 
used on infected wounds, in the con- 
junctival sac and in sockets. Bacteria 
Were found to disappear from cultures 
of the wound and conjunctiva after 48 
hours. (2) Cetyl pyridinium bromide 
urns successfully used in the prepara- 
tion of the field of operation. Nonir- 
ritant to the skin and conjunctiva, it is 
lethal to staphylococci and strepto- 
cocci outside the body in 1 in 10 million 
and in serum in 1 in 10 thousand. (3) 
.. The value of sulphonamide dusting in 
wounds of lids and orbit and in pri- 
*uary suture was studied. (4) New 
methods in plastic operations were 
tried with success. (5) A technique of 
extracting intraocular foreign bodies 
by the posterior route -vvas elaborated 


and successfully used in 73 cases. (2 
figures, 1 table.) 

Edna M. Reynolds. 

Sylvester, Lorna. What the home 
teachers should know about social 
work. Outlook for the Blind, 1944, v. 
38, March, p. 68. 

The home teacher should respect 
personal beliefs and behavior however 
they may differ from those of the 
teacher. She should also recognize that 
people grow in self-respect by doing 
things for themselves, and gain free- 
dom by discovering their own power. 
Fear of not having this power will 
often be expressed as an attempt to be 
dependent upon another. One case his- 
tory is given to illustrate these doc- 
trines. R- Grunfeld.; 

Theodore, F. H., Johnson, R. M., 
Miles, N. E., and Bonser, W. H. 
Causes of impaired vision in recently 
inducted soldiers. Arch, of Ophth., 
1944, V. 31, May, pp. 399-402. 

Uncorrectable impaired vision was 
encountered in 10,532 of 190,012 re- 
cently inducted soldiers. This report 
is the result of a survey taken at Miami 
Beach, Florida, to discover why the 
corrected vision of these men was be- 
low Army standards (20/40), usually in 
one eye, or sometimes in both. 

It was found that only one fourth 
of all men with poor vision had organic 
disease of the eye. In two thirds of 
the men, trauma resulting from care- 
lessness was the etiologic factor. In 
the other three fourths, early care of 
the eyes might have prevented some 
of the resulting amblyopia, particu- 
larly the amblyopia resulting from 
strabismus and refractive defects. 

Questioning revealed that as to al- 
most all of the men with a neglected 
defect, especially those from large 
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cities wlicre care was available, the 
major factor was ignorance or apathy 
concerning the defect. TJic atilliors 
therefore conclude that education 
rather than the expansion of existing 
health facilities is the most essential 
need. (9 tables.) 

R. W. Danielson. 

Walker, J. P. S. Ophthalmic surgeon 
and optician. Brit. .Med. jour., 1944, 
April 22, p. 569. 

The author suggests a i)lan to cor- 
relate the efTorls of the ojdithalrnic 
surgeon, the optician, the ortho])tist, 
and the o])hthalmic nurse. Me proi)oses 
that all these be registered by the Brit- 


i.sh Governmental agencies after reach- 
ing competency, and together form 
groups of different sizes depending on 
local conditions. The ophthalmic sur- 
geon Avould direct and would appar- 
ently be responsible for the efforts of 
the others. Thus the sight-testing op- 
tician tests eyes under the supervision 
and resj)onsibility of the ophthalmic 
surgeon. This plan the author believes 
would offer ample employment espe- 
cially after the war, would avoid e.xist- 
ing controversies among those now en- 
gaged in care of the eyes, and would 
.give the public better eye-service, 
Charles A. Balm. 
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Edited b}' Dr. Donald J. Lyle 
904 Carew Tower, Cincinnati 2 

News items should reach the editor by the twelfth of the month 


Deaths 

Dn Milton C. John, Stuttgart, Arkansas, died 
June 9, 1944, aged 67 years. 

Dr. John R. Pollock, Ardmore, Oklahoma, 
died June ZS, 1944, aged 61 3 ^ears. 

Dr/ Wilbut F. Reed, Cheboygan, Michigan, 
died June 30, 1944, aged 93 ^^ears. 


Miscellaneous 

A postgraduate course in ocular muscles will 
given at the Northwestern University Medi- 
cal School, 303 East Chicago Avenue, Chicago, 
hy Dr. James W. White of New York from 
December 9th to 16th. Sessions will be held daily 
from 3 to 6 p.m.. and from 7 to 9 p.m. ; Sunday 
from 10 a.m. to 1 p.m. Demonstrations will be 
held during the day at a convenient time and 
place for small groups. Registration will be lim- 
ited. The fee is $100.00 — one-half due with 
^‘cgistration, balance due December 9th, The 
^nimittee in charge consists of Drs. S. J. Meyer, 
T. D. Allen, and B. Cushman (treasurer), 25 
East Washington Street, Chicago 2. 


Directory of Medical Specialists 

biographic data of the first two editions 
of the Directory of Medical Specialists included 
only positions (interneships, residencies, or as- 
sistantships) held during the course of training 
of men up to the time of their certification b}"^ 
the American Boards, and hospital and medical 
school staff positions then currently held. 

ft is desired to extend these data in the third 
eddion to include all formal hospital and medi- 
om school appointments, with dates held, even 
though now resigned, as well as records of all 
^nUary service including commissions and 
ales, either in World M^ar I, peace-time in the 
v^erve forces, or in the present war. 

Thus, a chronologically complete sketch of a 
[plomate’s entire career is to be included in 
this third edition of the Directory. 

^ ^lembership or fellowship in national or sec- 
tional (not local) special societies, and national 
general societies with offices held, and dates, in 
any of these, should be reported. 

Membership in recogniaed international medi- 
al societies may be included, but honorary or 
onier membership in foreign medical societies 
should not be reported. 

Reference to the second edition (1942) of the 
Directory may be made * for lists of medical 
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societies to be included in one*s biographic 
sketch. 

Families or secretaries of men asbsent in 
military service are asked to complete or cor- 
rect previous listings or new forms now being 
mailed to those eligible for inclusion in the Di- 
rectory. Only those certified by an official Amer- 
ican Board can be included, and there is no 
charge for this listing. 

The foregoing notice is published in response 
to many inquiries, to assist those certified by 
the American Board who are now engaged in 
correcting their previous listings, or preparing 
new sketches for the third edition of the Direc- 
tory to be published early in 1945. 

Communications should be addressed to the 
Director}' of Medical Specialists, 919 North 
Michigan Avenue, Chicago 11, Illinois. 

Societies 

The thirty-sixth meeting of the Reading, 
Pennsylvania, Eye, Ear, Nose, and Throat So- 
ciety was held September 20, 1944. Dr. Lewis R. 
Wolf, Temple University, spoke on **The surgi- 
cal treatment of strabismus’’ and discussed the 
means of diagnosis and the indication for op- 
eration for the various types of squint 

The Southern Medical Association held its 
thirty-eighth annual meeting in Saint Louis, 
Missouri, from November 13th to 16th. Begin- 
ning Tuesday afternoon, November 14th, and 
continuing through Thursday afternoon, the pro- 
grams of the-20 sections of the association were 
presented. The officers of the Section on Ophthal- 
mology and Otolaryngology were : Dr. W. Ray- 
mond McKenzie, Baltimore, chairman ; Dr. J. 
W. Jervey, Jr., Greenville, South Carolina, 
chairman-elect; Dr. George J. Taquino, New 
Orleans, vice-chairman ; and Dr. Elbyrne G. 
Gill, Roanoke, Virginia, secretary. 

The Research Study Club of Los Angeles 
will hold its ^fourteenth annual Mid-winter Post- 
graduate Clinical Convention in Ophthalmology 
and Otolaryngolog}', January 22 to February 2, 
1945. 

Provided'^there are at least 50 applicants the 
American Board of Ophtiialmolog}' will con- 
duct an examination in .Los Angeles in January, 
1945, just before this mid-winter convention. 
Application should be made promptly to the 
American Board of Ophthalmolog>% Cape Cot- 
tage, Maine. 
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Amon^^ Ihc guest speakers ^vill be Dr. Cedi 
S. O’Brien, lou^ City, Iowa; Dr, Kenneth C. 
Swan, Portland. Oregon ; Dr. William S. Crisp, 
Denver, Colorado; and Dr, Irving B. Lncck, 
Rochester, New York. 

A special course in '‘Applied anatomy and 
cadaver surgery of the head and neck*’ will he 
held February 2d to 6th, inclusive. Dr. Simon 
Jesberg will conduct this course in association 
with Dr. S. A. Crooks. 

The fee for the Clinical Course is $50.00; the 
fee for the Cadaver Course is $50.00. Please 
send application and fee to Dr. Pierre Violc, 
1930 Wilshirc Boulevard, Los Angeles 5, Cali- 
fornia. 

The seventy-ninth annual session of the 
Michigan State Afcciica? Society was held at 
the Civic Aiiditoniim and ihc PanOind Hotel, 
Grand Rapids, from September 27lh to 29tli. 
Among the speakers at the convention, which 
was a postgraduate conference on war medi- 
cine, was Dr, Albert D. Ruedemann, Cleveland, 
who discussed “The protruding eye," 

Personals 

At the luncheon given by this Journal for its 
directors, staff, and collaborators, on the occa- 
sion of the Academy meeting in Chicago, on 
October 11th, Dr. F. B. Woodruff, as spokesman 
for the Journal, presented to Dr. William H. 
Crisp a %%^tch in token of appreciation of his“ 
long and loyal service to the Journal. The in- 


scription on the watdi reads as follows: 

William H. Crisp, for outstanding contribu- 
tions to ojdithalmology, 19*14. 

After September 21 si the ofllccs of Dr. Charles 
A, Balm will l>c located at .1026-1028 Maison 
Pdanchc Building, New Orleans 16, I^uisiana. 

The sixteenth annual Arthur Dean Bevan 
Lecture v.-as given by Dr. Howard C. Naffzigcr, 
professor of surgery, University of California 
^fcdical School on October 6th before the CIiL 
cago Surgical Socict}'. The title of the lecture 
was “Exophthalmos and the thyroid: Experi- 
ences with major surgery of the orbit.” 

Dr. A. D. Ruedemann, chief of the ophtlial- 
mological department of the Clc\xland Clinic, 
was tlic guest speaker at the September dinner 
meeting of the Cleveland Ophthalmologicaf 
Club. The subject of his lecture was “The value 
of Beta radiation in lesions of the eye** and was 
illustrated with many beautiful lantern slides. 

The tonometer checking station at the Illinois 
Eye and Ear Infinnar^* is making a collection of 
historic tonometers. Will any render who has a 
tonometer tlial would fit into this collection do- 
nate it for display, for which credit will be 
shoum? An}" descriptive letters of such to- 
nometers will be appreciated. 

Harry S. Cradle, M.D.. 

58 E. Washington Street, 

Chicago 2, Illinois. 
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OBSTRUCTION OF THE CENTRAL RETINAL VEIN* 

' A CLINICO-HISTOPATHOLOGIC ANALYSIS 

Bertha A. Khen, M.D. 

Chicago 


During the past 40 years, the histo- 
pathology of obstruction of the central 
retinal vein has been discussed by many 
writers who have confined their publica- 
tions to the hLtologic findings, of which 
they have presented a great and sufficient 
variety. The present study of a series of 
eyes lost in the course of venous occlu- 
sion ' introduces an attempt to correlate 
clinical with histopathologic data, making 
,use especially of the newer knowledge, 
acquired during recent years, of the car- 
diovascular and hypertensive diseases, 
which often play an important role in the 
pathogenesis of , the obstruction. The 
amount of pertinent histologic material in 
any laboratory is thereby limited, but such 
studies may yield eventually a better com- 
prehension and clearer interpretation of 
the -factors involved in the mechanism of 
venous occlusion, and more individualized 
and effective therapeutic methods. 

The mechanisms of primary occlusion 
of the central vein already recognized 
from a combined clinical and histologic 
knowledge, can be classified into - four 
types : 

1. Occlusion by compression of the 
vein by structures external to it, through 
advancing sclerosis of the surrounding 
tissues, or through growth'of tumor" me- 

* From the Laboratory of Ophthalmic Pa- 
^logj-, Presbyterian Hospital. Read before the 
^icago Ophthalmological Society, March 20, 
1944. 


tastasis into the optic nerve, or slow ex- 
pansion of benign tumors such as angio- 
mas, within the optic nerve. This may 
occur either with or without secondary 
thrombus formation. 

2. Occlusion by thrombosis secondary 
to inflammator}'- disease of the venous 
wall. 

3. Occlusion by primary thrombus for- 
mation in blood dyscrasias. 

4. Occlusion by the stagnation throm- 
bosis following sudden reduction of the 
arterial-blood volume of the retina. From 
a purely histopathologic point of view the 
pathogenesis of only the first two types 
can be demonstrated beyond doubt. 

The material presented here consists of 
two groups of eyes : 

1. Twenty-four eyes which were lost 
because of secondary glaucoma consecu- 
tive to a primary obstruction of the cen- 
tral vein of the retina. 

2. A small group of three eyes removed 
for various other indications, in which 
the histologic findings pointed to an im- 
minent occlusion of the central vein. As 
the time''elapsing between occlusion and 
enucleation is of decisive influence re- 
garding the interpretation of primary es- 
sential and of secondar}' findings, the ma- 
terial of the first group is subdivided into : 

(a) Eyes in which both occlusion of 
the central vein and onset of glaucoma 
were of recent origin, having occurred 
within six months of, enucleation. 
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(b) Those in which the obstruction of 
the vein occurred by more than six 
months to several years before the sec- 
ondary glaucoma of recent development. 

(c) Those in which occlusion as well 
as glaucoma are at least one year old. 
Groups b and c arc excluded from the 
selection of case reports presented here- 
with, since the long time interval obscured 
the pathology of the primary occlusion. 
In many of the cases presented, there was 
a careful study of the fundus of the other 
eye at the time of the vascular accident, 
or of both fundi at a previous time and 
again at the time of enucleation. 

The major portion of any histologic 
material dealing with venous occlusion 
consists of specimens illustrating the first 
and perhaps most frequent type of occlu- 
sion, that on the basis of sclerotic proc- 
esses in and around the vein. In its es- 
sentials the histologic picture of this l}'pe 
of occlusion has been well defined by the 
investigations of Harms, ^ Verhoeff,* 
Scheerer,® and Coats.** The structures par- 
ticipating in this chronic sclerotic process 
are tlie central artcr}^ the central vein 
itself, and central connective-tissue 
strand, and often glial remnants of tlie 
primitive epithelial papilla, whicli usually 
rest directly on the venous wall at or near 
its bifurcation, and which are known as 
the glial meniscus. The intralaminar por- 
tion of tlie vein has been demonstrated to 
be the invariable place of occlusion by 
such sclerotic processes. 

The following series of illustrations 
will show, however, that the histologic 
picture in individual instances varies 
greatly with the predominance of sclerosis 
in one or the other of the aforemen- 
tioned structures and with the coexistence 
of secondary features such as hemor- 
rhagic imbibition, formation of a collat- 
' eral circulation, and preretinal or pre- 
papillary connective tissue. A knowledge 
of the clinical status of the patient is often 


of great value in accounting for the pre- 
dominance of one or another of the 
primar)' or secondary findings. 

Cross sections of the optic nerve were 
made in some of these eyes for die special 
purpose of studying the central-vessels. 
In the others in which there were only 
the usual meridional sections, profiles of 
the central vein were made to illustrate 
its topography. These profiles, vertical or 
horizontal, depending upon the plane in 
which the bulb was sectioned, arc made by 
drawing serial sections one over the other, 
the measurements in cacli section being 
obtained by use of an ocular micrometer 
after the method extensively used by 
Salzmann.® 

Case reports 

Case 1. M. i\I., aged 63 years, under 
observation for two years because of a 
mild diabetes and advanced essential hy- 
pertension (220/110), had a marked 
retinal arteriolar and arteriosclerosis to- 
gether with an arteriosclerotic retinopathy 
which had reduced the visual acuity of 
each eye to 8/200. Especially noteworthy 
in tlie left eye was a slight narrowing of 
the retinal arterial vascular tree. 

Some 15 weeks before its enucleation, a 
massive hemorrhage into the vitreous of 
tlie left eye obscured the fundus com- 
pletely and reduced vision to bare light 
perception ; within two weeks there was a 
rise of tension to 60 mm. Hg (Schiotz), 
which returned to normal only tempo- 
^rarily following an Elliot trephining oper- 
ation. The clinical diagnosis was obstruc- 
tion of the central vein of the retina, fol- 
lowed by secondary glaucoma. 

The histologic examination of the pos- 
terior segment of the vertically sectioned 
bulb revealed moderate hemorrhagic im- 
bibition of tlie retina in addition to the 
massive vitreous hemorrhage, and a large 
number of new-formed, wide, and thin- 
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walled preretinal veins and capillaries.* 
There were moderate retrodisplacement 
of the lamina cribrosa, more marked be- 
low than above, and considerable atrophy 
of the optic nerve. 

The central artery was seen to be a 
wide, rigid tube filled with endothelial and 
subendotlielial • proliferation and some 


of the lamina cribrosa the vein became 
narrower, being encroached upon from 
below by a fibrous triangle which ap- 
peared to be part of the central connec- 
tive-tissue strand. The superior wall of 
the vein was thickened throughout the 
intralaminar portion. Beginning at the 
junction of the superior and inferior 



Fig. 1 (Klien). O, obliterating endarteritis, case 1. 


elastic lamellation. These endarteritic le- 
sions extended into some of the papillar)’^ 
branches (fig. 1). There was marked 
thickening of the media and adventitia of 
some of the retinal arterioles, but no 
hyalinization (fig. 2), 

The histopathologic findings within the 
optic. ner\'e and the central vein and its 
branches are illustrated in the vertical 
profile (fig. 3). There was a marked en- 
gorgement of tlie superior and inferior 
papillary veins, which united in the pre- 
laminar region to form the central vein. 
A well-developed glial meniscus rested 
upon the bifurcation. Toward the middle 

_ * See illustrations in Klien, B. A. Retini- 
tis proliferans. Amer. Jour. Ophth., 1938, v. 20, 
P. 434. 


papillary veins and extending backward 
to almost the posterior level of the lamina 
cribrosa the temporal and nasal walls of 
the central vein were connected by a solid 
mass which appeared to consist almost 
exclusively of endothelial cells. There was 
only a narrow column of blood at the 
level of this mass connecting the retro- 
laminar portion of the vein and the su- 
perior papillary vein. The narrow passage 
into the inferior papillary vein was com- 
pletely blocked by a homogeneous coagu- 
lum having the appearance of a recent 
thrombus, secondary to the old and ex- 
tensive endophlebitis. These intravenous 
lesions, which were densest and broadest 
at die temporal wall of the vein — that is, 
tlie wall opposite the arterj^ — could be 
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Pjs- 2 (Klien). T, artcrio-vcnotis crossing, case 1; marked thickening of media and adventitia 
of arterj’. S, fibrosed central connective tissue strand; V, central vein with endothelial proliferations. 


followed tlirough seven consecutive ?cc- 
lions, each 20 microns in thickness. Titus 
the horizontal diameter of the central vein 
within tlie lamina was only moderately 
reduced to about 140 microns, as com- 
pared to the normal 190-200 microns 



Fig. 3 (Klien). Vertical profile of central 
vein in case 1. P, retinitis proliferans ; V cen- 
tral vein; C, collaterals. ' 


(Hertel*^). A few small collateral venous 
branches could be traced through the an- 
terior lamina toward the ciliary system. 

The clinically observed narrowing of 
the retinal arterial vascular tree in this 
eye only, which was not spastic in charac- 
ter, pointed to reduction of the blood 
column in the central artery by sclerotic 
changes which formed the basis, after the 


venous occlusion, for the rapidly obliterat- 
ing endarlerilic process. 

Case 2. S. IVl., a woman, aged 61 years, 
whose blood -pressure was normal 
(140/94), had had severe diabetes mellitus 
for many years, but no ocular complaints 
until the sudden loss of vision of the right 
eye 12 weeks prior to its enucleation. The 
loss of vision was followed within a few 
days by severe pain in this eye and an in- 
crease of tension to 77 mm. Hg (Schiotz), 
which was not reduced below 50 mm. by 
miotics and a paracentesis. The right fun- 
dus was obscured by hemorrhage into the 
vitreous. The left eye was normal. The 
elinical diagnosis was secondary glaucoma 
following obstruction of the central re- 
tinal vein. 

The histologic examination of tlie pos- 
terior segment of tlie horizontally sec- 
tioned bulb revealed an extensive vitreous 
hemorrhage, moderate hemorrhagic imbi- 
bition of the retina, and several large 
preretinal hemorrhages. There were sev- 
eral large, thin-walled preretinal veins di- 
rectly connected with dilated veins of the 
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nasal portion of the retina. A plaque' of 
prepapillary connective tissue also con- 
tained large new-formed vessels. There 
was considerable atrophy of the optic 
papilla but- only slight retrodisplacement 
of the cribrous plate. 

The lumen, of the central artery (185 
microns) was widely gaping, a sign usu- 
ally pointing to rigidity of the arterial 
walls. .The measurements of the thickness 
of the arterial wall were slightly increased 
(32 microns as compared to the normal 20 
to 26) , mainly due to a thickening of the 
adventitia. The latter and the central con- 
nective-tissue strand were poor in elastic 
fibers and well set apart from the sur- 
rounding tissues by increased fibrosis. 
Some of the retinal arteries showed a 
patchy fibrosis such as is often seen fol- 
lowing healed atheromatous lesions, 
whereas other branches appeared normal 



_ Fig. 4 (Klien). Atheromatous lesion in ret- 
inal vessel, case 2 (hematoxylin-eosin stain), 

(fig. 4). The intralaminar space contain- 
ing the central vein was considerably re- 
duced, tlie venous avails were thickened 
throughout tlie intralaminar course and 
for a short stretdi behind the lamina. A 
thick plaque of endothelial cells projected 
from the temporal wall of the vein, be- 
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ginning at a sharp bend near the prelam- 
inar junction of the papillary veins, leav- 
ing space only for a threadlike blood 
column along the nasal wall of the vein. 
From this plaque backward there extend- 


CASE * 



Fig. 5 (Klien). Horizontal profile of central 
vessels in case 2. A, central artery; Vi, central 
vein; H, preretinal hemorrhage; P, retinitis 
proliferans. 

ed a band of varying width, also consist- 
ing mainly of endothelial cells, which 
crossed the free lumen of the vein and 
was attached to the opposite venous wail 
farther back (fig. 5). 

Intravenous endothelial bands such as 
these are interpreted by some authors to 
be recanalization of a thrombus, but Ver- 
hoeff has shown that they are detached 
endothelium where small tributary veins 
have forced their blood behind degener- 
ated endothelium, and thus formed a new 
channel in the manner of a dissecting 
aneuiy^sm. 

The essential features of cases 1 and 2 
are similar. In both, the extensive forma- 
tion of thin-walled wide preretinal col- 
laterals pointed to impairment of the ven- 
ous circulation for some time before the 
clinically diagnosed vascular accident. 
While in both, the intralaminar venous 
aperture was narrowed by a sclerotic ar- 
tery', fibrosis of the central connective- 
tissue strand, and thickening of the ven- 
ous walls, the main obstruction of the vein 
arose from endothelial proliferation an- 
terior to this external encroachment upon 
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the vein. Hence this enclolhcHal liypcr- 
plasia, which was most pronounced within 
the anterior lamina near the junction of 
the papillary veins, gradually tapering ofT 
within the posterior lamina, did not seem 
to be a secondary irritative proliferation 
due to venous collapse or excessive com- 


ca?h 3. 



Fig. 6 (Klicn). Vertical profile of central vein 
in ease 3. A, V, as in figure 5 . 

pression, but gave the impression of a co- 
existent phlebosclerosis on the basis of 
an endo- and mcsophlcbitis. 

The following two eyes present some- 
what different aspects. 

Case 3. B, R., a man, aged 54 years, 
had an essential hypertension (average 
blood pressure 170/110). Seven weeks 
prior to enucleation of the left eye, its 
vision suddenly was reduced to light per- 
ception, followed within a few days by 
pain and redness. The fundus was ob- 
scured by vitreous hemorrhage and tlie 
tension ,was elevated to 80 mm. Hg 
(Schidtz). After an Elliot trephining 
operation failed to reduce the tension, the 
e3'’e was enucleated, on the basis of a 
clinical diagnosis of occlusion of the cen- 
tral retinal vein. The right eye was nor- 
mal in every respect, with a vision of 1.5. 

The histologic examination of the pos- 
terior segment of the vertically sectioned 
bulb revealed moderate diffuse vitreous 


hcmorrliagc and extensive prcretinal and 
prcpapillary hemorrhages in the process 
of organization into massive plaques of 
prcpapillary connective tissue. There was 
still some edema of the optic nerve with 
incipient atrophy, and irregular, moderate 
rctrodi.splaccment of the cribriform plate. 
The measurements of the central artery 
(CA) ill toto were slightly increased in 
the intralaminar portion. The adventitia 
was normal, the muscularis was slightl}', 
and the internal clastic membrane mark- 
edly, thickened and there was evidence of 
a fongitudinaf shrinkage of (he artery, 
the clastica interna being markedly un- 
dulated and fixed in this position by 
smooth plaques of proliferated endothe- 
lium. Thus the lumen of the artery was 
considerably constricted. It was filled al- 
most completely with endothelial and sub- 
cndothclial proliferation which extended 
for a short waj”^ into the papillarj' branch- 
es. There was a marked thickening of the 
media and adventitia of all the retinal 
arteries and arterioles, but no hyaliniza- 
tion. The central connective-tissue strand 
(CCTS) was delicate, with an abundance’ 
of clastic fibers. 

The central vein (CV). arose at the 
junction in the prelaminar region of the 
two papillary veins. Its walls were thick 
and rich in cells throughout the intra- 
laminar course. Within the posterior half 
of the lamina the lumen was narrowed 
acutely by endothelial proliferation which 
seemed to fill it entirely at the posterior 
level of the lamina (fig. vertical pro- 
file). Farther back an irregular lumen 
reappeared between the endothelial • 
plaques. There was slight round-cell in- 
filtration of the venous walls in the intra- 
and retrolaminar course. The horizontal 
diameter of the venous lumen within tlie 
posterior half of the lamina was even 
more reduced than the vertical, being 
about 80 microns; tliat is, less tlian half 
of the normal. Cross sections through t le 
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optic nerve about 1 mm. behind the lamina 
still showed marked elastic lamellation 
of the internal elastic membrane of the 
artery, and a thickened muscularis. The 
venous lumen at this level was well filled 
with blood by tributaries from the septal 
system, but there was still an asym- 
metrical thickening of the endothelial and 
subendothelial layers. 

Case 4. S. O., a man, aged 54 years, had 
a moderate arterial hypertension 
(158/100) of undetermined type. When 
first seen after one year of failing vision, 
the left e3’^e had been painful for six 
months, was glaucomatous, with a tension 
of 71 mm. Hg (Schidtz), and had a be- 
ginning serpiginous ulcer. 

Repeated paracentesis while the corneal 
ulcer was healing, and a later iridectomy, 
reduced the tension only temporarily. At 
the time of enucleation of the left eye, 
the tentative diagnosis was secondary 
glaucoma following a vascular accident. 
The right eye was normal in every re- 
spect, with a vision of 1.0. 

Histologic examination of the posterior 
segment of the horizontally sectioned 
bulb showed marked hemorrhagic imbi- 
bition of the retina and infiltration with 
pigment-laden phagocytes. There was a 
slight retrodisplacement of the lamina 
cribrosa but no optic atroph}^ Throughout 
the nasal half of the optic nerve there 
were convolutions of wide, well-filled 
veins, representing from all appearances 
an efficient collateral circulation whose 
place of exit from the optic nerve could 
not, however, be determined definitely, for 
the sections were at a right angle to tlie 
course of these vessels. In the prelaminar 
region there were also a number of cap- 
lilarj’ spaces whidi appeared to be just 
m die process of being opened up. 

The total diameter of the intralaminar 
portion of tfic central arter}' was 240 
microns ; that is, only slightly more than 


normal. The outer part of its wall, adven- 
titia plus media, was broader than normal, 
mostly owing to thickening of the adven- 
titia, as shown by van Gieson stains. The 
entire intima was artificially detached 
and retracted, lying in the prelaminar 
lumen of the arter}'. The retinal arteries 



Fig. 7 (Klien). Horizontal profile of central 
vessels in case 4. C, collaterals. 


appeared normal. The central connective- 
tissue strand was not thickened as a 
whole, but a cuneiform fibrous mass pro- 
jected between central artery and vein 
from below. 

The central vein, shown in horizontal 
profile (fig. 7), made a sharp bend at 
about the center of tlie lamina, where a 
considerable tliickening of its walls began. 
From this place back to the cut surface of 
the nerve the lumen of the vein Avas com- 
pletely filled with’ an old fibrous mass 
which was lined with endothelium and 
contained in its posterior part a slitlikc 
blood column. Proximal to the sharp in- 
tralaminar bend the total vertical diameter 
of the vein was only about 65 microns, a 
third of the normal. 

Remarkable in this case were the abun- 
dant wide collaterals, Avhich coursed 
through normal nerve tissue, and there- 
fore have to be considered as dilated pre- 
formed venous or capillar}’ channels. Re- 
markable also was the absence of optic 
atrophy, considering that the duration of 
the secondar}’ glaucoma was at least six 
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months. Tins finding supports the view 
that the degree of optic atrophy following 
an obstruction of the central vein depends 
upon the early elTiciency of a collateral 
circulation, in the presence of which sec- 
ondary glaucoma may exist for a long 
time without inducing extensive destruc- 
tion of nervous elements. Lacking such 






Fig. 8 (Klicii). Vertical profile of central vein 
in case 6. M, glial meniscus. 


collaterals optic atrophy seems to develop 
rapidly, as some of the eases presented 
here show, due to a combination of mal- 
nutrition and toxic action, to which only 
much later the destructive influence of 
increased intraocular pressure is added. 

In both of these eases the pathologic 
findings responsible for the venous occlu- 
sion were limited to the posterior half of 
the lamina. In keeping with the younger 
age of the patients there was no fibrosis 
of the central connective-tissue strand. 
The vascular sclerosis dominated the pic- 
ture with a markedly sclerotic artery en- 
croaching upon the vein and a coexisting 
phlebosclerosis, which had led to con- 
siderable thickening of the adventitia and 
to occluding endothelial proliferation. As 
the lumen of the vein was considerably 
narrowed in both ,cases there is the pos- 
sibility that some of the more recent endo- 
thelial proliferation was secondary to 
compression from which contact of the 
inner venous surfaces resulted. In case 4 
an anomalous intralaminar course of the 
vein, and an anomalous configuration of 


the otherwise normal central connective- 
tissue strand associated with it, added to 
the embarrassment of the vein in this 
place. 

Case 5. Sec Klicn, “Anticoagulant ther- 
apy in occlusion of central vein of retina,” 
Amer. Jour Ophth., 1943, v. 29, p. 701. 

Case 6. F. M,, a man, aged 71 years, 
suflcring from mild arteriosclerotic hy- 
pertension (160/100; after therapy, 
130/80), complained of overnight loss of 
vision of the right eye nine weeks prior 
to enucleation. The visual disturbance 
(bare light perception with faulty pro- 
jection) was followed within four weeks 
by a rise of intraocular tension to 55 mm. 
Hg (Schiotz) which was reduced tem- 
porarily to nonnal by an Elliot trephining 
operation. Fundus details were never vis- 
ible in the right eye. The left eye had a 
second-degree retinal angiosclcrosis, and 
its visual acuity was 1.0,’ 

Histologically there was a marked dif- 
fuse hemorrhagic imbibition of the retina, 
some edema of the optic nervehead with 
considerable rarefaction of tlie nen’C 
fibers, and incipient retrodisplacement of 
the lamina cribrosa. There was a high 
degree of sclerosis of the CCTS and the 
central artery and its immediate brandies, 
while many of the smaller retinal arteries 
appeared normal. A vertical profile (fig. 
8) illustrates the findings in the papillarj' 
and central veins. The central vein had 
three papillary tributaries, two of which 
were collapsed before the junction. There 
was extreme narrowing of the central vein 
in its intralaminar course, and endothelial 
plaques and strands could be followed 
through it, beginning near the junction 
and ending a short stretch behind the 
lamina. The adventitia of the two partly 
collapsed papillarj'^ veins and the central 
vein was quite thick. The place of collapse 
of the veins seemed to be where they 
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coursed between the bifurcating sclerosed 
arterial branches. An unusualty large glial 
meniscus penetraited deeply between these 
two venous branches. There were no vis- 
ible collaterals. ■ 

In- this case the picture of obstruction 
of the central vein was obviously pro-, 
duced by simultaneous branch occlusion 
of the superior and inferior papillary 
veins through marked sclerosis of the first 
branches of the central artery and an un- 
favorable topogra^ic arrangement of 
these arteries and veins, although there 
was also extreme narrowing of the in- 
tralaminar central vein. A third papillary 
branch had remained patent and its blood 
stream had undermined the venous endo- 
tlielium proximal to the collapse of the 
two other branches, in the nature of a 
dissecting aneurysm. 

In the following two eyes which came 
from patients with malignant hyperten- 
sion, the optic nerves are demonstrated in 
cross sections. 

Ca^e 7. C. B., a woman, aged 41 years, 
who had a diagnosis of early malignant 
hypertension, average blood pressure 
235/125, had some intermittent obscura- 
tions followed by complete loss of the vi- 
sion of the left eye six months prior to its 
enucleation. There were some hemor- 
rhages into the vitreous and indistinctly 
visible large retinal extravasations. The 
onset of secondary’’ glaucoma, witli a ten- 
sion of 90 mm, Hg (Schiotz), occurred 
tour months before enucleation, and ten- 
sion remained normal for several weeks 
s^fter a trephining operation. 

In the right fundus tliere was marked 
generalized spastic contraction of the en- 
tire retinal arterial vascular tree, and a 
marked venous displacement at the ar- 
teriovenous crossings. A few of the larger 
urteriolcs had irregularities of caliber 
which were thought to be possibly spastic 


as there was no visible retinal angio- 
sclerosis. There was no retinopathy nor 
edema of the optic disc. Vision of the 
right eye was 1.5. 

Cross sections through the optic nerve 
at the posterior level of the lamina cri- 
brosa showed a normal CCTS, an oval 



Fig. 9 (Klien). Cross section through cen- 
tral vessels in case 7 at posterior level of lam- 
ina cribosa (van Gieson stain). 


cross section of the central artery, which 
exhibited marked thickening of the tunica 
intima. Muscularis and adventitia ap- 
peared normal. There was a triangular 
cross section of the central vein, the 
lumen of which appeared somewhat 
collapsed but not compressed and was ex- 
tremely narrowed by subendothelial pro- 
liferation which arose mainly at the three 
pointed, collapsed angles of the triangular 
aperture (fig. 9). There was no appreci- 
able thickening of the venous walls. 

Cross sections through the anterior 
lamina cribrosa at the level of the venous 
junction showed extreme venous conges- 
tion but no endo- or mesoplilebitis. 

There was a marked thickening and 
hvalinization of tlie retinal arterioles (fig. 
10 ). 

Case S. M. N., a woman, aged 56 years. 
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Fig. 10 (Klicn). Hynlinc degeneration of retinal 
artery, case 7 (van Gie.son stain). 


who had malignant hypertension (blood 
pressure varying from 300/140 to 
240/92), suddenly lost the vision of the 
right eye si.x months prior to its enuclea- 
tion. Obstruction of the central retinal 
vein was diagnosed, and after several 
months was followed by a rise of tension 
to 97 mm. Hg (Schiotz). 

The fundus of the left eye showed ex- 
cessive generalized narrowing of the ret- 
inal arteries and arterioles, and incipient 
arteriolar sclerosis. 

Cross sections through the optic nerve 
at the posterior level of tlie lamina cri- 
brosa (fig. 11) showed a normal CCTS 
and an almost collapsed central artery 
whose walls were only slightly thickened 
by hyperplasia of the elastica interna. The 
cross section of the central vein was oval 
and completely occluded by a fibrous plug. 
The lumen of the central vein remained 
collapsed throughout its retrolaminar 
course to the place of exit from the nerve 
4.0 mm. -behind the eyeball, and through- 
out this course there was considerable 
thickening of the walls by a subendothe- 
lial proliferation of connective tissue. 

There was marked hyalinization of the 
retinal arterioles, the lumina of some of 


wliich were reduced to the diameter of 
an er}'throcytc. Many of the larger retinal 
veins showed endothelial proliferation. 

In both cases (7 and 8) there was a 
striking discrepancy in the amount of 
sclerosis of the GA and that of the retinal 
arterioles. Sclerosis of the CA consisted 
merely in hypertrophy of the elastica in- 
terna whereas the retina arterioles showed 
marked Ijj’alinization. The central ar- 
teries did not show the ngid circular cross 
sections that ^verc seen in the eyes of pa- 
tients with late essential hypertension or 
arteriosclerotic disease, and thus did not 
encroach uj)on the central vein. In both 
cases the CCTS was normal. 

The central veins were not compressed 
in their intralaminar course. It cannot be 
definitely decided at this stage whether 
the fibrous plug which completely oc- 
cluded the venous lumen in case 8 and 
which contained also endothelial cells 
represents the end result of obliterating 
endophlcbitis or the organization products 
of a thrombus. The marked pre- and 
retrolaminar phlcbosclerosis and the in- 
cipient vascular sclerosis observed in ad- 
dition to the spastic contraction in the 



Fig. 11 (Klicn). Cross section through cen- 
tral vessels in case 8 at posterior level of lamina 
cribrosa (Verhoeff’s elastica stain). 
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fundus of the other eye seems to suggest 
a large clement of primar}' phlebosclcrosis 
in die pathogenesis of the venous occlu- 
sion in this eye. Case 7, on the other hand, 
presents the possibility of being the end 
result of a stagnation thrombosis, the 
requisites for which were given; that is, 
an early stage of a spastic type of hyper- 
tension, marked spastic contraction of the 
retinal arteries, and absence of advanced 
organic lesions as observed in the other 
eye. There was no .pre- nor intralaminar 
phlebosclcrosis. 

The remaining cases of recent occlu- 
sion of the central vein are briefly as 
follows : 

Case 9. C. H., a man, aged 32 y^ears, 
had syphilis, left maxillary sinusitis, and 
normal blood pressure. Vision of tite left 
eye was lost six montlis prior to enuclea- 
tion, and there was a rise of intraocular 
pressure at some unknown time between 
the loss of vision and enucleation. Exten- 
sive retinal hemorrhages were dimly vis- 
ible. The right eye was entirely normal. 
Histologic -findings : Cross sections 
through die optic nerve in the anterior 
lamina cribrosa' showed proliferating en- 
dophlebitis in one of the papillary veins. 
CA and retinal arteries were normal ; 
retinal veins showed marked thickening 
of adventitia. The optic nerve had been 
cut too short for sections through the 
posterior lamina cribrosa. 

Case 10. J. M. B., a man, aged 57 y’^ears, 
who had essential hypertension (blood 
pressure 200/105), lost the vision of the 
right eye five months before enucleation, 
secondary'- glaucoma following witiiin 
four weeks. There was only a dull fundus 
reflex. The left ey’-e was normal in every 
respect. Histologic findings : Proliferating 
cndophlebitis in the central vein within 
*he posterior lamina and retrolaminar 


course. The CCTS was normal ; there was 
marked subendothelial and endothelial 
proliferation in the CA ; thickening of the 
media and adventitia of the retinal ar- 
teries. 

Case 11. X. H., a man, aged 72 years, 
two months prior to enucleation lost the 
vision of the left eye 'after two years of 
intermittent visual obscurations. Secon- 
dary glaucoma followed the loss of vision 
within a few days. The right ey^e was 
nonnal. Histologic findings : Occlusion of 
die CV by endothelial and subendothelial 
proliferation in the region of the posterior 
lamina, marked thickening of the CCTS, 
and adventitia of the CA. Retinal arteries 
were partly normal, partly' showed fibrosis 
of walls as after atlieroma. 

Of the secondary' findings in ey'es with 
venous occlusion, the various types of 
collaterals are of special interest, as il- 
lustrated in the following cases; 

Case 7 2. T. S., a woman, aged 68 y'ears, 
who had an arteriosclerotic hy'pertension 
(blood pressure 180/100), suddenly' lost 
the vision of the left ey'e two years prior 
to its enucleation. The horizontal profile 
of the optic nerve and central vessels 
(fig. 12) illustrates tiie complete oblitera- 
tion of the CV through its intralaminar 
course and collaterals as follows : two on 
the temporal side, one of which formed 
a connection of papillary' with dioroidal 
veins or capillaries, the other widi some 
of die veins in the subdural space. On the 
nasal side a wide vein took an extremely' 
tortuous course dirough the lamina cri- 
brosa and baclcward through die tiunk of 
the optic nerve. It could not be determined 
whether it joined die central vein fardier 
back or entered the subdural space. 

The importance of more or less effi- 
cient collateral formation in the clinical 



1.150 


BERTHA A, KLIEN 


outcome of venous occlusion is illustrated 
in the three following clinical cases. 

Case 13. X. C., a man, aged d6 years, 
who liad arterial hypertension, cardiac 
hypertrophy, and insulTicienc)', albumen, 
hyaline and granular casts in the urine. 



Eig. 12 (Klicn). Horizoiilal profile of central 
vessels, case 12. C, collaterals. 


gave the history of sudden bilateral dimi- 
nution of vision eight years previously. 
Vision of the right eye recovered to 1.0, 
while that of the left eye remained poor: 
only 0.1, with a small central scotoma. 
The fundus of the left eye (fig. 13) re- 
vealed a normal optic disc, moderate gen- 
eralized contraction of the retinal arterial 
vascular tree, and a striking course of 
some of the veins. Two large veins dis- 
appeared into the deeper layers near the 
superior margins of the optic disc after 
having been formed by confluence of 
tortuous malformed branches, one of 
them representing the inferior retinal 
vein. There was an area of faint pig- 
mentary disturbance in the macula. The 
diagnosis of old, repaired occlusion of the 
central retinal vein was made. The his- 
tory of bilateral sudden diminution of 
■ vision in a hypertensive patient is sug- 
gestive of a spastic origin, although no 
definite' conclusion can be reached after 
the lapse of eight years. 

Case 14. -S. Z., a man, aged 49 years, 
who had essential hypertension (average 


blood pressure 177/118) and coronary 
disease, five years previously had noted 
painless failure of vision of the right eye 
to 10/200 with a central scotoma. The left 
eye had normal vi.sion (1.2). The fundus 
of the right eye (fig. 14) showeda normal 
optic disc, a macular lesion consisting of 
ill-defined yellowish areas such as are 
often caused by glial retinal scars after 
c.xten.sive hcmorrhagc.s, and three anoma- 
lous venous channels, one in the upper 
half and two in the lower half of the 
optic nerve, of the appearance of optico- 
ciliary veins. The diagnosis of old, re- 
paired obstruction of the central retinal 
vein was made. 

An incidentally discovered anastomosis 
between retinal and choroidal veins is 
shown in fig. 15. It is the fundus of the 
right eye of a 64-ye*ar-old man with a 
myopia of 12 diopters and vision of 0.1 
in this eye. Owing to the extensive peri- 
papillary myopic atrophy of the pigment 
epithelium the place of transition of a 
ver}' tortuous, perhaps new-formed, ve- 
nous branch from the inferior retinal 
vein into a choroidal vein of extremely 
large caliber could be observed dircctl}'. 
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There was an area of pigmentary dis- 
turbance in, the macula. 

It. is impossible to decide in these cases 
which part of the collateral circulation 
consisted of preformed channels and 
which part of new-fonned vessels. In 
‘each of them the collateral pathways ap- 
peared efficient. The visual disturbance 
appeared to be due to a macular lesion, 
which may have developed after exten- 
sive hemorrhages. 


The following three cases are of spe- 
cial interest, inasmuch as they did not 



present clinical manifestations of venous 
obstruction yet histologically showed con- 
ditions of the central vein almost identi- 
cal with those found in cases of clinical 
occlusion, but less pronounced. 

Case f5. -E. C., a woman, aged 65 years, 
who had mild arteriosclerotic hyperten- 
sion (blood pressure 154/88), and a modr 
crate diabetes mellitus for . many years, 
developed an acute glaucoma of the right 
eye three weeks prior to enucleation of 
this eye. There was an advanced rubeosis 
widis of the right eye and an incipient 



Fig. IS (KHen). Clinically visible chorioretinal 
venous anastomosis. 


rubeosis with normal intraocular pressure 
of the left e)’^e. For the previous three 
years there had been gradual failure of 
vision of both eyes due to retinopathy. 

Histologically there was moderate ede- 
ma of the nervehead and an incipient rare- 
faction of the nerve fibers. The horizontal 
profile (fig. 16) summarizes the histo- 
pathologic findings in the central vein, 
which was moderately narrowed through- 
out its intralaminar course. Considerable 
thickening of its adventitia began within 
the posterior half of the lamina and ex- 
tended for a short stretch backward. At 


ftiue. ir. 



Fig. 16 (Klien). Horizontal profile of central 
vessels in case 15. 


the prelaminar junction of the two papil- 
lary veins there was marked endothelial 
proliferation and bands of loose endo- 


1352 


BERTHA A. KLIEM 


Ihcliiiin could be followed through the 
intralaminar to the retrolaminar lumen 
of the vein, where they fused with the 
venous wall again. The temporal papil- 



Fig. 17 (Klicn). Horizontal profile of central 
vessels in case 16. 


lary vein appeared occluded or collapsed 
but complete lack of massive retinal ex- 
travasations indicate that there was not 
an actually complete occlusion of this 
branch. 


Case 16. J. K., a man, aged 70 years, 
who had a moderate arterial hypertension 



Fig. 18 (Klien). Photomicrograph of central 
• vessels in case 16 (hematoxylin-eosin stain). 


of undetermined origin, had frequent at- 
tacks in the left eye of increased intra- 
ocular pressure due to subluxation of the 
lens. At the time of enucleation the ten- 
sion was 80 mm. Hg (Schiotz) and, while 
the fundus was not clearly visible, there 
was no apparent retinal nor vascular 
pathologic change. 

The histologic examination revealed an 
almost complete optic atroph}' with some 
rctrodisplaccmcnt of the lamina cribrosa. 
The central vessels arc shown in the hori- 
zontal profile (fig. 17) and the micro- 
photograph (fig. 18). There was extreme 





Fig. 19 (Klicn). Horizontal profile of cen- 
tral vessels in case 17. FI, hemorrhage; P, ret- 
initis proliferans. 


narrowing of the CV throughout its intra- 
laminar course due to a fibrosed CCTS, 
marked sclerosis of the CA, and con- 
siderable thickening of the adventitia of 
the vein itself. Plaques of endotlielial 
proliferation parti}'’ filled the venous lu- 
men from the junction of tlie papillary , 
veins backward tlirough the anterior half 
of the lamina. 

Case F7. T. F., a woman, aged 62 years, 
who had had arteriosclerotic hypertension 
(blood pressure 170/92) and diabetes 
mellitus of moderate degree for many 
years, had bilateral failing' vision due to 
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an extensive retinopathy, retinitis pro- 
liferans, and, during the previous )'ear, 
secondary retinal detachment. One week 
prior to enucleation of the left eye there 
was an acute rise of intraocular pressure 
which was not reduced by an Elliot tre- 
phining operation. This eye had an incipi- 
ent rubeosis iridis. 

The CV is pictured in a horizontal pro- 
file (fig. 19). While tliere was less nar- 
rowing of the lumen of the CV during 
its intralaminar course than in the two 
previous cases tliere was marked endo- 
thelial proliferation in the place which 
appears to be die site of predilection for 

judging from the frequenc)’’ with which 
it occurred there in this series ; that is, the 
anterior portion of the lamina cribrosa 
just proximal to the junction of the papil- 
lary veins. It is possible that the exten- 
sive retinitis proliferans was due to tliis 
type of venous disease. 

Conclusions 

1. Primary phlebosclerosis in the form 
of endo- and mesophlebitis p]a 3 '’s a greater 
role than 'Was heretofore supposed in the 
pathogenesis of venous occlusion, espe- 
cially in those cases in which the occlu- 
sion is not due to senescence of the tissues 
alone, but to conditions accompanying sys- 
temic disorders. 

2. The site of the most .extensive pro- 
liferative endophlebitis is frequently the 
anterior lamina cribrosa or even the pre- 
laminar region near the junction of the 
papillary veins, and is almost always as- 
sociated with a marked narrowing of the 
vein in the posterior lamina due to rtieso- 
phlebitis and encroachment upon the vein 
by sclerotic neighboring structures. Co- 
existence of these two findings suggests 
a partly mechanical origin of these endo- 
thelial proliferations, perhaps by vortex 
formations in the blood stream at the 

.venous junction due to narrowing of the 
Venous aperture farther back. A requisite 


for the ensuing endothelial proliferation 
would be a lack of normal resistance, as 
may happen in systemic diseases, and also 
in extreme senility. 

3. Advanced age in patients without 
s'ystemic disease and with normal blood 
pressure most often produces the well- 
known picture of obstruction in the pos- 
terior lamina, in which the final event 
consists in secondar}'', irritative endo- 
thelial proliferation due to extreme com- 
pression at the angles of a semilunar 
aperture. 

4. In preexisting arterial disease of 
the retina, venous occlusion and its con- 
sequences of stagnation, retrograde slow- 
ing of the blood stream, and the like, may 
bring about occlusion of the central artery 
in a relatively short time. The influence 
of venous occlusion upon the retinal ar- 
terial vascular tree, even without preexist- 
ing arterial disease, can be demonstrated 
in the rare instances of intermittent ve- 
nous occlusion in one eye, where it pro- 
duces a unilateral retinal angiosclerosis 
in the eye with the repeated, even if short- 
lived, attacks of venous obstruction. It 
has been shown that an irritation of the 
inner surface of an artery or vein by a 
thrombus or by an endarteritic or endq- 
phlebitic process causes a reflex vaso- 
constriction of all the arteries in the cor- 
responding area (R. Leriche"). Knowl- 
edge of this fact should be an added in- 
centive to the prompt employment" of 
therapy, especially the anticoagulants and 
antispasmodics. 

5. The rapidity and efficiency with 
which collaterals develop, depend partly 
upon preexisting channels, partly upon 
the rate at which the obstruction in the 
central vein develops. Thus in very gradu- 
al obstruction compensatory collaterals 
may be established before venous occlu- 
sion becomes complete. 

6. Therapeutic suggestions derived 
from a clinico-anatomic study such as the 
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one presented lierc arc naturally limited. 
The material upon which it is based con- 
sists a priori of the eases least amenable 
to therapy, as discussed in detail else- 
where (Klien’’). It would seem, however, 
that in younger patients with such sys- 
temic disorders ns hypertensive disease, 
diabetes, and s^’idiilis the clinical picture 
of venous occlusion is often produced by 
a more widespread but less complete ve- 
nous circulatory embarrassment than in 
older patients with senescence only ; there- 
fore, anticoagulant and antispasmodic 
thcrap}' would seem to jiromise more fa- 


vorable results in the former. But, even 
in the latter, prompt therapy directed 
against secondary thrombus formation, 
postponing complete obstruction of the 
vein as long as possible, may save the eye 
by giving the necessary time for develop- 
ment of efficient collaterals. The most 
promising cases are the ones with early 
spastic disease. Such cases as nos. 7 and 
8 in this scries have come to the histo- 
pathologic laboratory most likely because 
of the occurrence of the vascular acci- 
dent prior to the advent of antico.ngulant 
therapy. 


RnrMiu'.NCics 

'Harms, C. .'\iiatomisdie Uiilcrsiicluingcri clcr Gaf.asscrkraiikuiigcii im Gcbictc dcr Artcria 
unci Vena centralis retinae. Arch. f. Oplitli., 1905, v. 61, p. 1. 

'Verhoeft, F. H. Obstruction of the central retinal vein. Arch, of Ophth., 1907, v. 36. p. 1, 
“Schccrcr, R. Zur pathologischcn Anatomic clcr Nctzhaut-Zcntralgcfassc. Arch. f. Ophth., 
• 1923, V. 112, p. 218. 

' Coats, G. Complete obstruction of the central vein of the retina. Royal London Ophth. Hosp. 
Rep., 1904, V. 16, p. 262. 

' Salzmann, M. Gl.aukom und Nctzhautzirkulation. Abhandl. a. d. Augenh. u. i. Grenzg., 
Berlin, S. Karger, 1933, no. 15. 

' Hcrtcl, O. Bcitrag zur Angiosclcrose dcr Zentralgcfassc dcs Auges. -Arch. f. Ophth., 1901, 
V. 52, p. 191. 

' Lcrichc, R. Quoted by E. Hartmann, Arch, of Ophth., 1942, v. 2S, p. 605. 

'Klicn, B. Anticoagulant therapy of occlusion of central vein of retina. Arch, of Ophth., 
1943, V. 29, p. 699. 



BILATERAL METASTATIC CARCINOMA OF THE CHOROID' 
WITFI X-RAY THERAPY TO ONE EYE* 

Report of a case 

Frederick C. Cordes, M.D. 

San Francisco S 


Metastatic carcinoma of the choroid, 
while comparatively rare, has been re- 
ported a considerable number of times. 
Often it is bilateral, and in a definite per- 
centage of cases the patient lives for one 
or more years after ocular metastasis oc- 
curs. By the time the eye is involved there 
IS usually a generalized metastasis, so that 
any treatment to presence Ausion is purely 
palliative. For , obvious reasons the pos- 
sible preservation of sight until death 
ensues is desirable. From the experience 
in the case reported here and in six other 
instances it would appear that radiation 
therapy offers some hope of accomplish- 
ing this end. 

In 1872-Perls^ reported the first meta- 
static tumor of the choroid in a man, 
^ged 43 years, who had a primary carci- 
noma of the lung. In addition to the 
choroid of both eyes, many organs, in- 
cluding the brain, were involved. The 
subsequent cases have been collected and 
reviewed a number of times. Resumes of 
^11 the cases have been made by three 
authors. Usher" in 1923 collected 110 
cases involving the choroid and iris; O. 
A-sk^ in 1934 collected 211 cases of uveal 
carcinoma in 59 of which the diagnosis 
Was not histologically proved; in 1939 
GirP found that 170 cases of metastatic 
carcinoma of the choroid had been re- 
corded. In addition to these mentioned, 
Lemoine and "McLeod® reviewed all the 
cases of uveal metastasis and found 229 

* From the Division of Ophthalmology, Uni- 
versity of California Medical School. Presented 
at the eightieth annual meeting of the Amer- 
i^n Ophthalmological, Society, Hot Springs, 
Virginia; May 30, 1944. - T 


reports with 156 proved cases of metas- 
tatic carcinoma of the choroid on record. 

Between the time of Giri’s report and 
1942 five additional proA’^ed cases haA’'e 
been reported by Schinz,® Kulvin,' Bon- 
net,® Von Sallmann,® and Pacheco.^® In 
addition, ttvo unproved cases Avere de- 
scribed by Aurand” and Luzsa.’- More 
recently Bedell,^® in presenting a photo- 
graphic history of the development of bi- 
lateral carcinoma of tlie choroid in a wom- 
an aged 49 years, states that approximate- 
ly 250 cases haA'e been published or re- 
ported in discussion. 

The incidence of metastasis to the 
choroid is low. As Ginsberg®'* pointed out 
Tdrok and Wittelsdorfer found only one, 
case in 366 cancers of the breast AA'hereas 
Paquet found none in 733 cases. Schinz® 
Avithin the last 20 years treated 536 cases 
of carcinoma of the breast at the Roent- 
gen Institute of Zurich. Among these only 
three cases showed metastases into the 
choroid. Giri* believes that the rarity of 
choroidal metastases may. be due to the 
fact that the ophthalmic arterj'- branches 
from the internal carotid almost at right 
angles, so that cancer cells in the blood 
stream are easily SAvept past the compai;a- 
tiv'^ely narrow opening of the ophthalmic 
artery and deposited in the brain and 
meninges. It is Mann’s®® opinion that 
these metastases are probably much more 
.common than is usually thought, as they 
are apt to occur in the terminal stages of 
carcinomatosis. Few ophthalmologists 
see more than one case;^Fehr®® saAv four 
cases as did Greenwood;®® Usher®® ob- 
served five cases. 

In by far the majority of cases the 
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tumor is situated in the posterior pole of 
tlic eye. As Duke-Elder*'’ states, one 
would expect the vast majority of emboli 
to travel- up the 20-odd short posterior 
ciliary arteries rather than the 2 long 
posterior or the 5 anterior arteries. The 
posterior region of the choroid is there- 
fore the site of election and the tumor 
is most frequently found on the temporal 
side near the macula where the short pos- 
terior arteries arc most numerous and 
largest. According to Ginsberg’* the left 
eye is more frequently involved than the 
right. Parsons-° says this corresponds with 
the greater frequency of left cerebral em- 
bolism and is due to the same cause; 
namely, the more direct pathway by the 
left carotid which comes off from the 
aorta, whereas the right comes off from 
the innominate. 

Involvement of the anterior segment is 
rare. Usher" in 1922 found only 8 cases, 
and Sanders"’ in 1938 found only 27, of 
which 17 were microscopically proved 
to be metastatic carcinomata. The choroi- 
dal metastases arc more common than 
those of the iris and ciliary body by a 
ratio of 156 to 17. Sanders also feels that 
this can be explained by the numerical 
difference in the arterial distribution to 
the anterior and posterior uvea. Ask® 
pointed out that there are probably num- 
erous cases of metastases to the ciliary 
body that are overlooked because they are 
small and cause no symptoms. 

, Involvement of the ciliary body alone 
is very rare, and only two cases have been 
reported. In 1929 Arnold Knapp®® re- 
ported a metastasis in the ciliary body 
' of a woman aged 68 years, who had had 
a breast ' removed for carcinoma eight 
years previously. The eye was enucleated 
and the woman lived 16 montlis longer. 
The second case was a patient of Ohr 
and Johnstone®® who had an isolated 
^ metastasis to the ciliary body secondary 
to a carcinoma of the thyroid. 


There have been only four cases in 
which the growth has been shown histo- 
logically to be limited to iris tissue. The 
first was reported by Proctor and Ver- 
hoeff®* in a woman aged 72 years, with 
a carcinoma of the breast; the second 
was in a patient of Bolack, Bcrtillon, and 
Rogues®”' who had had a carcinoma of the 
breast removed three years previously; the 
third was in a man aged 68 years, with 
a carcinoma of tlic esophagus seen by 
Larson, ®‘'' while in Sanders’s®’ patient tlie 
site of the primary tumor was not located. 
In three of the cases the diagnosis was 
made following an iridectomy which in- 
cluded the carcinomatous nodule. In Lar- 
son’s case this was done post mortem. 

Smolcroff and Agatstoir® reported a 
case of metastasis to the retina without 
involvement of the choroid in a man of 
55 years, suffering from an adenocarci- 
noma of the lower end of the esophagus 
and cardiac end of the stomach. This is 
the only recorded case of metastatic in- 
volvement of the retina by carcinoma. 

The metastases are not infrequently 
bilateral, both eyes being affected, not, 
usually simultaneously but one following 
the other. Simultaneous involvement of 
the brain is common. Cohen®® says tliat 
both eyes show metastases in one fourth 
of the cases but rarely simultaneously. 
Usher® gives the percentage of bilateral 
cases as one third whereas Lemo'ine and 
McLeod’s® figures show 20.8 percent. 
Ginsberg’* states that in 25 percent of tlie 
cases botli eyes are involved and that the 
second eye may be involved by extension 
along tlie nerve. This, however, is not 
the rule, and the probabilities are that the 
metastasis in tlie second eye is due, to a 
new hematogenous sowing not from tlie 
primary growth, but from tlie brain. 

The site of tlie primary tumor in the 
majority of the cases is in tlie female 
breast. Cohen 28 gives 70 percent of the 
cases as 'due to mammary carcinoma. 



METASTATIC CARCINOMA OF THE CHOROID 


1357 


while Usher," who collected 90 cases, 
found 65 primary in tlie breast. Giri^ in 
1939 found that 65 percent of tlie cases 
were primar}' in the female breast, Giri 
also reported the case of a 69-year-old 
male who had a carcinoma of the breast 
with metastases to the choroid the meta- 
static tumor being typical of carcinoma of 
the breast. This is the only case of 
metastasis to the eye from a male-breast 
malignancy. Ewing®® says that the fre- 
quency of carcinoma of the male breast 
varies between 0.86 percent of all mam- 
mary carcinoma in one series and 6 per- 
cent in another. In all, 244 carcinomas of 
the male breast have been reported. They 
occur in a later-age group than in women, 
.are less malignant, persistent in growth, 
and may have local and general metasta- 
sis. Next in frequency to the breast, the 
lungs and bronchi, according to Giri,'* 
account for 10 to 13 percent. Ask® found 
15 percent of proved cases to be primary 
m the lungs and bronchi. Among the 
^cases reported as secondary to malignancy 
in these structures were those of Ask,® 
Kopp,®®^ and Koyanagi.®* The alimentary 
tract accounts for about 7 percent of the 
cases. Among , the more recent examples 
IS one of the lower bowel reported by 
Kiep,®® and one in the esophagus by 
Larson.®® Only three histologically con- 
firmed cases of metastasis to the choroid 
from a tumor of the rectum have been 
reported, those of Arisawa,®® Dixon and 
Benedict,®* and Von Sallmann.® The pri- 
niary tumor has been reported in the 
' prostate by Kulvin,'^ Greenwood and 
Southard,®® Fehr,*® Stallard,®® and F. 
Ask.®^ Venco®® reported a case originat- 
ing in the thyroid. He was able to find 
five other cases recorded in the literature. 
They all showed a very slow course of 
metastasis. Choroidal metastases have 
also been reported from tumors in the 
liver and adrenals.®* Holden and Rusk®® 
report metastasis from a primary 'carci- 


noma of the ovary and Dimissianos*® one 
from a carcinoma of the parotid. 

It is rather generally accepted that 
metastasis takes place through the blood 
stream. Cohen®® says the cancer cells are 
transported by the blood stream from the 
original sources to the ocular structures. 
Here the cells form emboli in the ocular 
vessels and finally break through the ves- 
sel walls into the surrounding tissues. 
This viewpoint is based on the finding of 
capillary- or precapillary-carcinoma em- 
boli by a number of workers (Peris,® 
Ginsberg,*® and Fry*®). The lung finding 
would bear this out. Greenwood®® re- 
ported four cases in which the lungs 
clinically or pathologically showed evi- 
dence of lung metastasis. O. Ask® points 
out that a positive lung finding malces a 
hematogenous metastasis probable ; it has, 
however, been shown that cancer cells 
often appear in the lung capillaries with- 
out causing metastasis. 

It can be statistically demonstrated 
that certain types of cancer of the breast, 
lung, and probably also prostate compar- 
atively often produce uveal metastases, 
whereas other types such as cancer of . 
the stomach, uterus, and ovary rarely 
affect the uvea. Thus while carcinoma of 
the breast causes over SO percent of the 
uveal metastases, its general incidence is 
only 13.5 percent, while carcinoma of 
the stomach with a relative frequency of 
36.5 percent gives rise to only 3.3 per- 
cent of uveal metastasis. O. Ask® says 
this can be explained on a basis that cer- 
tain types of tumor have a tendency to 
hematogenous metastasis. He feels that 
the presumption of a specific affinity of 
the uveal tissue to certain ocular meta- 
stases does not seem indicated. Lemoine 
and McLeod® favor the theory of a spe- 
cific affinity of uveal tissue, particularly the 
choroid, for cells coming from carcinoma 
of the breast. 

Since 65 percent of the primary tumors 



1358 


FREDERICK C. CORDES 


are in the hrcnsl, Giri^ points out that 
70 percent of the cases are in women, 
whereas in men, according to Uslicr," 
the primary tumor is most frequently in 
the lungs. Tlie greatest number occur in 
tlic age group between dO and *19 years, 
the next group between 50 and 59 and the 
third between 30 and 39. Below the age 
of 30 and above 70 the occurrence is verj' 
rare. 

The length of time between the ap- 
pearance of the carcinoma and uveal 
metastasis varies a great deal. In carci- 
noma of the breast it may be a matter of 
weeks or years. In two eases reported by 
RiellB^ the eye became involved 3 and 
6 years, respectively, after amputation 
and in Kiep's^- patient the choroidal le- 
sion made its appearance 2]/2 years later. 
As already stated, VencoV® patient did 
not develop metastasis from a carcinoma 
of the thyroid until 14 years later. There 
was a similar length of time in the other 
five cases of metastasis from the thyroid 
reported in the literature. In Von Sall- 
mann's'’ patient, who had a carcinoma of 
the rectum, there was a 10-ycar interval 
between the discovery of the primary 
tumor and the ocular metastasis. At times 
the metastatic growth in the choroid may 
be the first indication of malignancy. 
Reese'’'* reported five cases wherein the 
metastatic lesion of the eye manifested 
itself before the primary site was located, 
Bietti'*® saw two patients with bilateral 
metastatic choroidal tumors in whom there 
was no evidence of a primary growth. 
Similar cases have been reported by 
Sanders,^* Arisawa,”® Dimissianos,'"’ and 
many others. 

Clinical course 

The best descriptions of the clinical 
course are by Giri^ and Fehr.^® In the 
beginning one or more rather well-out- 
lined round, pale-gray, pale-yellow, or 
yellowish-gray flat foci, over which the 


retina! vessels pass with a slight bend, ap-, 
pear at the posterior pole of the eye. The 
patch or })atches incrca.se in extent fairly 
rapidly and become slightly more promi- 
nent and, where they arc close together, 
fuse into a large, flat, somewhat nodular 
tumor. At times there may be considerable 
mottling. Over the greater part of the 
tumor the retina is cloudy and opaque in 
appearance. This cloudiness disappears at 
the edges of the tumor which are not 
.sharply defined. 

The disc may become reddened, with 
blurred edges. Vdiilc at first the retina 
lies on the surface of the tumor, sooner 
or later a folded detachment develops 
that becomes complete. The detachment 
seldom shrinks into a strand, as noted in 
choroidal sarcoma. As pointed out by 
Clapp,^" on rare occasions in the further 
course of the carcinoma of the choroid 
the retina may become reattached to the 
tumor mass. The whole of the growth 
may spread rapidly in all directions and 
ultimately surround the .disc. It always 
remains flat and is ver}'’ rarely elevated 
more than 2 mm. There is no new vessel 
formation although small hemorrhages 
on the surface are not uncommon. In 
Kopprs'^” patient the picture was ver)' 
suggestive of acute choroiditis. Accord- 
ing to Usher- the tension of tlie eyeball 
ma)' be normal, increased, or in a few 
cases be reduced. If the tension is in- 
creased it is usually amenable to miotics. 

Certain characteristics help to differ- 
entiate choroidal carcinoma from sarcoma 
of the choroid. The increase of tlie growth 
occurs more rapidly than in a flat mela- 
noma. Glaucoma is late in appearing, but 
pain is earlier and more pronounced tlian 
in primary tumors. In sarcoma, owing to 
the fact tliat the retina does not detach 
as early and does not become cloudy, the 
details of the tumor-surface formation 
are visible according to Fehr.^® In carci- 
noma, on the other hand, the retina be-' 
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comes cloudy and opaque early, so that 
the tumor is not visible or perhaps visible 
only at the edge. In carcinoma the lamina 
vitrea is rarely perforated but it can per- 
forate, as does sarcoma, and grow into 
the subretinal ‘ space or perforate the 
retina. As the result of necrosis the tumor 
may cause inflammation; it may also ex- 
tend along -the nerve and may perforate 
the sclera. Bilateral involvement always 
suggests metastatic carcinoma, particu- 
larly in the presence of carcinomatous 
histor}^ 

Histologic picture 

The typical pathologic changes in the 
ocular- structures consist primarily in the 
presence of carcinomatous elements and 
have been described in detail by Gins- 
berg.i^ As already stated the metastases 
are found primarily in the area supplied 
by the short ciliary vessels of the posterior 
half of the globe. The cancer cells reach 
the small arterioles where they have been 
found by Abelsdorff,^^ Cohen, and oth- 
ers. The cells seem to proliferate primar- 
ily in the small veins, however. The ves- 
sel is blocked, the cells proliferate and 
burst through the vessel wall to prolifer- 
ate in the perivascular spaces and stroma. 
From here they can again break into 
other vessels. In the case described by 
Smoleroff and' Agatston^^ the infiltrate 
around the vessels in the scleral canal Was 
continuous with the mass within the eye. 
As previously stated, the tumor is almost 
always flat and not more than 2 mm. in 
thickness. Krukenberg^® reported an un- 
usual case in which the tumor filled two 
thirds of the eye. The larnina vitrea is 
rarely perforated, although Ginsberg^^ 
saw an instance in which the tumor had 
broken through into the subretinal space 
Similar to the occurrence in sarcoma. 
Steichele^® and others have shown that it 
IS occasionally broken through from the 
disc. 


With the development of the. tumor the 
course may be exactly that of a primarj'^ 
choroidal growth in that it may cause de- 
tachment of the retina, glaucoma, and in- 
flammation; can invade the optic nerv’^e 
and sclera, and perforate externally. It 
is noteworthy that the choroidal carcino- 
ma relatively frequently produces dis- 
semination within the globe. Abelsdorff^^ 
and Ewing®° among others have found 
small isolated nodules not connected with 
the main tumor, not only in the choroid 
but also in the ciliarj'^ body and iris. Orth®^ 
found the lamina cribrosa and anterior 
part of the nerve involved in this case. 
Evans’s®® patient developed metastasis to 
the optic nerve and chiasma late in the 
disease after the choroidal tumor had 
disappeared following radiation. While 
the sclera may be involved, extraocular 
extension is uncommon, probably because 
death usually occurs before this happens. 
It has, however, been reported by Usher,® 
Cohen,®® and others. 

According to Duke-Elder,^® x, the his- 
tology of the tumor depends upon the na- 
ture of the primary growth, but varies 
considerably. In those tumors secondarj"^ 
to carcinoma of the breast the neoplasm 
consists, in most instances, of alveoli of 
various sizes containing large round 
polygonal cells with single large nuclei. 
Sometimes the stroma between the cells 
is scanty, in other instances it is profuse. ‘ 
The choroidal tissue is compressed and 
degenerates, and the chromatophores are 
disintegrated, which results in a dump- 
ing of escaped pigment. When the tumor 
is derived from tissue containing mucous 
membrane or glandular tissue (stomach, 
bowel, liver, and thyroid) or from the 
lungs it is adenocarcinomatous in type. 

As has been stated, the type of tunior 
varies according to its primary source, 
and almost always it assumes the type of • 
the primary cancer. Rather interesting is 
the case of Bock.®® A primary tumor of 
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the liver had metastasized to the skin, 
muscles, arachnoid, lungs, orbit, and 
choroid. In the choroid there was a deep- 
grcen-colored, bean-sized tumor contain- 
ing cylindrical cells arranged in tubules 
which contained green gall that chemical- 
ly was shown to be biliverdin. 

The rapid growth of the cells around 
the vessels may, at times, cause erosion 
and produce hemorrhage into the growth 
and surrounding area. The circulatory 
disturbance may also cause necrosis due 
to ischemia. As UhthofT''* pointed out, this 
necrosis may occur even in a relatively 
)'^oung tumor. Stock^“ reported a case of 
bilateral choroidal metastasis from a 
suprarenal capsule tumor in which the 
vessels were filled with tumor cells and 
the area surrounding these vessels showed 
considerable inflammator)'' reaction. 

In addition to the typical metastatic 
carcinoma of the choroid from a primar}' 
lung tumor Koyanagi®’ found another 
probably benign growth had arizen from 
tlie pigment epithelium overlying the 
choroidal tumor. 

Prognosis 

The prognosis in these cases is invari- 
ably bad; they always end fatall)\ 

In carcinoma of tlic breast the inten^al 
between the appearance of the tumor and 
metastasis may be weeks or years, accord- 
_ing to Cohen.®® In Rieth’s''® cases metas- 
tasis occurred three and six years after 
breast amputation. Kiep®® had a patient 
•with a carcinoma of the bowel in whom 
ocular metastasis did not appear for two 
years. In certain tumors there is an ap- 
parent tendency to metastasize late. In Von 
Sallmann’s® case, a metastatic carcinoma 
of the rectum, there was a 10-year inter- 
val between the diagnosis of the primary 
tumor and ocular involvement. As Ven- 
co®® has pointed out, the rare cases of 
metastasis from a carcinoma of the thy- 
roid have all occurred years after dis- 


covery of the tumor, in his case 14 years. 

Once metastasis has occurred the prog- 
nosis is extremely bad. Coheir® says that 
patients with unilateral cases may live a 
few years but that those with bilateral 
cases rarely live more tlian a few months. 
A g’reat many of these patients are already 
cachectic, and multiple metastascs are 
present, so that death may occur soon af- 
ter tlie diagnosis of ocular metastascs 
have been made, as was true of Koppl's®* 
patient who died five weeks after the eye 
symptoms appeared. Usher® in 1923 stated 
that the average duration of life after the 
eye was affected was nearly eight months, 
the longest time recorded up to that time 
being two years. In 1938 Evans®® reported 
a patient with bilateral metastasis who 
lived 2 years and 4 months after the diag- 
nosis of ocular involvement had been 
made. 

Treatment 

It has been stated that treatment is pal- 
liative and unnecessarj' unless the eye is 
giving rise to pain. We have seen that 
some patients even with bilateral cho- 
roidal metastasis ma)' live for a considera- 
ble time. Therefore any therapy tliat may 
preserve useful vision for the duration of 
life is justified, even though it is purely a . 
palliative measure. 

Therapy has been limited to irradiation, 
and there are only a few scattered reports 
of this form of treatment. 

Wilmer®® reports the case of a woman, 
aged 40 years, seen in October 1928, who 
five months prior to examination had had 
the left breast and axillar)'^ glands re- 
moved for adenocarcinoma. Three montlis 
later there were bilateral metastases, more 
marked- in tlie left ej^e. The vision of the 
right eye was 20/20 and of the left, 
20/200. The patient was given radium 
therapy of both eyes. A single portal of 
entry was employed on each side. A heav}^ 
.lead cylinder with a 2-inch aperture was 
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placed against the skin of the temple and 
the radium placed in a cylinder 3 inches 
away from the skin., The beam was so di- 
rected as to “spare the cornea and per- 
haps the lens.” .Between October 15 and 
November 6 , 1928, each eye received 16.8 
gram hours of irradiation,’ and between 
January 10 and 16, 1929, an additional 12 
gram hours were given. 

Six months after irradiation was 
started the tumor mass in tlie right eye 
was c^llcy, yellowish-red in color, and 
was elevated only 3 diopters instead of 8 
to 10. There were deposits of disinte- 
grated and accumulated pigment granules 
m the retina over the tumor. In Septem- 
ber, 1929, the right eye received 5.6 gram 
hours of radiation and the left 7.7 gram 
hours. 

The patient died two years after irra- 
diation had been started, and during this 
time the right eye retained normal func- 
tion and the vision of the left eye re- 
mained at 20/200. 

Zentmayer®’^ in 1932 reported the case 
of a woman aged 60 years, who had bi- 
latera,! metastatic carcinoma of the choroid 
secondary to a carcinoma of the right 
breast. The vision with correction was 
V60 in the right- eye and 6/30 in the left. 
The tumors were the typical flat, yellow- 
white masses with some mottling of the 
surface. Radium treatment was adminis- 
• tered in the form of two radium packs ; 
felt 2 by 4 cm. and 1 cm. thick. Radium 
needles were distributed to give homo- 
geneous irradiation over an area 2 by 4 
cm. A total of 50 mg. was applied to each 
plaque and fixed to the right and left 
temporal regions just behind the external 
eanthi. Filter of 1 mm. brass and 1 mm. 
lead was used; distance 12 mm. Further 
treatment was refused because patient's 
physician told her it was almost sure to 
produce glaucoma. There was a further 
gradual involvement of the choroid rvith 
vision finally being reduced to perception 


of hand movements. The tension never 
became elevated, being 18 mm. of mer- 
cury in each eye. Zentmayer also wrote 
that in a letter from Dr. deSchweinitz, he 
refers to a case of his own which was 
treated with radium at the Johns Hopkins 
Hospital, with beneficial results. 

Evans®® in 1937 described the success- 
ful use of radon in a bilateral choroidal 
metastasis secondary to a breast carcino- 
ma. The patient, a woman, aged 41 years, 
had one eye enucleated three years after 
the breast amputation. Examination re- 
vealed a metastatic adenocarcinoma of the 
choroid. Six weeks later tlie right eye 
showed a metastatic tumor, with the vi- 
sion reduced to 6/36. The eye was pre- 
pared as for diathermy operation and 4 
radon seeds 'of 1.72 millicuries each were 
stitched to the sclera over the area of the 
growth. At the end of a week the radon 
seeds were removed by a second thread 
which had been attached to the seeds to 
permit removal. Two months later the vi- 
sion was normal; the retina was entirely 
flat, the yellowish growth having disap- 
peared. There was, however, a widespread 
choroidal reaction in all directions which 
involved the macular area. The field of 
vision was normal for 0.5-degree test ob- 
ject at 33 cm. Seven months later there 
was a recurrence of the growtli above the 
disc. Radon seeds were again used in a 
similar manner. Two and a half months 
later the vision was 6/12 and the retina 
flat. Fifteen .months later Evans®^ re- 
ported that the treatment had been effec- 
tive for a period of 2 years and 4 months. 
During the last six months the vision 
failed owing to metastatic growths in the 
optic nerve and chiasma, as proved at 
autopsy. In his conclusion Evans stated 
that “radon may prove to be of value as a 
curative form of treatment in an other- 
wise hopeless condition and should be con- 
sidered' as an alternative to enucleation of 
the eye.” 
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The use of X-ray therapy has been re- 
porlecl three times. 

Uclicrmauu^’'' in 1928 reported tlic case 
of a woman, aged 35 years, who liad an 
inoperabie carcinoma of the breast. 
Clinically there was a bilateral metastatic 
carcinoma of tbe choroid. The patient was 
given three X-ray treatments of each eye 
over a period of four weeks. 7'he vision of 
the right eye improved from 5/50 to 5/10 
atid the left from perception of fingers at 
10 feet to 5/50, and the patient was again 
able to read. The fundi showed no de- 
monstrable improvement. There was no 
further follow-up and no histopathologic 
report. 

Lemoine and McLeod'' rci)ortO(l on a 
72-ycar-old woman with bilateral metasta- 
sis of a breast carcinoma in whom the left 
eye, which was enucleated because of 
pain, showed a metastatic carcinoma of 
the choroid. The right eye, which also 
contained a metastatic tumor, was given 
1,645 r over a period of five weeks. Two 
months later there apjoeared to be about 1 
diopter of elevation at the site of the 
tumor, with marked pigmentary changes 
about the macula and along the lower 
temporal artery. The vision was 15/50, 
and the patient was able to read and write. 
The lens opacity which was present be- 
fore irradiation ‘‘had not changed much as 
the result of the radiation therapy.” 
■ Microscopic examination of the right (ir- 
radiated) eye showed a flat tumor mass in 
the choroid with cell clumps showing the 
same appearance as those seen in the left 
eye. The majority of the tumor-cell nuclei 
were necrotic. 

The third case was reported by Reese 
in the discussion of Lemoine and Mc- 
Leod’s paper. Additional data were ob- 
tained from Reese in a personal com- 
munication. The patient, a 53-year-old 
woman, reported to Dr. John Wheeler on 
March 29, 1936, complaining of eye 
symptoms of, four months’ duration, 


Right eye vision was the perception of 
fingers at one foot, left eye 20/200+ un- 
improved by lenses. Fundus examination: 
Right eye, media clear. Temporal to disc 
and extending well out into the periphery 
was a marlccdly elevated yellowish-gray 
area. There were numerous small hemor- 
rhages uiKJU this, and a densely pigmented 
area below and temporal to the macula. 
.‘Mong the upper edge there was a similar, 
less dense pigmentation. The lower por- 
tion of this area was connected by an 
isthmus to a grayish elevated area in the 
inferior portion of the fundus. Left eye: 
media clear. About and temporal to the 
disc, extending above and including the 
macula in its edge, was a raised 3 'ellow- 
isli-gray area. There were small yellowish 
and brownish areas uj)on this elevation. 
There was a large hemorrhage below and 
temporal to the disc. A diagnosis was 
made of metastatic carcinoma of both 
choroids, later found to be primary in the 
thyroid. 

The right eye was enucleated, and 
microscopic study confirmed the diag- 
nosis. X-ra}’’ therapy was directed to the 
left eye. Between March 3 and 8, 1936, 
the patient received 1,808 r of border-ray 
treatment. Between March 14 and June 
24, 1936, 12 doses of X-ray irradiation, 
300 r, were given to the left temple lateral 
to tlie canthus and 12 similar doses to the 
right side of the bridge of the nose. On 
June 11, 1936, the vision of the left eye 
with correction was 20/30. Two months 
later the lesion of the left eye seemed more 
extensive and the vision was 20/20—2. 
Two months later the patient died. Reese 
concluded that treatment by irradiation 
improved the vision apparently due to 
temporary regression of the tumor. 

Case report 

Mrs. D. B., aged 31 years, was re- 
. ferfed by Dr. C. K. Mills of tlie Wood- 
land Clinic for consultation on August 20, 
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Fig. 1 (Cordes). Primary growth in breast. The cells are large and pleomorphic with occasional 
tendencies to form glands. A somewhat marked stromal reaction would suggest classification as a 
scirrhous adenocarcinoma. 


1941, with a diagnosis of suspected meta- 
static carcinoma. of the choroid. The pa- 
tient had been seen for the first time two 
previously and gave the history of 
poor vision in the left eye for approxi- 
tnately six weeks. Five months previously 
(March, 1941) the patient had had a 
radical amputation of the left breast for a 
carcinoma which had metastasized to the 
axillary tymph nodes. The radical ampu- 
.tation of the breast was performed by 
Dr, E. T. Rulison of Sacramento, who 
kindly forwarded the report from the 
pathology laboratory. From sections of 
Ihe breast and axillary nodes a diagnosis 

nietastatic scirrhous carcinoma of the 

breast Was made (fig. 1 ). 

^-'^amhiation. Vision, R.E., 1.0; L.E., 
0*8. External examination was negative. 


Fundi, R.E., negative; L.E., media clear. 
A large detachment of the retina ’was 
present involving the nasal half of the 
retina and extending into the lower tem- 
poral quadrant. There was a large rather 
sharply outlined round area just nasal to 
the disc that was grayish-white in color, 
rather mottled in appearance, and solid 
looking. The retina appeared to be cloudy 
over this area but opaqueness was absent 
in other parts of the detachment. Whije 
the detachment was extensive it was fath- 
er flat (fig. 2). 

Intraocular pressure, R.E., 19; L.E., 
16.5 mm. Hg (Schiotz). 

Transillumination was of no value. 

Perimetric fields showed loss of field in 
the temporal half of the field extending 
into the upper nasal quadrant. This cor- 
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Fig. 2 (Cordcs). Left eye. Showing large, 
rather flat detachment. 


responded to Uic area of detachment. 
Perimetric field studies of the left eye 
were negative. 

The diagnosis of metastatic carcinoma 
of the choroid was confirmed and, in view 
of tlie fact that tlicre was no other in- 
volvement apparent on physical examina- 
tion, enucleation was advised. Two days 
later the eye was enucleated by Dr. Mills, 


and the specimen v/as sent to Dr. D. 
Wood of Stanford University from 
whom sections were obtained, 

PATiioi.oiac.M. isKi-ORT (Dr. M, J, Hogan): 
The structiirc.s in the .interior globe arc very 
distorted by the method of sectioning, but seem 
normal. 

Cltoroiil. 'I'licrc j.s a fairly extensive flat 
tumor of the choroid posteriorly in the region 
of the optic ncn'c (fig. 3), The cells arc formed 
into strands by the choroidal stroma and 
arc large and polygonal. A tendency to gland 
formation is seen here and there. There arc 
three cmis.'^aria in the sclera beneath the tumor 
which arc surrounded by tumor cells. At one 
point there arc three small seedings into tlie 
retina over the tumor, but the subrctinal space 
is only slightly involved. Only a few mitoses 
arc .seen. There is no kcratinizalion (fig. 4). 

0/>/iV nrnv cross sections; these show no 
extension of the tumor. 

Diagnosis: Metastatic carcinoma of the 
choroid with extension into sclera and retina. 

On September 17, 1941, four weeks 
after the initial c-xamination, tlie patient 
returned complaining of flashes of light 
before the right eye. 

Examhiatiou. Vision, R.E., 1.0. Fun- 
dus: Disc not remarkable. Just temporal 
to the macula was a flat detachment of 
the retina which was elevated 4 to 5 diop- 



Fig. 3 (Cordes). Flat tumor of choroid posteriorly in the region of the optic nerve (X8)* 
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Fig. 4 (Cordes). Metastatic tumor (Xl20). The metastasis is composed of the same pleo- 
niorphic type cell arranged in strands and cords which have separated the choroidal lamellae 
in the region of the posterior pole of the eye. There is an occasional tendency to show gland 
formations. Stromal reaction is much less. The type is adenocarcinoma. A and B show sections 
from separate portions of the tumor. 

ters. It was somew^hat mottled in appear- Perimetric field examination revealed a 
ance and yellowish-gray in color. The scotoma in the nasal field corresponding 
area was sharply^outlined and the detach- in size and shape to the detachment of the 
nient had a solid appearance. retina (fig. S). 
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Tension 22 mm, Hg (Scliiolz). 

A diagnosis of mclastalic carcinoma of 
the choroid was made and X-ray therapy 
advised. 

X-ray treatment.'^' On September 18, 
1941, X-ray irradiation was started. The 
patient was treated from two lateral 
fields ; the one on the right was rectangu- 
lar 6 by 8 cm., and the one on the left was 
10 cm, square. She received a toUil of 
1,675 r to the right field and 1,640 r to 
the left. This was given over a period of 
one month. During the same time the pa- 
tient was also given a roentgen castration 
with 1,000 r to two fields over her pelvis. 
The treatment factors were 195 K.V.P,, 
16 milliamperes, filler V/z mm, copper and 
1 mm. aluminum. The focal spot distance 
was 50 cm. 

Dr. Mills wrote tliat 12 days after 
X-ray treatment was started the lesion 
was slightly but definitely less elevated 
and simultaneously with this decrease the 
patient stated that her annoying flashes 
of light had disappeared. One month after 
irradiation the elevation of the mass was 
about 1 diopter. 

January 24, 1942, four montlis after ir- 
radiation, the patient was examined in the 
office. 

Vision: R.E., 1.0. Perimetric fields and 
central fields showed no scotoma. In the 
fundus there was an area of retina cor- 
responding to the site of the previousl}' 
present tumor that seemed somewhat pale. 
The color seemed a little irregular, as 
though there had been some disturbance 
in the choriocapillaris layer and in the 
retinal-pigment layer. This was most 
pronounced above and temporal to the 
macula. The retina was flat. 

The patient was seen at monthly inter- 
vals, and no change was observed until 
June 2, 1942, when she returned stating 

* X-ray therapy was carried out at the 
Woodland Clinic by Drs. Earl Gray and Austin 
Clark from whom the data were obtained. 


that she was having trouble with her legs 
due to involvement of the sacroiliac por- 
tion of the spine. She was receiving X-ray 
therapy for this lesion. 

August 19, 1942. The patient com- 
plained of a return of flashes of light be- 
fore her right eye. The vision remained at 
1.0, and no visible change was seen in the 
fundus. Central fields on the screen did, 
however, reveal an indefinite defect in the 
nasal quadrant corresponding to the site 
of the lesion before X-ray therapy had 
been instituted. The lesion in the spine 
was better, and the patient had no trouble 
with her legs. 

November 2, 1942. The indefinite field 
defect noted at the last examination had 
developed into a positive scotoma to the 
temporal side of the macula. Fundus ex- 
amination showed a sharply ciraim- 
scribed solid-looking detachment of the 
retina elevated almost 2 diopters in the 
area corresponding to the scotoma. 

X-ray therapy was advised, and the pa- 
tient received treatment from two lateral 
ports. "On the right side she was treated 
through a port 2 by 3 cm., centering on 
the posterior part of the orbit. The eye- 
brows and eyelashes were protected as far 
as possible with lead shielding. Through 
this port she was given 3,346 r measured 
in air at the skin. The other factors were 
190 K.V.P., 16 milliamperes with filtra- 
tion of 0.65 copper. On the left side a 
slightly larger port and heavier filtration 
were used. The area measured 3 by 4 cm. 
The same protection to tlie eyebrows was 
given, but no protection could be given to 
the eyelashes because of the enucleation. 
Through tliis port she was given 2,500 r 
but with heavier filtration. The other fac- 
tors were the same. The filtration was 1.65 
copper. Treatment was given daily over a 
period of a month and a half, treating al- 
ternating fields with the exception that the 
patient skipped one or two days and was 
not treated on Sundays.” 
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. December 15, 1942. Vision R.E., l.Oi 
No scotoma present ; retina flat — no fur- 
ther flashes of light. 

February 12, 1943. Eyelashes previous- 
'ly.lost were returning; otherwise condi- 
tion remained unaltered. The patient had 
developed metastases in the lungs and 
shoulder girdle, for which she was re- 
ceiving X-ray therapy. 

April 26, 1943. Vision R.E., 1.0. The 
slitlamp failed to reveal any lens changes. 
Fundus: media clear, disc not remarkable. 
In the retina above and temporal to the 
fovea was an area that was lighter in color 
than the remainder of the fundus. Scat- 
tered through this area were fine dustlike 
dumpings of pigment. The retina was 
flat (fig. 6). 

Perimetric fields showed a suggestion 
of a relative scotoma corresponding to 
the area of the retinal change. 

Owing to progression of the lung le- 
sions and development of new metastases 
m the lips, the patient was unable to re- 
turn to San Francisco for further ob- 
servation. 

The patient died on July 16, 1943, 2 
years and 4 months after the amputation 
of her breast and 23 months after the dis- 
covery of the tumor in her left eye. Dr. 
Clark of Woodland wrote that for two 
months prior to her death she had been 
having recurrent hydrothorax, bilateral, 
from pulmonary and pleural metastases. 
The vision remained normal throughout 
life. 

The patient’s mother refused autopsy 
and would not grant permission for re- 
moval of the eye. 

Comments 

'Metastatic carcinoma of the uveal tract 
IS rare; approximately 250 cases have 
been published or reported in discussions. 
Of this group 25 percent were bilateral. 

The site of the primary tumor in the 
majority of cases is in the female breast. 


In addition the lungs, bronchi, alimentary 
tract, prostate, thyroid, liver, adrenals, 
ovary, parotid, and male breast have been 
noted as the location of the initial neo- 
plasm. 

The greatest number of cases occur in 
the age group of 40 to 45, the next group 
between 50 and 59 and the third between 
30 and ’39 years. Below this age and above 
70 the condition is seen very rarely. The 
metastasis to the choroid may be the first 
indication of the malignancy. 

The tumor has primarily the appear- 
ance of a flat, pale-pink, -gray, or -yellow 
area with a delimiting border that is 
faintly pigmented. Mottling is usually 
present. The tumor extends in surface 
rather than thickness, is thin, and is ac- 
companied after a time by detachment of 
the retina; subsequent glaucoma may or 
may not accompany the lesion. 

The prognosis in these cases, as has 
been pointed out, is invariably bad and 
they always end fatally. It has been said 
that patients with unilateral cases may 
live a few years, and that those with bi- 
lateral cases rarely live more than a few 
months. However, several cases have been 
reported where, with bilateral metastasis, 
the patient lived over two years. In one 
case the patient survived 23 months. 
While the prognosis is bad, any treatment 
that may preserve vision to the end of life 
should receive consideration. 

Noteworthy also is that in the case here 
reported pulmonary metastases were pres- 
ent. Lemoine and McLeod found that 83 
percent of autopsied cases showed pul- 
monary metastases. 

From the few reports in the literature 
and personal experience it would appear 
that, in preserving useful vision, irradia- 
tion therapy is successful in a certain per- 
centage of cases. The therapy has been 
given in two forms, radium emanations 
and X-ray irradiation. 

The use of radium has been reported 
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by Zcnlmaycr, and Evans. In 

Wilmer’s case wherein one eye was seen 
early the preservation of 20/20 vision was 
possible and in the second more advanced 
eye the vision was 20/200. Evans was able 
to improve the vision from 20/200 to 
20/20. O'his was retained for 2 years and 
d months. The application of the radon 
seeds must be done carefully. The eye is 
prepared as for a diathermy operation 
and the radon seeds arc stitched to the 
sclera over the growth. It is then neces- 
sary later to remove the radon seeds, which 
can be done by means of a second thread 
which has been attached to the seeds to 
permit removal. 

X-ray therapy has also been used suc- 
cessfully. The vision of Uchermann’s pa- 
tient improved from 20/200 to 20/d0, that 
of Lemoine and Mcl^eod’s patient im- 
proved to 20/70, so that reading and 
writing were again possible. (In this pa- 
tient a portion of the visual loss was due 
to lens opacities present before irradia- 
tion.) Reese was able to improve vision 
from 20/200 to 20/30 until a short time 
before death, when tlic vision dropped to 
20/40—2. The patient herein reported re- 
tained 20/20 up to the time of death. 

From the few available case records it 
is apparent that the earlier the patient is 
seen the greater the possibility of retain- 
ing useful vision. .. 

The sensitivity of carcinoma to irradia- 
tion, varies a great deal depending upon 
the type of tumor. This accounts for the 
variation of results obtained. In the case 
reported here the tumor, a primary scir- 
rhous carcinoma of the breast, responded 
well to irradiation as was demonstrated 
by the rather easy control of the early iso- 
lated metastases to the spine, hip, and 
otlier parts. In both Wilmer’s and Evans’s 
patients the tumor was an adenocarcinoma 
of the breast. , 

' As well as can be determined the results 
from radium and X ray are identical. The 


proper application of radium requires a 
rather formidable operative procedure; in 
addition, radium is not always available 
in a smaller community. X-ray therapy 
can be given by any well-trained roent- 
genologist and is accessible practically 
everywhere. 'J'hus it would appear that 
X-ray theraj)y is the treatment of choice. 

Recurrence may take j)lace, as seen in 
Evans's case and in the one reported here. 
In both instances further irradiation 
caused the lesion to regress. 

Of further interest is the tolerance of 
the eye to irradiation. The patient w.as 
given 3,315 r at the time of the initial ir- 
radiation and at the time of the recur- 
rence, 14 months later, an additional, 
3,356 r were given, making a total of 
6,671 r. Up to the time of dc;ith, eight 
months after the last irradiation, the lens 
failed to show signs of opacification. 
From this it would appear that if lens 
opacities develop it is not for some time. 

Further experience with irradiation of 
these tumors may result in the indication 
for irradiation, even in monocular cases, 
before enucleation is considered, espe- 
cially if the tumor is seen early. 

SUMl\rARY 

1. A case is reported of a woman, aged 
31 )’-ears, who had bilateral metastasis to 
the choroid secondaiy to a scirrhous car- 
cinoma of the breast. 

2 . One eye was enucleated and the diag- 
nosis confirmed by microscopic examina- 
tion. 

3. With the appearance of a similar 
growth in the second eye. X-ray irradia-' 
tion was emplo3'^ed. This was followed by 
disappearance of the tumor and retention 
of 20/20 vision in the eye. Fourteen 
months later there was a recurrence. The 
eye was again irradiated,, with regression 
of the tumor. 

4. Employing X-ray therapy to the eye 
made it possible for tlie patient to retain 
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20/20 vision up. to the time of death (23 siori by means of palliative irradiation 
months). _ should receive consideration in cases of 

5. While the ultimate prognosis is hope- metastatic carcinoma of the choroid, 
less, the possibility of retaining. useful vi- 384 Post Street. 
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X NOTES ON AN OPERATION FOR GLAUCOMA 
. Robert J. Masters, M.D. 

hidianapolis 


The operative procedure that is de- 
scribed in this communication was pre- 
sented to the Indiana Academy of Oph- 
thalmology and Otolaryngology as a 
preliminary report in April, 1937. At that 
dme the operation had been performed 
upon 24 eyes (both eyes of six patients), 
beginning in January, 1934-. The Acad- 
emy members were informed that the op- 
eration was being presented to them in 
a spirit of humility engendered by the 
realization that it could probably be criti- 
cized for many reasons, and with the dis- 
turbing thought that it might have been 
previously outlined by some other eye 
surgeon. However, a rather careful study 
of the literature had not up to that time, 
and has not yet, uncovered the descrip- 
hon of any operation just like it, al- 
though it incorporates some features of 
several other operations for the relief of 
glaucoma. The reason for calling it to the 
attention of the Indiana Academy was 
that it had given very satisfactory results 
with almost every eye upon which it had 
been performed. The fact that only a pre- 
liminary report was being made was def- 
initely emphasized, since it was my feel- 
ing that a final report should not be made 
^ntil at least 50 eyes had been subjected 
to the operation, and subsequently fol- 
lowed for at least two years, before re- 
liable conclusions could be drawn re- 
garding its efficacy. The description of 
the operation is as follows : 

h Preparation of the patient 

Is as for all other operations upon the globe, 
^vhenever it is possible to gi^^'e sufficient time 
0 the preparation. In the emergency of acute 
glaucoma, it is necessary to proceed "vvith the 
^wcgery without the benefit of preliminary con- 
Junctn*al cultures and so oa 

Anesthesia 

Tive instillations of 4-percent cocaine solu- 


tion are made at three-minute intervals, with 
0,5 to 1 C.C, of 2-percent novocaine injected 
under the bulbar conjunctiva above the limbus. 
In acute glaucoma, injection of the ciliary- 
ganglion area with I to IK c.c. of 2-percent 
novocaine is required, 

3. Steps of the operation 

(a) After irrigation of the conjunctival sac 
and insertion of the speculum, a horizontal 
incision 12 mm. long and 1 cm. above the 
limbus IS made in the bulbar conjunctiva with 
straight muscle scissors. The conjunctiva is 
dissected downward toward the limbus, the 
episcleral tissue also being picked up after the 
dissection has proceeded to a point below the 
insertion of the superior rectus muscle. Care 
is exercised to free the sclera carefully of all 
overlying tissue. The forceps, which are held 
in the operator's left hand, retain their grasp 
upon the conjunctival flap from the first snip 
of the scissors until the beginning of step (e). 
Fixation of the globe is thus maintained, 

(b) With a Kjiapp knife needle, a horizontal 
scratch, 5 mm, long, is made in the sclera, 2 
mtn. above the cornea. This scratch is made 
with the knife-needle point, the stroke of the 
blade being made in the direction of its sharp 
edge, and with the knife held at an angle of 
about 45 degrees to the surface of the eye, in- 
stead of pointing straight in. After the initial 
stroke with the sharp edge of the point, thus 
definitely marking the line of the incision, the 
scleral section is completed deliberately and 
gently by strokes of the back, or dull side, of 
the knife-needle point. This step has for its 
objective the production of a purposely rough- 
ened, somewhat ragged incision in the sdera. 
As the last fibers of the sclera are divided, a 
quite characteristic sensation is transmitted to 
the surgeon's fingers, just as in the cjxlo- 
dialysis operation. At this point great care 
and lightness of touch are indicated, to avoid 
injury to the underlying anterior portion of 
the ciliary body. 

(c) A pair of fine-tipped, straight muscle 
scissors is next employed, to make a small snip 
at each end of the scleral wound. This snip 
is made with the scissor points directed towTird 
the temporal limbus at the outer end of the 
incision, and toward the nasal limbus at the 
inner end. This procedure, which has been em- 
ployed in the past at the inner and outer ends 
of a keratome incision for glaucoma iridec- 
tomy, has for its purpose the production of a 
flapfike valve. A filtering cicatrix, with bleb 
formation, is one of the objectives of this 
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operation. Tlie purposely roughened scleral in- 
cision, with the snips at its ends probably aid- 
ing, sometimes accomplishes this objective. 

(d) Witli the scleral section completed, a 
narrow iris spatula, somewhat curved, is in- 
troduced carefully into the incision. Hugging 
closely the inner surface of the sclera and 
cornea, the spatula is advanced into the an- 
terior chamber. When its point comes into view 
in the anterior chamber, it is pushed gentb" 
forward “to a position about half way between 
the pupillary margin and limbus. Danger of 
injury to the lens capsule is precluded by 
studiously avoiding the pupillary margin, thus 
keeping the iris between the spatula and lens. 
The spatula is next swept from side to side 
as far as the length of the incision will permit, 
thus separating the base of the iris from the 
cornea, and breaking up the mesh work of the 
iris angle. This step facilitates and makes safer 
the later introduction of the iris forceps for 
iridectomy. During the introduction and ma- 
nipulation of the spatula, aqueous humor is 
drained from the anterior chamber, with the 
speed and amount of this drainage controlled 
by the care and precision with which the spatula 
is handled. 

(e) The operator now transfers the con- 
junctival forceps to his assistant, who raises 
the conjunctival flap straight out from the 
globe, while a peripheral iridectomy is per- 
formed. The iris forceps are introduced with 
extreme care, their closed points hugging the 
inner surface of the sclera and cornea, just 
as the iris spatula was handled in step (d). 
This is the most difficult part of the operation, 
as the scleral opening is so small that it per- 
mits of only a moderate opening of the forceps. 
The latter are so flush on the surface of the 
iris, however, that^ only a very narrow opening 
of . their tips is necessary to grasp the iris. 
Because of the location of the incision over 
the anterior portion of the ciliary body, it is 
probably, reasonable to believe that a basal 
iridectomy is always obtained. Occasionally, in 
an eye that has rather markedly elevated ten- 
sion, the iris will buckle into the wound as soon 
as the section is completed. In such instances 
the presenting iris is grasped, drawn out some- 
what, and cut, with the deletion from the opera- 
tion of steps (c) and (d). 

The peripheral iridectomy may be replaced 
by the performance of a sphincter-dividing 
iridectomy or iridencleisis. 

V (f) The conjunctiva is closed with con- 
tinuous or interrupted silk sutures, by picking 
up the subconjunctival tissue with the conjunc- 
tiva, and making sure that the former is 
dranm out smoothly over the underhung scleral 
incision. 

The patient is kept in bed for two days and ♦ 
permitted to leave the hospital ‘ on the fourth 
or fifth postoperative day. No mydriatic is 


used unless there is evidence of uveal irrita- 
tion. Ten days following the surgery gentle 
finger massage is begun for a short period three 
times daily. The patient is permitted to begin, 
light work about two weeks after the surgery. 

Between January, 1934, and the time of 
Uie original report in 1937, this operation 
had been performed upon 24 eyes, as was 
previously stated. Since 1937, approxi- 
mately 125 additional eyes have been op- 
erated upon according to this method. 
Every type of glaucoma, including chron- 
ic noncongestive, subacute and acute con- 
gestive glaucoma, and elevated intraocular 
pressure following a cataract operation, 
has tested the procedure. It has been the 
author’s experience that response to this 
operation has been at least as consistently 
satisfactory as to any other type of sur- 
gery. Several eyes have required more 
than one operation to bring the pressure 
down to a consistently low level. Suda has 
been the experience of many surgeons 
who have used other types of glaucoma 
operations. The reasons for the need of 
more than one operation are becoming 
much more intelligible to us since the de- 
velopment of gonioscopy. This will be 
further discussed in a later paragraph. 

The purposes of this surgical procedure 
may be outlined as follows: 1, A slow 
drainage of. the aqueous humor through 
the gradually developed opening' of the 
sclera by the scratch type of incision. 
2. Development of a filtering cicatrix as a 
result of the purposely roughened scratch 
incision plus the extension of the incision 
toward the limbus by scissor snips. 3. The 
aid to drainage provided by what might ^ 
be termed anterior cyclodialysis. 4. A con- 
sistently obtained basal iridectomy. 

The reasons for the failure of a single 
operation, performed by this method, to 
bring the tension down and keep it down 
have become more apparent since some of 
the eyes that were operated on have been 
examined gonioscopically. Our local 
group has been making gonioscopic ex- 



Operation for glaucoma 


aminatlons for such a short time that it 
has been possible to examine only a few 
of our postoperative .patients by this meth- 
od. The things that we have seen have 
' been most enlightening, and they may be 
• outlined as follows ; 

1. The extent of our iridectomy has not 
represented a sufficient degree of cham- 
ber-angle circumference to bring the 
pressure down satisfactorily in some pa- 
tients, because ' too-extensive. peripheral 
anterior synechia made an iridectom)' 
alone ineffective. (In , such patients, a 
modification of the procedure to substitute 
iridencleisis would have given much better 
results.) 

2. No evidence of a cyclodialysis open- 
ing or pit has been found in any chamber 
angle thus far seen; 

3. No patients have as 3'^et been exam- 
tned gonioscopically for evidence of a 
communication from the chamber angle 
to a filtering cicatrix. As our number of 
operations- has increased, the percentage 
of eyes which developed a filtering bleb 
following surgery has been sufficiently 
low that there is no sound reason to report 

■ a consistently obtained filtering scar by 
this operative method, although a good 
bleb sometimes results. 

With the hoped-for advantages of a 
cyclodialysis opening and filtering cica- 
trix not consistently obtained by the per- 
formance of this procedure, we are given 
to wonder what if any advantage it offers. 
We believe that there are two advantages ; 
namely, the slow leakage of aqueous and 
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reduction of intraocular pressure obtained 
by means of the scratch incision, plus the 
basal iridectomy that is made possible by 
the location of the incision far enough 
back to come down upon the base of the 
iris with the iris forceps. Thus far, ever3^ 
postoperative eye that we have examined 
gonioscopically has exhibited a clean-cut 
basal iridectomy. There is no doubt that 
the scratch incision by invariably permit- 
ting slow drainage of the aqueous humor, 
is of the utmost value. Through this in-’ 
cision, a basal iridectomy can confidently 
be expected or an iridencleisis be per- 
formed with equal facility. 

Gonioscopic examination will govern 
our preoperative plans in the future. In- 
telligent and rational choice of operation, 
has been made possible by gonioscopJ^ 
The differentiation of wide-angle from 
narrow-angle glaucoma, together with de- 
termination of extent of angle block in 
the latter, will help us to decide whether 
cyclodialysis, iridencleisis, or basal iridec- . 
tomy is indicated. Whatever type of op- 
eration we may elect, the advantage of the 
scratch incision remains constant. 

In conclusion, it seems that the critical 
study of our results with this operation 
over a period of 10 years serves to prove 
the point that no operative procedure 
should be presented to our colleagues un- 
til a sufficient number of eyes has been 
subjected to the procedure and followed 
afterward for a sufficient time to give its 
an intelligent idea of the results. 

25 East Ohio Street. 



AMBLYOPIA IN CASES OF READING FAILURE* 

Thomas Harrison Eames, M.D, 

Boston 


The frequent appearance of amblyopia 
among children referred for failure in 
learning to read prompted an investiga- 
tion to find whetlier or not its incidence is 
really greater in such groups. The records 
of 100 children who failed to read were 
compared witli those of an equal number 


The group that had no reading trouble 
was found to be evenly .divided between 
boys and girls. 

The criterion of amblyopia was visual 
acuity of less than 20/20 in either or both 
eyes without demonstrable lesion, but un- 
improved by lenses. Each macula was ex- 


TABLE 1 

Comparison of data from cases of reading failure, vtth those from successful readers 



Cases of reading failure 

Successful readers 

Number of cases 

100 

100 

Age range in years 

6 to 19 

6 to 19 

Average age in years 

10 

12 


FREQUENCY 
(% of each group) 


Amblyopia in cither or both eyes 

25 

12 

Amblyopia in both eyes 

21 

11 

Amblyopia in left eye only 

4 

1 

Amblyopia in right eye only 

0 

0 . 

Both eyes equally amblyopic 

17 

6 

Both eyes amblyopic, left the more so 

3 

2 

Both eyes amblyopic, right the more so 

Better vision with both eyes than with either 

0 

3 

separately 

2 

1 


central TENDENCY 



Right 

Left 1 

Both 

Right 

Left 

Both 

Average, (arithmetic mean) visual acuity of am- 

eyes 

eyes 

eyes 

eyes 

eyes 

eyes 

blyopic cases (Snellen) 

20/40 

20/60 

20/30 

20/40 

' 20/50 

20/30 


known to be passing in reading but who 
had been referred for ocular complaints. 
The age range of the two groups was 
from 6 to 19 years, the average age of the 
poor readers being 10 years and that of 
the others 12 years. As is common in 
groups of reading-failure cases, previous- 
ly studied by others as well as myself, 80 
percent of the poor readers were boys. 


* From the School of Education, Boston 
University. 


amined with particular care, but no lesions 
were seen here nor elsewhere in the fundi 
of any eyes in either group. The poor 
readers exhibited twice as great a fre- 
quency of ambyopia of all categories, 
slightly less than twice as frequent bilat- 
eral amblyopia, and four times as fre- 
quent amblyopia of the left eye only. No 
cases of amblyopia in' the right eye only 
were found in either group. A little less 
than three times as many poor readers 
were equally amblyopic in each eye. The 
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I incidence of bilateral amblyopia with a 
i greater degree of defect in the left eye 

' vfss only slightly, different in the: two 

. ■ groups, whereas the poor readers pre- 

' sented no case in which the amblyopia was 
, greater in the right eye than in the left. 

Twice as many poor readers experienced 
. better vision binocularly than with either 
j , eye separately. A quarter of the same 
I group were amblyopic in one or another 
I category and, about a fifth of them were 
ambl3fopic in both eyes. 

The average arnount of amblyopia was 
studied in terms of visual acuity below 
! 20/20. The only difference between the 

groups in this respect was that the poor 
readers showed an average of one Snellen 
line poorer vision (that is, greater ambly- 
- opia) in the left eye. The average visual 
acuity for the right eyes only and both 
eyes together was the same in each 
group. 

Amblyopia may be either a neurologic 
defect, concomitant with partial word 
blindness, or a primary factor impairing 
reading ability through visual inefficiency. 
It is probably one of many physical fac- 
tors that participate to a greater or less 
degree in different cases of reading fail- 
ure. The fact that the incidence and aver- 
age amount of amblyopia of the left eye 


Si 

only was greater among poor readers dis- 
closes an unexpected tendency which will 
bear investigation in later studies. 

The treatment of children who fail to 
read and are amblyopic involves the usual 
remedial teaching techniques supple- 
mented by sightsaving-class methods, 
when vision is very poor, and b)'^ ambly- 
opic exercises. Not much is to be expected 
of such exercises, but they should be tried. 
Sometimes surprising visual gains follow, 
especially among children in the lower 
grades. This may be due to late matura- 
tion. If so, amblyopic exercises may fos- 
ter tlie process of visual development. 

Summary 

The records of 100 cases of reading 
failure were compared with those of an 
equal number of children who were 
known to be passing in their school 
studies. A considerably greater incidence 
of amblyopia was found among the poor 
readers, and they exhibited a greater 
average amount of amblyopia in the left 
eye only. The average amount of ambly- 
opia in the right eye only and in both eyes 
was the same in each group. 

560 Pleasant Street, 

Belmont 78, Massachusetts. 


ANGIODIATHERMY OF THE LONG POSTERIOR CILIARY ARTERIES 
AND ITS USE IN THE TREATMENT OF GLAUCOMA* 

DuPont Guerrv, III, M.D. 


Richmond 

In 1890 WagenmaniA carried out his 
classical experiments in which he studied 
the effects of cutting the ciliary arteries 
of rabbits. Among other things, he found 
that a marked hypotony which persisted 
for several days developed when only one 
long posterior ciliaiy arleiy was cut. Since 
the tonometer had not been perfected at 
that time, he made no effort to carr}'’ out 
tension studies nor did he suggest that 
such a procedure might have any prac- 
tical value. The present study, therefore, 
was undertaken to compare the results 
following electrocoagulation of the long 
posterior ciliary vessels with those of 
Wagenmann and to learn whether or not 
such an operation can be applied to the 
problem of glaucoma in man. 

Comparative anatomy of the long 
posterior ciliary arteries of 
man and rabbit 

In man the long posterior ciliary ar- 
teries arise from the ophthalmic artery, 
enter the sclera obliquely to either side 
and slightly above the optic nerve, and 
after pursuing an intrascleral course of 
from 3 to 7 mm. enter the suprachoroidal 
space, where they course forward in the 
horizontal meridian to the ora serrata 
(Fuchs"). Here they bifurcate, pass for- 
ward alongside the’ ciliary muscle to its 
anterior border, and then proceed inward 
to form the greater arterial circle 

* Submitted in partial fulfillment of the re- 
quirements for the degree of Doctor of Medi- 
cal Science in the Faculty of Medicine, Colum- 
bia University. The author would like to' ex- 
press his sincere thanks to Dr. Ludwig "Von 
Sallmann, whose help in planning and carrying\ 
out this work has been invaluable. The study 
was supported by the Snyder Ophthalmic 
Foundation. 


19, Virginia 

(Leber^), The ring is completed by anas- 
tomotic vessels which course between the 
arms of the bifurcation. In rare instances 
the vessels course through the muscle 
substance, and at such times can be found 
between the meridional and circular 
fibers, but in the majority of cases the 
vessels pass not through the .substance of 
the muscle but externally alongside of it 
(Maggiore'*).’'' 

From the greater arterial circle vessels 
are given off to the iris, ciliary body, 
ciliary processes, and anterior choroid. In 
addition to the long posterior ciliar}' ar- 
teries, the greater arterial circle receives 
as tributaries the anterior ciliar}'^ arteries, 
which pass through the sclera in the re- 
gion of the rectus-muscle insertions. 

The long posterior ciliary arteries of' 
the rabbit , have a somewhat different 
origin from that- of , man. The temporal 
vessel arises from the external ophthal- 
mic artery, a branch of the intemal maxil- 
lar}'' artery, while the nasal artery arises 
in part from the external ophthalmic ar- 
tery but also receives a small twig from 
the internal ophthalmic artery (Davis,® 
Krause’’). Both arteries run slightly below 
the horizontal’ meridian, and enter the 
sclera about 2 mm. posterior to tlie equa- 
tor. Here they run superficially until they 
turn deeply inward to disappear some 2 
mm. from the limbus. After disappearing 
from view each .vessel bifurcates, giving 
rise to a superior and inferior - branch 
which form the greater arterial circle. 
From this vessel, as in man, branches are 

-t Fortin® teaches that the converse holds true 
— that is, that in the majority^ of cases the ves- 
sels pass through the muscle — but his teachings 
are at variance, with those of other anatomists. 
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giveii off tO' supply the iris, ciliary proc- 
esses, and anterior choroid (Baurtnann®). 
Thus it can be seen that the blood supply 
of the anterior uveal tract is similar in 
man and rabbit, and experiments carried 
out on the long posterior ciliary arteries 
of the rabbit should be applicable to man. 

' Methods 

In all the experiments on rabbits except those 
in which cyclodiathermy was carried out, mo- 
nopolar desiccating current was used. This was 
sirnpl}^ a matter of expediency, since by so 
doing the necessity of shaving the animals for 
application of the neutral electrode was elim- 
inated. The current used was of such strength as 
to give a spark gap of about 1 mm. The Schiotz 
tonometer was employed in all tonometric de- 
terminations. Due to the fact that the corneal 
curvature of the rabbit is not the same as that 
of man and since the footplate of the instru- 
ment is made to conform to the curvature of the 
human cornea, a valid objection to the use of 
this instrument can be raised where absolute 
readings are desired. In these experiments this 
argument cannot be brought to bear, since, for 
the most part, tonometric readings of fellow 
eyes are compared, and tonometric determina- 
tions, at best, only approximate the true intra- 
ocular pressure. In those instances wherein a 
simple tension curve was plotted, the differ- 
ence in tonometric readings are too large to be 
attributed to tonometric discrepancies. Before 
deciding upon the tonometer to be used, the 
Soiider and Schiotz instruments were care- 
fully compared. In our hands the Souder to- 
nometer proved most inconsistent and it was 
given up in favor of the Schiotz instrument. 

All operations on animals were carried out 
under nembutal anesthesia given intraperitone- 
^lly, 0.045 gm. of nembutal per kilo of body 
weight being used routinely. It was employed 
m a solution of 10-percent alcohol, in which 
each cubic centimeter contained 0.045 gm. of the 
drug. Where this proved insufficient, supplemen- 
tary injections of the solution were made in the 
marginal ear vein until the desired state of 
anesthesia was reached. A 0.5-perccnt so- 
lution of pontocaine was instilled into the con- 
junctival sac. All operations were performed 
With the animars head held immobile in a 
clamp. Sterile instruments were used, but no 
preoperative care %\'as given the eye, nor was 
the animal draped. When tonometric readings 
were taken other than at the time of opera- 
tion, 0.5-perccnt solution of pontocaine was used 
• locally, the animal was mummified by wrapping 
iu a towel and held firmly by an assistant so 
diat the cornea w’as parallel to the floor. 
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Coagulation of a single long poste- 
rior CILIARY ARTERY 

A single long posterior ciliary artery of 
one eye was coagulated in each of six 
rabbits, the fellow eye being left un- 
treated to serve as a control. Tonometric 
readings, obsen^'ation with the corneal 
microscope, corneal sensitivit}^ and fun- 
dus studies were then carried out at ap- 
propriate intervals. 

The conjunctiva was incised about 5 
mm. from the limbus in the horizontal 
meridian (either anteriorly or posteriorly, 
depending upon whether the nasal or 
temporal vessel was to be treated). At 
first a speculum was employed, but it was 
found more expedient to have the lids 
retracted by the assistant with finger 
traction. Tenon's capsule was incised, and 
the anterior lip of Tenon's firml}^ grasped 
with Elschnig forceps. The artery could 
be identified at once, but in some in- 
stances before coagulation could be car- 
ried out the overlying rectus muscle had 
to be pushed aside with a strabismus 
hook. An Arruga detachment speculum 
was then introduced to obtain better ex- 
posure. After the vessel had been identi- 
fied, coagulation with the desiccating cur- 
rent was carried out just anterior to the 
entrance of the vessel into the sclera and 
for a distance of 2 or *3 mm. A curved- 
needle electrode was used. Treatment was 
considered adequate when the blood col- 
umn was interrupted and the treatment 
area turned a deep-gray color. Closure of 
the conjunctival wound was effected with 
a running silk suture in some of the first 
cases but later this was abandoned and 
the conjunctiva simply replaced. Rapid 
healing resulted in both instances (fig. 1), 

Rcsitlfs. Tension was taken immediate- 
ly before operation and at intervals post- 
operatively. Figure 2 shows a character- 
istic curve wliich illustrates the rapid fall 
in tension to about one half the preopera- 
tive level over a period of three hours. 



1378 


DuPONT GUERRY, III 


Tension curves of control and treated eyes 
of the six animals are shown in figure 3. 
From these curves it is evident that the 
low tension continues for several days and 
in most instances is lowest between the 
second and fourth days postoperatively, 
after which it rises slowly to attain the 



Fig. 1 (Guerry). Angiodiathermy in the rabbit. 


preoperative level in about two weeks. 
In one instance (animal no. 213) the ten- 
sion never fell to an unusually low level. 
Coagulation of either nasal or temporal 
vessel gave similar tension curves. 

On the first postoperative day, slight 
edema of the corneal epitlielium was 
noted by means of the comeal microscope, 
it being more pronounced in animal no. 
208. Dilation of the peripheral ring vessel 
was also present. By the third day no 
pathologic changes were present other 
than slight fullness of the iris ring vesselj- 
which persisted in three cases for more 
than two weeks. At no time was a positive 
Tyndall efifect present nor were cells seen. 

Corneal sensitivity was found to be 
definitely impaired in the quadrant ad- 
jacent to the treated area in three animals. 
This was determined by touching the 
cornea methodically with a firm bristle 
but it was felt that the results obtained 
were inconclusive. 

The postoperative changes observed 


with the direct ophthalmoscope differ 
somewhat in the pigmented and albinptic 
animals owing to the fact that in the pig- , 
mented animal the choroid is obscured by 
the pigment epithelium. For this reason 
the changes in the two types of animals 
are described separately. 

In the albino,- immediately after opera- 
tion a whitish area some four or five disc 
diameters in size can be seen in the region 
where diathermy was carried out. At first 
a few partially filled choroidal vessels. are 
present in the blanched area but these dis- 
appear leaving the area dead white. Fan- 
ning out in wedge shape anteriorly as far 
as can be seen is a blurred, striated area 
of yellowish hue. No change takes place 
until 72 hours have elapsed,’ when tlie 
treated area appears covered with a fine 
grayish net and the wedge-shaped area 
begins to regress. An occasional vessel 
can be seen at the periphery of tire dead- 



Time. Postoperative 

Fig. 2 (Guerry). Immediate postoperative 
tension fall following coagulation of a single 
artery. ^ 

white area after four days. After a week 
a small portion of the wedge-shaped area 
has disappeared and after two weeks only 
a small portion remains. After one month, 
the area treated by diatherrhy appears as 
a small grayish-white avascular spot the ' 
size of which is dependent upon the area 
actually treated with diathermy* 
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of the other animals. Slight decrease in 
the corneal sensitivity in the region 
adjacent to the treatment area should be 
expected, since the long ciliary nerve sup- 
plying that area runs close to the artery 
and in sections is found constantly in- 
volved with the arter}' in the eschar. A 
more sensitive method of testing might 
reveal decreased sensitivity in all cases. 
No attempt was made to evaluate the 
possible effects which might have been 
due to the destruction of motor fibers 
coursing in the long ciliary nerve, but it 
was felt that any such effect must be 
minimal. 

The changes seen with the ophthal- 
moscope in the treated area are due to an 
actual coagulation of choroidal and 
retinal elements followed later by necrosis 
with complete destruction of architecture 
and finally fibrosis. Anteriorl)'- a disinte- 
gration of the neuroepithelial elements 
associated with edema takes place, giving 
rise to the ophthalmoscopic picture noted. 
This change is apparently caused by the 
interruption of the blood flow through the 
anterior choroidal vessels. 

Wagenmann first tenotomized the ten- 
don of either the internal or external 
rectus muscle, depending ■ upon which 
artery was to be cut, placed an enuclea- 
tion spoon behind the globe, which was 
pulled forward and rotated until the 
ciliary vessels could be seen, and then cut 
the Jong ciliary vessel, which presented, 
with scissors. Hypotony developed and 
was thought to be lowest shortly after 
operation.- There was no change in corneal 
sensitivity. The fundus changes noted re- 
sembled those seen following angio- 
diathenny in the region anterior to the 
treatment zone. In his cases, however, at 
least one half of the retina was involved, 
the region being confined to that side on 
which the artery had been severed. 

The explanation for the more extensive, 
retinal involvement in Wagenmann’s ani- 


mals^ must be attributed to the different 
techniques employed. It is not unlikely 
that at the time the long posterior artery 
was cut some of the short ciliary vessels 
might also have been injured. Since iii 
the rabbit these arteries supply the 
posterior part of the choroid the over- 
lying retina would be affected in that 
region as well as anteriorly. 

Co.\GULA'rtON 01" Hoi’ll LONG POSTERIOR 

GiLIaRV ARTEklES 

Both long posterior ciliary arteries in 
each eye of six rabbits were coagulated 
by the same technique employed before 
and the same studies were carried out. 

Results. In all cases an immediate ten- 
sion drop similar to that shown in figure 
2 was noted. Five eyes, in which the 
cornea remained grossly clear the day 
following operation, followed a course . 
comparable to those in which only Oiie 
vessel was coagulated. In two e 3 ’^eS, where^' , 
in the corneas showed slight gross cloud- 
ing 24 hours pbstoperativel)q the tensioil 
curve followed that of rabbit no, 20§ of 
figure 3. In the remaining five eyes, the 
corneas of which showed gross clouding 
24 hours after operation, tlie tension was 
too low to register and remained so, the 
eyes becoming phthisical after a tinie. 

in the five eyes wherein the. corneas 
were grossly clear, slight corneal edema 
was present for two days postoperatively. , 
A slight Tyndall effect was also present 
for one Aveek and rapidly moving cells 
were noted for a period of four or five 
days. No synechiae formed, and iris in- 
jection was limited to slight fullness of 
the peripheral ring A^essel. 

Considerably rriore corneal edema, 
which persisted for five or six days, was 
noted in the two ey^es showing slight 
gross clouding. These eyes also shovyed 
a moderate Tyndall effect and slight but 
definite deep stromal clouding in the nasal 
and temporal sectors. Numerous rapidly 
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moving cells were present. The stromal 
• clouding disappeared after 4 to 6 days 
and the Tyndall effect after 10 to 12 days. 

Tweiity^fgur heufs ' after operation 
there was marked corneal ederria atld 
dense 'opacification of the entire thickness 
ok the stroma in the nasal and temporal 
sectors of the five eyes in which pro-, 
iiounced corneal clouding had been iiotedi 
This corneal clouding spread centrally 
from the nasal and temporal sectors where 
■ it hegaii about 10 hours after operation. 
With a fine slit the cornea appeared to 
be twice as thick as normal, the thicken- 
ing being most pronounced peripherally. 
The Tyndall effect was marked, and in 
the. albino animals, numerous slow-mov- 
ing cells were present, while the pig- 
tnented animals showed in addition large 
pigtiieiit fleeks on the endothelial surface 
&§ Well as fine pigment granules dispersed 
throughout the' aqueous. Occasional pos- 
terior synechiae were present. After 48 
hdurs no detail Could be made out because 
the epacifidatlon of the cornea had pro- 
gressed until it had become uniformly 
opaque. Thickening had increased Until 
now the cornea was at least three times its 
normal thickness. These changes resembled 
those seen in parenchymtous keratitis of 
nian and resembled this condition even 
more strikingly when, on the fifth to sixth 
da)’-, numerous fine brushlike vessels be- 
gan to Invade the stroma from the limbus. 
These vessels progressed until after two 
or three weeks only a small central area, 
about 5 mm. in diameter, remained vessel 
free. At this stage the cornea assumed 
a striking beef-red color, the center alone 
remaining milky white. After this peak 
vascularization had occurred, the vessels 
began to regress and the clouding to 
disappear. After two months the vessels 
had disappear^ to gross inspection and 
the cornea had cleared considerably. The 
globe during this time became markedly 
shrunken and through the yellowish 


tinted, moderately deaf Cornea, the art-- 
terior chamber was seen to be absent, the 
iris atrophic, and the lens catafactous. 
The conteal changes are shown in the 
series of pictures contained in figure 4. 

In these animals an attempt was also 
made to stud)"- the corneal sensitivit)^ In 
two cases presenting dear corneas, sen- 
sitivity was perhaps slightly impaired in 
the nasal and temporal sectors, and lit one 
instance perhaps In the nasal region. Sen- 
sitivity was definitely reduced throughout 
the entire cornea in all of the Corneas 
which became opaque. The length of tiitie 
this diminution in sendtivity persisted is 
not known, but in one instance after a 
year, when the globe had become com- 
pletely phthisical, corneal sensitivit)’ ap- 
peared to be normal. 

The fundus changes obsen^ed followed 
a course similar to those noted when only 
one vessel was coagulated. Corneal cloud- 
ing precluded fundus examination in some 
of the cases, but even in these instances, 
as long as an' examination could be made, 
'the process was found to be e.ssentially the 
same. 

Discussion. In those instances whefghi 
the cornea remained grossly clear and 
the tension curve followed the pattern 
seen after coagulation of a single arter)’-, 
the changes brought about by operation 
must still be minimal. The fact fhat a 
Tyndall effect, along with cells iti the 
aqueous, was present indicates that tissue 
damage was somewhat more pronounced 
in those eyes than in those wherein only 
the one vessel was coagulated. M'hy these 
eyes should remain relatively unhurt by 
a procedure which in other eyes results 
in extreme tissue destruction and phthisis, 
is best explained in one of two ways 
either they possess a singularly extensive 
collateral blood supply to the greater 
arterial circle, or, and this is more prob- 
able, only a partial or temporaiy- obliteni- 
tion of 'one of the long posterior ciliary 




Fig; 4 (Guerry). Corneal changes after coagulation of both arteries, a, the eye before opera- 
tion; b, 24 hours postoperative; c, 4 days postoperative; d, 9 days postoperative, beginning vas- 
cularization; e, 18 days postoperative, peak of vascularization; f, 1 year postoperative, phthisis; 


vessels was effected by the diathermy. In 
those eyes wherein slight gross clouding 
of the corneas occurred it seems logical 
to presume that still more tissue damage 
resulted from the operation but not 
enough to give rise to actual destruction ; 
hence the increase in Tyndall effect, num- 
ber of cells in the aqueous, and the more 


marked hypotony. When marked opacifi- 
cation of the corneas occurred the tension 
was reduced to extremely low levels be- 
cause of complete or relatively complete 
destruction of the ciliary processes, the 
dissolution of which gave rise, to the 
tremendous amount of pigment seen free 
in the aqueous and deposited over the 
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surface of the endothelium. In these eyes 
the corneal thickening came about proba- 
bly as a result of corneal imbibition of 
aqueous following severe damage done 
the endothelium by the quantitative and 
qualitative alteration of the aqueous. The 
diminution of corneal sensitivity in the 
eyes wherein marked opacification oc- 
curred may be attributed to the great cor- 
neal swelling that must result in undue 
pressure on the nerves. 

Complete opacification of the corneas 
and phthisis bulbi resulted in most of the 
cases in which Wagenmann cut both long 
posterior ciliary arteries and many of the 
short ciliary vessels. The technique he 
employed was similar to that used when 
only a single artery was severed. He also 
described the vascularization of the cor- 
nea, which he likened to interstitial kerati- 
tis. In seyeral of his cases corneal ulcers 
developed, panophthalmitis, and finally 
complete destruction of the globe. The 
fundus changes that he observed before 
corneal clouding , obscured the picture, 
were much more pronounced than those 
seen after coagulation of both vessels. 
Shortly following operation, he found the 
retina had become whitened, the process 
.beginning anteriorly and progressing 
rapidly until the entire retina had become 
involved. Some hours later, the retina be- 
came folded, giving rise to a condition 
which he described as resembling “brain 
gyri.” The process could not be followed 
be3mnd this stage because of the marked 
corneal clouding. 

In Wagenmann’s animals these changes 
which far surpass any seen following 
coagulation of both long ciliary vessels, 
can only bej attributed to the cutting, not 
only of those vessels, but also of a great 
portion of tlie short ciliary vessels, the 
latter of which supply all of the choroid 
posterior to the equator. The blood supply 
of the entire uveal tract was thus reduced 


to an insignificant trickle which was in- 
sufficient to prevent phthisis. 

Microscopic pathology 

In order to study the pathologic 
changes microscopically, the following 
procedures were carried out: 

(A) A single long posterior ciliar}^ 
artery was coagulated in each eye of 
eight rabbits by the same technique. At 
intervals of 24 hours, 72 hours, 2 weeks, 
and 234 months, two animals were killed 
by a blow on the head, the eyes enucleated, 
fixed in Zenker’s solution, and embedded 
in celloidin. Two eyes were then sectioned 
serially in the horizontal meridian and the 
other two in the coronal meridian through 
the treated areas. 

(B) Bilateral coagulation of both long 
posterior ciliary arteries in eight rabbits 
was also carried out and the same method 
followed as with the preceding eight ani- 
mals, The sections were stained by van ’ 
Gieson's or modified Mallory technique. 

Results. Twenty-four hours after co- 
agulation of a single artery, the changes 
found microscopically were minimal. 
Slight dropsical swelling of the endo- 
thelium was present and there was a faint 
trace of fibrinous material in the anterior 
chamber. The iris on the side which had 
been operated on showed slight conges- 
tion, particularly of the greater arterial 
circle. The ciliary processes of the treated 
side were moderately congested and 
tlie ciliary endothelium appeared slightly ’ 
indistinct, the changes resembling those 
seen in early cloudy swelling. In the 
treated area the retina and choroid were 
destroyed, and for a considerable distance 
anterior and posterior to tliis area the 
choroidal vessels were markedly con- 
gested, A few polymorphonuclear leuko- 
cytes were found in the retina and cho- 
roid adjacent to the treated area. The 
retina anterior to the treatment area - 
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showed disintegration of the neuroepi- 
thelial layer, and some disturbance of 
the pigment layer, as shown by poor 
staining of the nuclei. After four days 
the dropsical swelling of the endothelium 
had disappeared. A small amount of 
fibrinous material could be seen in the 
anterior chamber and scattered over the 
endothelium. The iris was slightly more 
congested on the treated side whereas 
the ciliary processes were much more con- 
gested and the ciliary epithelium much 
more indistinct than at the 24-hour stage. 
In the treatment area the retina and 
choroid were destroyed and the sclera 
showed necrotic changes. The choroidal 
vessels were moderately dilated anterior 
and posterior to the treatment area, while 
anteriorly the retina revealed the same 
disintegration of the layer of rods and 
cones. The limbal vessels on the treated 
side were slightly congested as compared 
with those of the untreated side. Between 
the ciliar)’^ processes in one globe a small 
amount of fibrinous material. was present. 
After two weeks there was only a faint 
trace of fibrinous material in the anterior 
chamber, and the endothelium was intact. 
- The ciliary processes on the treated side 
showed slight congestion whereas the 
changes noted in the retina anterior to 
the treatment areas were less pronounced. 
Two-and-one-half months after opera- 
■ tion the anterior, chamber still contained 
a small amount of fibrin. There was slight 
depigmentation of the pigment epithelium 
of the iris and ciliary processes on the 
treated side, and the retina was found to 
show- the same changes as at earlier inter- 
vals in the area anterior to the treatment 
zone. 

In the series of animals wherein both 
arteries were coagulated, eight eyes were' 
found to show marked opacification of 
the . cornea, one eye moderate clouding, 

. and seven eyes .no clouding 24 hours 
after, operation. The pathologic changes 


obseryed were found to var}’' in intensity, 
the most marked changes being seen in 
those eyes having the intense comeal 
opacification, and minimal changes being 
noted in the et'e’s devoid of gross corneal 
changes. 

After 24 hours in an eye which had 
shown gross corneal opacification, the 
corneal epithelium was found to show 
an irregularity in thickness, the periph- 
eral portions being reduced to a thin layer 
only two cells thick. Slight dropsical 
swelling was present in the endothelial 
cells, the nuclei of which stained poorly. 
The anterior chamber was shallow and 
almost filled with fibrinous material, cellu- 
lar debris, and pigment clumps. The 
posterior surface of the iris had been 
completely denuded of its pigment epi- 
thelium, which lay roundabout in scat- 
tered clusters or as free granules. The 
ciliary processes were necrotic and naked, 
the epithelium and pigment layer having 
undergone complete dissolution. On one 
side between' the ora, serrata and tlie 
treatment area, tlie retinal architecture 
had been completely destroyed whereas 
on the opposite side, the neuroepithelial - 
layer alone had become necrotic. The 
choroidal vessels were dilated both behind 
and in front of the treatment area. The 
changes noted in the treated area were 
similar to those where only one artery 
had been coagulated and consisted of 
complete destruction of the retina and' 
choroid. The sclera in that region was 
also necrotic. Posterior to the treated , 
areas the retina was not impaired. 

In another eye which had shown mod- 
erate corneal opacification, the changes, 
were less marked. Complete destruction 
of the ciliary processes was limited to 
one side and on that same side the retina 
between the ora, serrata and treatment 
area was necrotic. Some destruction of 
the ciliary and pigment epithelium of 
the ciliary processes was seen on- the 
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opposite side, but, this was not pro- 
nounced. The retina on that side was 
intact. A moderate amount of fibrinous 
material was present in the anterior cham- 
ber, and the corneal endothelium showed 
slight dropsical swelling and indistinct 
nuclear staining. 

Seventy-two hours -after operation 
changes siniilar to those noted in the 24- 
hour Stage were present but more . ad- 
vanced. The corneal endothelium was 
completely absent in places, and in other 
regions reduced to a reddish-staining 
granular layer (Mallory stain). A few 
- remaining cells showed dropsical swell- 
ing. The cornea had become twice as 
thick as normal and the lamellae had 
become pale and swollen. The anterior 
chamber was shallow and filled with 
fibrin, while the iris had lost its pigment 
epithelium entirely. Only ghostlike traces 
of the ciliaty processes remained. Pig- 
ment clumps were scattered through the 
aqueous and the region once occupied 
by the ciliary processes. Between the ora 
and treatment area the retina had under- 
gone' complete dissolution, but posteriorly 
it appeared normal. 

An eye, the cornea of which remained 
grossly clear, -after 72 hours showed 
changes corhparable to those occurring 
after coagulation of only one arter}\ In 
this instance, pathologic changes were 
limited to slight dropsical changes of the 
corneal eiidothelium, the presence of a 
' trace of fibrin in the anterior chamber, 
slight dispersion of the pigment of ciliary 
processes, and destruction of the neuro- 
epithelial layer of the retina on one side 
be-t\veen the ora and treatment area. 

After two weeks the cornea was still 
twice as thick as normal and by now 
vessels could be seen throughout the 
anterior half of the stroma. The endo- 
•thelium had disappeared completely and 
pignient flecks could be seen deposited 
directly on the naked Descemet’s mem- 


brane. The anterior chamber was filled 
with fibrin. The iris and ciliary processes 
had been reduced to pigmented fibrotic 
stumps (fig. 5). The lens was completely 
cataractous, and scattered throughout 
were Morgagnian droplets. The vitreous 



Fig. 5 (Guerry). Section showing a portion 
of cornea, iris, ciliary processes, and lens two 
weeks after coagulation of both arteries. The 
cornea is markedly thickened, the anterior cham- 
ber contains much fibrin, the iris and ciliary 
processes are reduced to fibrotic masses with 
pigment scattered about, and the lens is cat- 
aractous. 

cavity was filled with fine, pink-stained, 
wavy material (Mallory’s stain) resem- 
bling skeins of fine silk. The retina was 
completely destroyed anteriorly, but in 
the posterior part, although the neuroepi- 
thelium had undergone necrosis, the re- 
maining retina retained its architectural 
characteristics fairly well. The pigment 
epithelium of the retina was destroyed 
anteriorly. 

In one eye at this stage the changes 
paralleled those noted in the other eyes, 
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the corneas of which had remained gross- 
ly clear. 

Two-and-one-half montlis following 
operation tlie globe had become shrunken 
to about two thirds normal size. The cor- 
neal endothelium was markedly vacuo- 
lated and covered by a homogeneous red- 
staining layer (Mallory’s stain). The cells 
contained pigment which might have been 
phagocytosed. The cornea had regained 
its normal thickness, and the vessels had 
become much reduced in size. The an- 
terior chamber was almost completely 
obliterated by anterior synechiae and 
what little space remained was filled witli 
fibrin. Posterior synechiae were present 
also, and the pupillary area was com- 
pletely occluded. Iris and ciliary processes 
were reduced to pigmented fibrotic 
masses, and the anterior surface of the 
iris was covered with Descemet-like ma- 
terial. The vitreous cavity was filled with 
material similar to that noted at the two- 
weeks stage. The anterior portion of the 
retina was destroyed, but tlie posterior 
part showed only neuroepithelial damage. 

Discussion. The pathologic changes oc- 
curring after the coagulation of a single 
long posterior ciliary artery are minimal. 
For the most part they are transitory and 
the eye as a whole suffers but little. The 
damage done the retina, both in the 
treated area and between that area and 
the ora serrata, and the destruction of the 
choroid in the region where diathermy 
was carried out, are the only lesions which 
fail to undergo a completely reversible 
reaction, and these persist as definite le- 
sions. 

Wagenmann found pathologic changes 
similar to those described above. He 
found that the endothelium of the cor- 
nea showed slight granular degeneration 
and poorly staining nuclei. The anterior 
chamber contained fibrin in moderate 
quantities and the iris on the affected side 
was congested. Pie also described changes 


occurring in tlie neuroepithelial layer of 
the retina on tlie affected -side as “loos- 
ening of tlie rods and cones.” In some 
cases he found the vitreous to contain 
a small amount of fibrin. His studies fol- 
lowing injection of gelatin into the ca- 
rotid artery revealed that the iris and cili- 
ary body on the side on which the artery 
had been cut were free from the injection 
mass whereas those structures were com- 
pletely filled on the side that had not been 
operated on. 

Following coagulation of both long 
ciliary vessels the changes noted in the 
different eyes var}'^ tremendously. In half 
of the eyes complete destruction of the 
ciliary processes, necrosis of tlie Iris, de- 
struction of much of the retina, marked 
thickening of the cornea with vasculariza- 
tion, and-finally shrinkage of the globe 
result. In an occasional case damage lit- 
tle more extensive than that noted when 
only one vessel was coagulated, occurred. 
In a little less than half of the eyes, die 
changes, though still marked, were not 
so extensive nor of such severity .as to 
lead to phthisis. In tliese eyes only some 
of the ciliary processes became necrotic 
and only a small portion of retina was de- 
stroyed, these changes for the most part 
being limited to the structures of one 
side. In these cases collateral blood sup-, 
ply must be adequate or else one of 
the vessels must have been incompletely 
coagulated. Careful study of the treat- 
ment areas failed to reveal any patent 
lumen, but it must be understood that 
it is most difficult to determine what con- 
stitutes functional obliteration of a ves- 
sel seen in section. 

The changes Wagenmann found after 
cutting both long posterior ciliary vessels, 
along with a large number of tlie short 
ciliary arteries, were similar to tliose 
seen following coagulation of both long 
ciliary arteries, although more pro- 
nounced. Extreme corneal thickening 
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with vascularization, destruction' of the Method. A single eye in each of three rabbits 


iris and ciliary processes, massive fibrin- 
ous exudation into both the aqueous and 
vitreous cavities, and complete destruc- 
tion of the retina were usually found. 
In some instances where- these changes 
were not so marked and where the globe 
did. not become completely phthisical, he 
found the anterior ciliary vessels in- 




creased in size and apparently newly 
formed vessels arising from the con- 
junctival vessels at the limbus. In his 
opinion these collaterals prevented com- 
plete phthisis even though marked tis- 
sue destruction did take place. Following 
injection of gelatin into the carotid, the 
^ns and ciliary processes were found to 
contain none of the injection mass. 

Angiodiathermy and Cyclodiathermy 

To determine the effect of combined 
^ugiodiathermy and cyclodiathermy the 
following procedure was carried out 


was treated by cyclodiathermy and immediately 
thereafter a single long posterior ciliary artery 
was coagulated. The three fellow eyes ivere 
treated only by cyclodiathermy and served as 
controls. Bipolar diathermy current was em- 
ployed in this experiment. After shaving the 
animal a neutral electrode w'as applied. The 
tension was then taken and the conjunctiva in- 
cised 5 mm. from the limbus, the incision ex- 
tending around the upper half of the globe. The 
conjunctiva was dissected down to the limbus 



Fig. 6 (Guerry). Tension curves following 
cyclodiathermy and cyclodiathermy combined 
with angiodiathermy in rabbits. The broken line 
represents eyes in which only cyclodiathermy 
was carried out, the solid line those in which 
the combined operation was carried out. 


and the sclera cleaned over this area. Non- 
perforating cyclodiathermy was carried out, 
the Walker diathermy unit being set at 35. A 
flat Weve electrode measuring 2 mm. in diam- 
eter was used, four applications of six sec- 
onds’ duration being made, two to either side 
of the superior rectus muscle. The treated areas 
appeared dull gray folIo\Ymg the diathermy. 
Immediately after cyclodiathermy a long pos- 
terior ciliary artery was identified and coagu- 
lated, the Larkin modification of the Lacarrere 
electrode being employed. The conjunctiva was 
then replaced and the tension taken at intervals. 
In the control eyes cyclodiathermy was carried 
out, as with the fellow eye, but the long pos- 
terior ciliary arteries were allowed to remain 
intact 

Results. In'one animal (no. 450) the 
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tension of both eyes rose rapidly to strik- 
ingly high levels and then fell over a 
period of two hours to normal, the fall 
then continuing for another hour until 
one half the preoperative level was at- 
tained. Similar abrupt tension rises were 
noted in the eyes of animals no. 447 and 
no. 448, but in these animals the tension 
of the eyes in which the combined oper- 
ation had been carried out fell much 
more rapidly to a hypotonic level. The 
tension curves for these animals are 
shown graphically in figure 6. In all cases 
the tension remained low for about two 
weeks and then began to rise slowly un- 
til the preoperative level was reached on- 
the seventeenth day to the twenty-first 
day. 

Discussion. Weekers and Weekers® 
have noted the postoperative rise and 
fall in nonperforating cyclodiathermy 
carried out in normal rabbit eyes. The 
sudden rise is explained by them as being 
due to an immediate -rapid dilatation of 
the uveal vessels. The fall, they contend, 
is due to an increase in’ absorption of the 
aqueous which has' undergone consider- 
able change in character. The explanation 
for the tension rise appears quite logical, 
but the explanation for the fall is highly 
unlikely. The more plausible explanation 
would seem rather to be a decrease in 
aqueous output due to the severe damage 
suffered by the ciliary processes. 

In one animal (no. 450) the control 
and treated eyes followed a similar ten- 
sion pattern but in two animals (no. 447 
and no. 448) the tension fell much more 
rapidly in the eyes in which the combined 
operation had been carried out. This may 
mean that either the initial uveal dilata- 
tion was somewhat modified or else aque- 
ous production was slowed down more 
rapidly than would be the case follow- 
ing cyclodiathermy alone. If angiodia- 
' thermy had been carried out prior . to 


cyclodiathermy this, effect might have 
been more striking. 

The fact that tension curves of con- 
trol and treated eyes followed a re- 
markedly similar pattern after the first 
few hours indicates that any effect angio- 
diathermy might have, on the course of 
cyclodiathermy in these animals is transi- 
tory and limited to'” the' first few hours. ' 
The return of tension to normal after 
three weeks would seem to indicate that 
either the ciliary processes are not de- 
stroj'^ed in the treated region or else the 
remaining processes compensate by pro- 
ducing more aqueous. 

Angiodiathermy in man 

After carrjdng out the experiments 
previously described on rabbits, the ef- 
fect of angiodiathermy of a long posterior 
ciliar}'’ vessel was studied in man. In 
two cases of absolute glaucoma an at- 
tempt was made to carr)'^ out coagulation 
of the temporal long posterior ciliar)'^ 
artery after first detaching the external 
rectus muscle. No attempt was made to 
locate the artery, but diathermy punctures 
were blindly staggered in the region of 
the equator over the supposed course of 
the vessel. In both cases the tension was 
not affected in the least. I then found,, 
after observing several eyes at the time 
of enucleation, that the temporal vessel 
is usually obscured by the attachrnent of 
the inferior oblique muscle, whereas the 
nasal vessel is more prominent and can 
easily be identified, once the internal rec- 
tus muscle has been detached. 

In view of these findings a new 
procedure was followed. Two-percent pro- 
caine hydrochloride was injected retro- 
bulbarly and in the region of the in- 
ternal rectus muscle. The conjunctival 
sac was flushed with 25-percent argyrol, 

1 :1,000 adrenalin solution, and 4-percent 
cocaine. The speculum was inserted, and 



ANGIODIATHERAIY IN TREATMENT OF GLAUCOMA 


1389 


the conjunctiva incised over the region of 
the internal rectus muscle. This muscle 
was then rhobilized on a strabismus hook, 
a double-armed silk suture passed through 
its tendon, and the tendon cut free from 
the globe. A traction suture was passed 
through the tendon stump and the ^globe 
widely abducted. An Arruga detachment 
speculum was inserted^ the sclera cleaned 
thoroughly, and the artery identified. Co- 
agulation was carried out posterior to 
the equator with the Larkin modification 
of the Lacarrere electrode. The electrode 
tip was set at 1 mm., and the coagulation 
earned out by making perforations over 
the visible course of the vessel. The 
setting on the Walker diathermy machine 
was 45. Identification of the long poste- 
rior ciliary artery proved to be the most 
difficult part of the procedure. If the eye 
was well abducted, however, and care 
taken to clean the sclera thoroughly so 
that it became glistening white, identifica- 
tion was easily accomplished. In an oc- 
casional case, at the time of enucleation, 
the actual entrance of the vessel into the 
sclera was obsen^ed. The technique em- 
ployed is shown in an artist's drawing, 
figure 7. 

Case reports 

Case i. P, X., an Ttalian man, aged 75 years, 
^dmitted to the Eye Institute, November 
, 1943, with the complaint of severe pain in 
le right eye of two weeks' duration. One year 
etore, the patient had noticed that the vision 
the right eye had become poor, and occa- 
sional episodes of pain and redness had oc- 
curred.^ He consulted his family pln^sician, and 
urops” were prescribed which “made the eye 
^orse. Light perception had not been present 
or at least six months. The patient ^vas seen 
in the Vanderbilt Clinic, the diagnosis of abso- 
u c glaucoma in the right eye made, and enu- 
cleation advised. 

^ At the time of admission the patient's vision 
^5^.1 ^Sht eye no light perception, and left eye 
//O, unimproved with lenses. The tension was : 
^isht eye 65 mm. Hg, and left eye, 19 mm. 

he^ left eye was normal except for incipient 
cortical lens changes. The bulbar and palpebral 


conjunctiva of the right eye showed moderate 
injection. The cornea was very edematous and 
precluded detailed observation of other struc- 
tures, but the pupil could be faintly seen fixed 
in mid-dilatation. There was no defect noted 
following transillumination. Following angiodi- 
athermy, the cornea cleared. The iris was then 
found to be atrophic, bound down with pos- 
terior S}mechiae, and covered with newly formed 



vessels. A few old keratitic precipitates were 
seen on the endothelial surface. The anterior 
chamber was very shallow but no cells nor 
flare was present The lens wzs cataractous, 
and no fundus reflex could be obtained. Al- 
though the patient was admitted for enuclea- 
tion of the right eye, angiodiatliermy was car- 
ried out to study the effect on the intraocular 
pressure. 

At operation on December 1, 1943, no diffi- 
culty was encountered in finding the nasal long 
posterior ciliary artery. It was coagulated 
through the sclera well behind the equator. Fig- 
ure 8 illustrates the tension curve following 
operation. From this it is evident that the ten- 
sion reached a low of 31 mm. Hg on the third 
day only to be followed by a moderate rise 
for several days and then another drop to the 
31-mm. level. The cornea cleared on the sec- 
ond postoperative day and remained clear until 
the eighteenth day, when ft was again found to 
be edematous. The eye was comfortable 
throughout the entire postoperative course even 
though the tension reached preoperative levels. 
Comeal sensitivity was markedly impaired be- 
fore the operation and no change was noticed 
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postoperatively. The patient, was discharged on 
the nineteenth day, and though the tension, re- 
mained high and the cornea cloudy, he was 
comfortable until February 1, 1943, when pain 
became troublesome. The eye was enucleated 
February 2, 1944, and pathologic studies are 
to be carried out. 

Case 2. C. B,, a colored man, aged 68 years, 
was admitted to the Eye Institute on December 


Case No. 1 



Fig. 8 (Guerry). Tension curve following an- 
giodiathermy of nasal long posterior ciliary 
artery. 

27, 1943, with the diagnosis of absolute glaucoma 
of the right eye. 

In February, 1942, an intracapsular extrac- 
tion, left eye, was carried out following which 
'the patient obtained 20/30 vision with correc- 
tion. An extracapsular extraction was per- 
formed on the right eye in July, 1942. After 
operation the eye became irritable, and a dense 
secondary membrane developed. Glaucoma then 
set in, and in spite of treatment all light per- 
ception was lost. The tension remained high 
but for the most part the patient was comfort- 
able. Angiodiathermy of a long posterior cili- 
ary vessel was suggested as a possible means 
of lowering the intraocular pressure. 

At the time of admission the patient was 
found to have vision of 20/30 in the left eye 
with correction, and no light perception in the 
right eye. Except for aphakia with complete 
iridectomy, the left eye was normal. The ten- 
sion in the right eye was 100 mm. Hg and the 
pmea was extremely edematous. Through the 
comeal haze, the pupillary area was seen to be‘ 
occluded by a dense whitish membrane, and the 


anterior chamber was completely absent below 
and shallow above. No fundus reflex could be 
seen. Transillumination revealed no defect On 
December 28, 1943, angiodiathermy of the nasal 
vessel was carried out, the vessel being coagu- 
lated well behind the equator. The tension the 
next day had fallen from 100 mm. Hg to 
17 mm., and the cornea had cleared com- 
pletely. The upper and lower lids showed some 
edema, which was found to be due to sensi- 
tivity to siilfathiazole ointment employed at the 
time of operation. The postoperative tension 
curve is shown in figure 9. From this curve 
it is evident that tlie tension jremained low for 
nine days and then gradually rose over a period 
of 10 days to the preoperative level; Through- 
out this time, and until January 28, 1944, the 
patient was comfortable. Pain then developed 
and the eye was enucleated on February I, 
1944. Pathologic studies are to be carried put. 
During the time the .tension remained low 
the cornea became clear and remained so until 
the tension began to climb. The reaction fol- 



Fig. 9 (Guerry). Tension curve following 
angiodiathermy of nasal long posterior ciliary 
artery. 
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lowing the use of sulfathiazole ointment dis- 
appeared after four days. 

Case 3. L. R., a 48-year-oId Jewish man, was 
admitted to the Eye Institute September 3, 
1943, for treatment of bilateral, secondary 
glaucoma. His vision had been poor in the left 
eye for IS years following a blow in that eye 
from a bowstring. Vision in the right eye had 
become impaired during the past two or three 
years during which time he was found to be 
suffering from moderately severe diabetes. His 
diabetes was controlled by 40 units of prota- 
mine zinc insulinate daily. 

When first seen in the Vanderbilt Clinic on 
March 2 , 1943, he was found to have vision of 
20/70 in the right eye and 4/200 in the left 
eye, advanced diabetic retinopathy in both eyes, 
and subcapsular axial lens changes in the right 
eye. Although a guarded prognosis was given 
the patient asked that the lens of the right eye 
be extracted. An extracapsular extraction was 
performed on May 7, 1943, some two months 
after an uneventful preliminary iridectomy. The 
patient’s postoperative course was smooth, but 
with correction, vision of only 20/200 was ob- 
tained in the right eye. In early July secondary 
glaucoma set in. This failed to respond to either 
miotics or niydriatics, and on July 16th cyclo- 
dialysis was carried out over the upper tem- 
poral quandrant. The postoperative course was 
uneventful, but the tension remained high. In 
August the tension was found to be elevated 
in both eyes, and in spite of intensive treatment 
with miotics remained uncontrolled. Acute 
glaucoma then developed in the left eye on Sep- 
tember 3d, necessitating admission for treat- 
ment. 

^ At the time of this admission the patient’s 
vision \vas light perception in the right eye 
and 7/200 in the left eye. The tension \vas 
48 mm. Hg in the right eye and 65 mm. in 
the left eye. Examination of the right eye re- 
vealed moderate comeal edema, an operative 
at the 12 -o’clock position, rubeosis 
iridis, and a good fundus reflex but no detail. 
'The cornea of "the left was found to be 
Very edematous, the pupil irregular and fixed 
In mid-dilation. Fundus detail was somewhat 
obscured but marked diabetic changes — such as, 
innumerable deep and superficial hemorrhages, 
edema of the retina, papilledema, areas of hard 
^nd soft exudate, and marked phlebosclerosis, 
7 -^ould be seen. Intense miotic therapy was 
mstituted without improvement, and on Sep- 
tember lOtb, perforating cyclodiathermy (Vogt 
t>'pe) was carried out over the lower one 
Ihird of the left globe, some 20 perforations 
being made. Following this the tension rose 
considerably and the patient complained of 
severe pain, controlled by frequent hypodermic 
injections of morphine sulfate. Since the le- 
sion remained elevated in both eyes, cyclodia- 


thermy was advised. Nonperforating cyclodi- 
athermy of both eyes was carried out on Oc- 
tober 1 , 1943. The nasal long posterior ciliary 
artery of the right eye was coagulated at the 
same time. 

Applications (nonperforating) with the Weve 
electrode were made over the ciliary body of 
the right eye, from the 1 :30- to the 5 -o’clock 
position. After the internus had been detached, 
the long posterior ciliary artery was identified 
and thoroughly coagulated just anterior to its 



Days Postoperative 

Fig. 10 (Guerry). Tension curves following 
angiodiathermy and combined angiodiathermy 
and cyclodiathermy. The broken line represents 
the eye in which cyclodiathermy alone was car- 
ried out, the solid line, the eye in which the 
combined operation was employed. 

entrance into the sclera. The strength of the 
current used for cyclodiathermy was that ad- 
vocated by Albaugh and Dunphy;” that is, set- 
ting the Walker diatherm 3 ^ machine at 35, with 
each application eight seconds in duration. Ap- 
plications were then carried out from the 11 - 
to the 2 -o’clock position on the left eye. The 
resulting tension curves are shown in figure 10 , 

Discussion. In the two human cases 
of absolute glaucoma in which the nasal 
long posterior ciliary vessel was coagu- 
lated, a significant drop in tension oc- 
curred. The drop in case 1 reached its 
lowest level on the third postoperative day 
only to rise somewhat for two da3^s. 
This \ras then followed b}^a fall on the 
fifth postoperative day, the tension then 
remaining low until the fourteenth post- 
operative da}^ when it began to rise. 
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The preoperative level was reached on 
the nineteenth day after operation. The 
tension curve is not unlike that seen in 
the experimental animal following the 
same operation. The marked drop in ten- 
sion in case 2 over a period of 24 hours 
to about one-fifth the preoperative level 
is striking. The gradual rise thereafter 
to preoperative level also parallels that 
seen in the experimental animals. No 
reason can be given for the more pro- 
nounced tension fall seen in case 2. In 
neither of these cases could the fundus 
be seen. Therefore, no fundus changes 
could be observed. Corneal sensitivity 
was markedly impaired before operation 
in both cases and no change was noted 
postoperatively. 

Many cases following nonperforating 
cyclodiatherm)'^, and particularly those of 
hemorrhagic glaucoma, develop an in- 
creased tension with intense pain post- 
operatively, and the tension falls to a 
low level only over a period of weeks. 
It was felt that in these cases, and per- 
haps in all cases of cyclodiathermy, this 
tendency to an initial tension rise might 
be controlled by angiodiathermy carried 
out at the same time. 

In case 3, bilateral hemorrhagic glau- 
coma' was present in a diabetic, and pene- 
trating cyclodiathermy had been carried 
out over the lower one third of the left 
globe three weeks before. This had given 
■ rise ;to an increase in tension with se- 
vere pain. Cyclodiathermy of nonperfor- 
ating type was then carried out in both 
eyes over an area of equal size. In the 
right eye the nasal long posterior ciliary 
artery was coagulated after cyclodia- 
thermy had been carried out over the 
nasal region. From the tension, curves 
it is evident that the. tension fall follow- 
ing the combined operation was much 
more rapid and marked than in the eye 
wherein cyclodiathermy alone was em- 


ployed. At the present time tension in 
the left eye has again become elevated, 
while that of the right eye is still too low 
to measure. The right eye has remained 
comfortable whereas the left is painful 
at times. Only light perception remains 
in either eye. Obscuration of the fundi 
by vitreous opacities prevented obsena- 
tion of the changes taking place. In this 
case also, corneal sensitivity was defi- 
nitel}’- impaired both before and after 
operation. 

It may be suggested that the tension 
fall noted in these cases is not due to 
actual coagulation of the long posterior 
ciliary artery but instead do the perfora- 
tion caused by the electrode at the time 
of operation. This argument can easily 
be disposed of by citing the two cases 
in which blind perforations caused abso- 
lutely no change in the tension. Further 
evidence to refute this is adduced by the 
fact that where posterior sclerotomy is 
perfonned with a resulting vitreous fis- 
tula, tension is rarely lowered for a .pe- 
riod of over four or five days. 

Conclusions 

From these studies it seems evident 
that a transitor}'' reduction of tension 
can be brought about in the human eye 
and in the rabbit eye by coagulation of 
a single long posterior ciliary artery. This 
is an innocuous procedure in tlie rabbit, 
and apparently in the human, although 
the human cases are too few in number 
to allow any definite conclusions to be 
drawn. 

Angiodiathenny of a single long pos- 
terior ciliary arter}^ should be of A’-alue 
in reducing the intraocular pressure in 
such cases wherein- other operatiA''e pro- 
cedures are contemplated and the pres- 
sure cannot be brought to a safe pre- 
operative level. In other words, it should 
be a safer procedure than posterior scle- 



1393 


ANGrODIATHERMY IN TREATMENT OF GLAUCOAIA 


rofomy, since the globe is decompressed 
more slowty and the .infection hazard 
is much less. 

When employed in conjunction with 
C3xlodiathermy, angiodiathermy should 
prevent the initial tension rise that often 
proves so distressing. 

These studies give added support to 
the teaching that the horizontal meridian 
should be, carefully avoided during dia- 
thermy operation for retinal detachment. 
In case a single- long posterior ciliary 
artery is inadvertently coagulated, hypot- 
ony results during' the very interval when 
a normal or slightly elevated tension is 
desirable. If. the experiments on rabbits 
can be applied to man, coagulation of 
both long posterior arteries might result 
in phthisis. 

• Summary 

1- The results of coagulating the long 
posterior ciliary arteries of rabbits, sing- 


1}^ and togetlier, are compared with those 
obtained by Wagenmann after cutting 
these vessels. 

2. Coagulation of a single long pos- 
terior ciliary artery was found to reduce 
the intraocular pressure in both the rab- 
bit and human for a period of about two 
weeks. The procedure is relatively harm- 
less. 

3. Coagulation of both long posterior 
ciliary arteries in the rabbit resulted in 
phthisis bulbi in 50 percent of the cases. 

4. The procedure is suggested as a 
rational substitute for posterior sclerot- 
omy, and as a method of preventing tlie 
initial tension rise seen so frequently aher 
cyclodiathermy. 

5. The technique of coagulating by 
diathermy the nasal long posterior cili- 
ary artery in tlie human is described. 

503 Professianal Building. 
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THE PRODUCTION OF LENS SENSITIVITY IN RABBITS 
BY BRUCELLA INFECTION^'' 

Earl L, Burky, M.D. 

Baltimore 5 


In an earlier reporP it was shown that 
rabbits could be sensitized to lens sub- 
stance by the potentiating effect of staphy- 
lococcal toxin. This sensitization was 
shown by cutaneous reactions to solutions 
of beef, pig, human, and rabbit lens ; also 
by marked anaphylactic intraocular reac- 
tions when lens substance was liberated 
by needling the lenses of these sensitized 
animals. In applying Uiese observations to 
an understanding of lens sensitization in 
humans the suggestion was made that a 
low-grade infection introduced into the 
lens at the time of extracapsular extrac- 
tion and the coincident absorption of bac- 
terial products and lens produced the sen- 
sitivity. This hypothesis was not subject 
to confirmation in the rabbit because of 
the varying intraocular reactions to 
staphylococci. 

More recently, in studying the ocular 
pathology produced by brucella,^ the idea 
suggested itself that this organism might 
be used to test the soundness of the afore- 
mentioned hypothesis. A strain of bru- 
cella, isolated from a mare with periodic 
ophthalmia, was used throughout these 
studies. The organism was first intro- 
duced into the anterior chamber of the 
eyes of rabbits. It produced varying 
amounts of intraocular inflammation, 
ranging from a destructive panophthal- 
mitis to mild chronic iritis that eventually 
cleared up with few or no sequelae. Later, 
inoculations were done by lightly scratch- 
ing the cornea with an infected 25-G. 
needle. At the end of 48 hours all eyes ap- 
peared normal. After that time and up to 
seven days later about 75 percent of the 


animals developed iritis of varying in- 
tensity and clinically resembling periodic 
ophthalmia in horses. It is interesting that 
this observation challenges the strongly 
held opinion that organisms cannot pass 
the relatively unbroken cornea without 
inducing destructive abscess formation. 
These results are cited briefly to orient 
the reader as to tlie pathologic possibilities 
of brucella. 

The following experiments were made 
to test the validity of this hypothesis. Six 
rabbits were injected in the right eye by 
the following method: A 25-G. needle 
attached to a syringe was first dipped into 
a 48-hour broth culture of brucella. This 
needle was then introduced into the an- 
terior chamber, and the aqueous, under its 
own pressure, was. allowed to flow into 
the syringe. The needle was tlaen inserted 
into the lens and the syringe emptied. 
This technique produced marked lens 
damage, rupturing the lens and expelling 
considerable lens substance. Within 24 
hours there was marked intraocular in- 
flammation in all eyes, which continued 
for about three weeks, when all the eyes 
were quiescent. Each week after the 
initial inoculation, the animals were tested 
for lens sensitivity by the cutaneous in- 
jection of bovine lens solution, 1 :100. 
There was no real evidence of cutaneous 
sensitivity. Occasionally a small nodule 
could be felt on the following day, but 
these were definitely doubtful reactions. 
All of the rabbits developed positive cu- 
taneous reactions to brucellin, a substance 
analogous to Deny’s bouillon filtrate. 
Three of the rabbits developed precipitin 
titers for lens extract as high as 1 :40. 

After four weeks the lenses of the left 
eyes were needled as has been described, 


*From the Wilmer Institute of Ophthal- 
mology, Johns Hopkins Hospital and Univer- 
sity. 
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except that -the needle was sterile. Four of 
the rabbits developed violent anaphylactic 
intraocular reactions within 24 hours. Sec- 
tions from eyes removed at various inter- 
vals showed histologic pictures similar to 
those seen in the eyes sensitized by the 
action of staphylococcal toxin. There was 
no suggestion of brucella infection in 
these eyes. Parenthetically, it is admitted 
that this infection does not produce a 
particularly characteristic histologic pic- 
ture. Six normal rabbits were needled in 
parallel with the aforementioned animals 
and showed only the usual traumatic 
cataracts. 

This experiment was repeated on 12 
rabbits with the same, essential technique 
and results, except that the needlings were 
done eight weeks after the original inocu- 
lations and the rabbits were observed at 
varying intervals up to one )’’ear. The 
same violent inflammatory reactions were 


observed within 24 hours after needling 
the normal left eye, and at the end of one 
year all of the left eyes showed evidence, 
of the previous trauma in well-defined 
cataracts, posterior synechiae, and scarred 
irises. 

At irregular intervals preceding and 
following the needlings of the left eye, 
blood cultures for brucella were made, 
with entirely negative results. This was 
done to answer the obvious criticism that 
organisms, circulating in the blood, local- 
ized in the damaged lens. 

If the results of the blood cultures rule 
out this chance, these experiments suggest 
that lens sensitization can be produced by 
infecting a damaged lens. They do not 
suggest that brucella is the offending or- 
ganism, although, from the recent findings 
of the role of this organism in human ocu- 
lar disease, they may occasionally play the 
sensitizing role. 
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OPHTHALMOSCOPIC CLASSIFICATION OF 
HYPERTENSIVE DISEASES* 
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Richard Bright,^ over 100 years ago, 
described hypertension associated with 
kidne)’^ disease, and his concept oL hyper- 
tension existed until 1896, when Clifford 
AlbutP’^ described hypertension as being 
due to some vasoconstricting mechanism 
which led to arteriolar sclerosis and was 
not primarily associated with kidney dis- 
ease. Janeway,^^ in 1913,- stated he be- 
lieved that the disease was one of the 
small blood vessels and that the kidne}^ 
disease was a secondary manifestation. 
This belief was generally accepted until 
1932, when Goldblatt,® began various 
experiments on dogs and monkeys and 
found that, by constricting the renal 
artery on one side, he could produce 
hypertension resembling that occurring in 
man. He showed that the causative factor 
was ischemia of the kidney, the degree 
of hypertension depending upon the de- 
gree of occlusion of the renal artery. He 
demonstrated further that malignant 
hypertension could be produced by con- 
striction of both renal arteries. Here 
.-again the degree of hypertension was de- 
pendent upon the degree of constriction, 
up to nearly total occlusion, for when 
total occlusion occurred, or when both 
kidneys were removed, no hypertension 
developed. 

Tigerstad and Bergmann,^® in, 1899, 
discovered that extracts from the kidney 
contained a protein that wpuld produce a 

* Read at the seventy-ninth annual meeting 
of the American Ophthalmological Society, at 
Hot Springs, Virginia, June, 1943. 


rise in arterial pressure. In 1939 Page^® 
purified, rennin and showed that alone it 
would not cause hypertension, but that 
there existed in the blood a rennin activa- 
tor which, when combined with- rennin, 
produced angiotonin. Angiotonin caused 
the vasoconstriction and was, therefore, 
responsible for the hypertension. The 
work of Page has demonstrated that there 
is formed in the blood an inhibitor sub- 
stance which may be a valuable thera- 
peutic aid in hypertension. 

Since 1932 much work has been done 
on the hypertensive states, and consider- 
ably more is known concerning patho- 
genesis. Nevertheless no definite conclu- 
sions can be drawn from this knowledge, 
for there are many factors that may pro- 
duce the same type of hypertensive 
disease. 

Fishberg’s conception is not conclusive, 
but seems to define the situation at pres- 
ent. “The concept of essential hyperten- 
sion includes those cases of chronic 
hypertension which neither clinically nor 
anatomically can be demonstrated to have 
evolved from an antecedent inflammatoiy' 
disease of the kidney or of urinar)' ob- 
struction” — so that we have' adopted the 
term “essential benign hypertension,” but 
no definite classification has been ac- 
, cepted. The classification by Weiss“ de- 
fines the various known groups, which he 
outlines as follows: 

I. Hypertension of . organic vascular 
origin with renal ischemia : 

1. Congenital malformations 
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a. Coarctation, of the aorta 

b. Hypoplastic renal artery 

c. Polycystic kidneys 

2. Inflammatory vascular diseases 

a. Glomenilonephritis 

b. Pyelonephritis 

.c. Periarteritis nodosa 

d. Arteritis — “rheumatic” 

e. Disseminated lupus erythema- 
tosus 

3. Degenerative vascular diseases 

a. Arteriosclerotic occlusive le- 
sions of the renal artery (“es- 
sential hypertension”) 

b. Renal arteriosclerosis (“es- 
sential hypertension”) 

II. Hypertension of organic vascular 
origin without renal ischemia*. Dif- 
fuse arterial and arteriolar sclerosis 
Hi. Hypertension of nonorganic vascu- 
lar origin : 

1. Endocrine disorders 

' c. Pituitary dysfunction and neo- 
plasms (Cushing syndrome) 

b. Adrenal dysfunction and neo- 
plasms (cortical and medul- 
lary)^ 

c. Certain types of toxemias of 
pregnancy 

2. Nervous disorders 

a. Cerebral trauma 

b. Cerebral neoplasms 

c. Poliomyelitis - 

d. Rare vascular diseases of 
the brain 

This classification does not include 
Malignant hypertension, which, we be- 
lieve, should be in a separate classification, 
as it is, in our opinion, a disease entity. 

The ophthalmic literature contains 
many articles concerning the ocular find- 
mgs in tlie various hypertensive states, 
but here also die nomenclature and 
classification of diseases are very con- 
fusing. There would seem to be utter con- 
fusion in tlie minds of tlie ophtlialmolo- 
S^sts as to which of the various terms to 


use, for in no section of this country is 
there a common language. There are cer- 
tain terms that should be in universal 
usage, and we should attempt to adopt 
some common classification. 

The ophthalmoscope affords a better 
knowledge of the hypertensive states than 
can be obtained from any other single 
examination, and in most cases it makes 
the diagnosis and prognosis possible. 
Surely no internist would be without the 
aid of such an examination, and he does 
expect from the ophthalmologist a clinical 
interpretation of these findings. 

In many h)^ertensive states the first 
ophthalmoscopic finding is that of angio- 
spasm. This group we classify as “angio- 
spastic hypertension.” These spasms may 
occur in early benign hypertension, malig- 
nant hypertension, or in toxemia of preg- 
nancy. Mylius,^® Wagener,^" and Hal- 
lum^^ have described the various types 
of spasms seen in toxemia of pregnancy, 
and there can be no doubt that the spasm 
of the arterioles is responsible for the 
hypertension and that the degree of spasm 
is indicative of the degree of hyperten- 
sion. Just what the mechanism in the 
development of the arteriolar spasm is 
remains unexplained. In spite of the ex- 
perimental work of Goldblatt to the con- 
trary, we feel that there must be some 
central vasomotor influence. This type of 
hypertension usually comes on very sud- 
denly, and the blood pressure, as in the 
organic group, ^ves a high systolic and 
diastolic reading. This high diastolic pres- 
sure is an indication of the amount of 
peripheral resistance or, in other words, 
the degree of arteriolar spasm, since most 
observers agree that constriction of the 
arterioles is responsible for the hyper- 
tension. These angiospastic states have 
become generally recognized, and certain 
transitory cerebral lesions have been de- 
scribed by PaF' as cerebral vascular crises 
and by Kauffman’^ as angiospastic in- 
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suits. Pain and paresthesias of the ex- 
tremities are probably angiospastic in 
origin, as is Raynaud’s disease and eryth- 
romelalgia, as described by Weslphal and 
Bar.^'' There can be no doubt that these 
contractures of the arterioles in the retina 
are angiospastic. A ver}' striking example 
of such spasms not heretofore described 


arteriosclerotic. Patients who develop 
one-sided kidney disease are likely to be ’ 
in this angiospastic group, and many of 
the cases of malignant hypertension, if 
seen early, would show simply a marked 
angiospasm. Toxemia of pregnancy rep- 
resents the most classic picture. 

In angiospastic states, hemorrhages, 


- Fig. 1 (Clay and Baird). Arteriolar sclerosis. 



is seen in the arterioles that supply an area 
of acute exudative chorioretinitis, in op- 
tic neuritis, and also, at times, in choked 
disc. These spasms may lead to organic 
changes in the vessel wall, and Wagener ' 
states that such organic changes may 
begin within 10 days, though we believe 
that a vessel may be angiospastic for 
months and then apparently return to- 
normal in ophthalmoscopic appearance. . 

Many cases of essential hypeHension 
begin as angiospastic states and gradually 
develop organic changes and so become 


exudates, and edema do not occur. How- 
ever, when the spasm becomes complete, 
edema does appear. So, in the angiospastic 
patients who develop exudates and herhor- 
rhages, we believe that the latter , are 
definite -evidence of considerable kidney 
damage. 

The spasms of the arterioles vary, de- 
pending upon the degree of hypertension, 
so that a grading of the degree of spasm 
is most important. Therefore, as an aid 
to clinical interpretation, we divide an- . 
giospastic spasms into four grades : 
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Grade I. There is only a slight irregu- orrhages, and exudates do not occur, as 
lar contraction seen in one or two arteri- a rule, unless the spasms are in Grade III 
oles. or IV. These changes are due to severe 

Grade II. The contraction is found in angiospastic damage in the kidney, and 
most of the vessels and there is some the patient is approaching malignant hy- 
irregularity in caliber. pertension. The term to be used is 

Grade III. There is marked reduction “angiospastic hj^pertensive neuroretinop- 
in caliber and usually there are marked athy.” The term “retinitis” should not 



Fig. 2 (Claj’ and Baird). Arteriolar sclerosis. 


irreghlarities. The higher the tension, the be used, as tlie process is not inflamma- 
more irregularities there are, or the great- toiy'. 

cr are the spasms. Spasm can easily be differentiated from 

Grade lA^. The arterioles are in a sclerosis. In spasm there is little loss of 

state of complete spasm — mere threads, transparency, tlie reflex stripe is not 

.almost obliterated, as seen in complete e.xaggeratcd, and there is no artcrio- 

spasms of the central arter}". venous compression. It is impossible to 

If this classification is used, when one tell when a spastic vessel begins to take 

st.atcs that he has a case of angiospastic on organic clianges, and not until some 

bypertension Grade II, one knows imme- compression of the vein is evident can 

di.ately the degree of involvement as well one state that arteriolar sclerosis is pres- 

as the degree of hypertension. ent. 

In the angiospastic group, edema, hem- Eighty percent of all hypertensive pa- 
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tients should be classified as manifesting 
“essential benign hypertension.” Follow- 
ing the classification of Weiss, as previ- 
ously outlined, this group occurs largely 
under tlie heading of Degenerative vascu- 
lar diseases. Of all the other groups, the 
one condition next in importance in tlie 
production of hypertension is glomerulo- 
nephritis. Essential hypertension may oc- 
cur. at any age from 8 to 80 years, but the 
large majority of cases occurs between 
the ages of 40 and 50. There is no known 
cause for tlie hypertension in tliis group. 
There is a strong hereditary tendency, 
however, and renal ischemia is the real 
factor. 

This hypertensive group has in com- 
mon a high systolic and usually a high 
diastolic pressure, the average being 
160/100. However, it may read 300/180. 
A higher average blood pressure is usual- 
ly encountered in the malignant and tlie 
angiospastic groups. The blood pressure 
generally fluctuates, there being some 
cases in which the pressure will vary 
from 30 to 50 mm. in a few hours. This 
variation is found in persons showing 
marked evidence of emotional instability. 
Patients with marked fluctuation in pres- 
sure always exhibit angiospastic changes 
in the fundus. The majority of these pa- 
tients die of cardiac or cerebral involve- 
ment, only about 20 percent of deaths 
being due to renal diseases. As has been 
stated, the results of the examination of 
' the kidneys is essentially negative, the 
urine is normal, the blood chemistry is 
normal, and kidney clearance tests are 
negative. These patients are usually free 
from symptoms — slight headache may be 
the only symptom for years. For that rea- 
son they are most frequently seen first by 
the ophthalmologist, who finds arteriolar 
angiospasm the only early positive find- 
ing. Bell, and Clawson® and many others 
believe that spasms are responsible for 
the beginning of the disease: following 


spasm, the vessels become sclerotic. Fish- 
berg has shown tliat in practically every 
case the arterioles are the vessels in- 
volved; the arteries rarely show much 
involvement until very late in the hyper- 
tensive disease. The arteriolar disease 
may show fairly uniform distribution 
throughout tlie body, but the kidney will 
exhibit more marked disease of the ar- 
terioles. 

In essential benign hypertension the 
arterioles are always involved, either by 
angiospastic or by sclerotic changes. No 
other fundal lesion is present except 
occasionally a few isolated retinal hemor- 
rhages. These are tlie result of a sudden 
increase in blood pressure and are not 
accompanied by edema or exudates. We, 
therefore, strongly believe that the term 
“arteriosclerotic retinitis” should never 
be used. In Grade II or III of the sclero- 
sis one may find a complete or partial 
central-vein thrombosis. This ophthal- 
moscopic picture does not indicate a bad 
prognosis. 

The arteriolar sclerosis is the impor- 
tant factor in essential hypertension, and 
the degree of sclerosis represents tlie ex- 
act stage of hypertensive disease, so that 
it is most important to grade the sclerosis. 

' Arteriolar disease is seen in most cases 
of hypertension. The early sclerotic 
changes are often difficult to see with 
the ophthalmoscope, but as the disease 
progresses they become easy to recog- 
nize. We classify the vessels seen in the 
fundus as arterioles. Therefore, the term 
“arteriolar'sclerosis” is used entirely. We 
believe that the marked reduction, in cali- 
ber and the irregularities are manifesta- 
tions of previous spasms, and we call this 
condition “arteriolar sclerosis, angio- 
spastic type.” The arteriolar, disease 
should be divided into four stages, repre- 
senting the degree of sclerosis : 

Grade I. There is loss of translucency ; 
the light reflex is increased. 
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Grade IL The light reflex, is very dis- 
tinct, and there is a slight arteriovenous 
compression. 

Grade III, The caliber is reduced, and 
the reflex stripe is extremely conspicuous. 
There is marked arteriovenous compres- 
sion, with distal dilatation. Grades II and 
III represent the copper-wire arterioles. 

Grade IV, This is the silver-wire ar- 
teriole; the vessel has become practically 
obliterated and is a mere thread. 

Where there is a marked silver-wire 
condition of the vessel, there has usually 
also been extreme spasm. Fishberg 
stated that endarteritis obliterans is most 
frequently seen in chronic glomerulo- 
nephritis, and Volhard and Fahr^® believe 
that the endarteritis is the result of severe 
angiospasm. 

To grade arteriolar disease in this way 
is simple and it gives the internist the type 
of information he needs. For example, 
when it is' stated that the patient has an 
arteriolar sclerosis Grade III, angiospastic 
t}q)e, the internist will know at once that 
the patient has had a fluctuating and 
rapidly developing type of hypertension; 
that he has reached the latter stage of his 
disease, and probably will die of coronarj’’ 
disease. 

Arteriolar sclerosis or angiospasms, or 
a combination of both, are always asso- 
ciated with essential benign or malignant 
hypertension, although a .patient may have 
recovered from an acute hypertensive 
episode and his fundus fail to show any 
evidence of sclerosis. It is possible, on 
the other hand, for slight residual changes 
to remain in the vessels of the fundus 
and the patient may not present any ele- 
vation of blood pressure, but such a pa- 
tient is potentially a hypertensive case. 

Senile arteriolar sclerosis exists, and 
is not accompanied by any marked degree 
of hypertension. In fact, there may be 
only a slight elevation of the systolic 
pressure, and the indiwdual will show 


arteriosclerosis. The arterioles are usually 
reduced in caliber, but the caliber is very 
regular, the vessels are much straighter, 
and the reflex stripe is not so conspicu- 
ous as that seen in patients of the essen- 
tial h5''pertensive group. In this senile 
arteriolar sclerotic group patients are 
much more likely to show sclerosis of 
the choroidal vessels. Senile arteriolar- 
sclerosis is not just an aging process, for 
on ophthalmoscopic examination many 
persons past 70 years of age will show 
entirely normal arterioles. 

The majority of the patients suffering 
from essential hypertension seen by us 
in the hospital develop one of two things : 
cardiac failure or renal disease. The 
group with cardiac failure will not show 
any lesions of the fundus other than the 
advancing arteriolar disease, whereas in 
the group with the developing kidney 
disease, showing a slight increase in al- 
bumin and nonprotein nitrogen, the reti- 
nas will show flame-shaped hemorrhages, 
a few exudates, and occasionally slight 
edema of the nerve head and retina. In 
our opinion these changes are always 
definite evidence of severe kidney dam- 
age, although it is true that occasionally, 
as was shown by Keith and Wagener,^"' 
the results of the kidney examination 
may be negative, and yet in almost every 
one of these cases before death there will 
be definite evidence of kidney disease. 
This picture is entirely different from 
that of malignant hypertension, and 
should not be confused with it by calling 
it the malignant phase of essential hyper- 
tension. The term that we believe is best 
descriptive of this group is "secondary 
nephritic hypertensive neuroretinopathy.” 

Malignant hypertension is more fre- 
quently seen in younger individuals and 
somewhat resembles the more severe 
cases of toxemia of pregnane}'. These 
patients’ blood pressure is much higher, 
and, usually witliin two to four years, 
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they die of a kidney disease. 

Fahr,’’' ® Wilson and Byrom,^“ and El- 
lis® have demonstrated that this group 
presents a different pathologic picture — a 
much more severe disease of the arteri- 
oles — which they describe as an arteriolar 
necrosis with greater changes in the kid- 
ney. Goldblatt’s^” experiments showed 
that such a hypertension could be pro- 
duced b}'^ compression of both renal ar- 
teries, and the degree of hypertension 
would increase with the degree of com- 
pression. There are a few cases of essen- 
tial hypertension, chronic glomerulone- 
phritis, and angiospastic hypertension in 
which a malignant hypertension develops, 
but the majority of these cases are a dis- 
tinct entity. The fundal picture of malig- 
nant hypertension is diagnostic. -There is 
more marked edema of the nerve head 
and retina, and hemorrhages and exu- 
duates are more extensive. The edema 
is so marked that it "is often difficult to 
see the vessels', but the arterioles show 
marked angiospasms with a less severe 
degree of sclerosis until late in the dis- 
ease. The grading of this group by 
Wagener®^ and by Wagener and Keith®^ 
is best followed. 

The term we believe most suited for 
this group is “malignant hypertensive 
neuroretinopathy.” 

The development of increased intra- 
cranial pressure in hypertension is still 
unexplained, but Cushing® demonstrated 
that the arterial pressure rose progres- 
sively only when the tension within the 
calvarium approached the level of the 
diastolic pressure. Such patients develop 
a choked disc, and usually this is seen 
in the malignant group; associated with 
it are all the other changes previously 
described. 

Occasionally one encounters an inter- 
esting phenomenon in the essential benign 
group — a choked disc without any other 
findings than the severe degree of arterio- 


lar sclerosis of the angiospastic, type. 

Nephritis will not produce changes of 
the fupdus to any great extent, with the 
occasional exception of slight fluffy exu- 
dates and mild retinal edema, but when 
hypertension develops in such a case, 
more especially chronic glomerulonephri- 
tis, characteristic changes will appear. 
These cases do not show the severe 
edema of the nerve head and retina, and 
the exudates are more prominent, being of 
the waxy, glistening type. Fewer hemor- 
rhages are present, and the arteriolar dis- 
ease is not so marked. The term that best 
describes this group is “primary ne- 
phritic hypertensive neuroretinopathy.” • 

•The classification here outlined seems 
to be one that would include simply- all 
the hypertensive states, briefly as fol- 
lows : - ■ 

I. Angiospastic hypertension 

1. Arteriolar angiospasm, Grades I 
to IV 

2. Angiospastic hypertensive neu- 
roretinopathy 

II. Essential benign hypertension . 

1. Arteriolar sclerosis. Grades I to 
IV 

2. Arteriolar sclerosis, angiospas- 
tic type 

3. Secondary nephritic hyperten- 
sive neuroretinopathy 

III. Malignant hypertension 

1. Malignant hypertensive neuro- 
retinopathy 

IV. Nephritis with hypertension 

r. Primary nephritic hypertensive 
neuroretinopathy 

A short paper that attempts to cover 
the entire subject of hypertension must 
needs be sketchy. We hope to cover each 
subject classification more fully in subse- 
quent papers. 

Our studies have convinced us that the 
information gained from the ophthalmo- 
scopic examination is of greater diagnos- 
tic value than that of any other examina- 
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tion; that frequently with this informa- 
tion alone an accurate diagnosis can be 
made; and that the classification advo- 
cated in this paper is simple, and readily 
mastered. 

There is so much confusion in the 
minds of the average ophthalmologist, and 


there are so many diiterent classifications,, 
that we feel that the greatest need mow 
is for a commission to be appointed by 
the three national societies to formulate 
proper nomenclature and classification of 
the hypertensive diseases. 

384 Peachtree Street, 
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Discussion 


Dr. P. j. Leinfelder (Iowa City) : 
Dr. Clay’s paper has been of unusual in- 
terest to me for at least two reasons, one 
being that he makes some statements with 
^vhich I differ, and another, that he pre- 
‘^ents so much material with which I am 
in agreement. In tlie first place, there is 
no question about his statement that the 
literature with its terminolog)’ is con- 
fused. Our graduate students repeatedly 
conic to us with the complaint tliat they 


cannot make head or tail out of hyper- 
tensive vascular disease. As a result wc 
have had develop our own classification 
which, I am happy to say. is quite a bit in 
agreement with Dn Clai’S outline. Wc 
can all, I am sure, take exception to parts 
of this outline ; yet, for practical purposes, 
it seems to me most clearly to express the 
state of affairs as we see them in the 
study of large numbers of hypertensive 
patients. 
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There is one point I would like to speak 
of which Dr. Clay did not mention, 
but to which, I feel certain, he pays con- 
siderable attention, and that is the status 
of the exceedingly small arterioles, the 
vessels of the tliird and fourth branches 
of the central artery. We find very fre- 
quently that the first changes are seen 
in those small vessels and consist of local 
irregularities and narrowings which may 
progress to such an extent the small ves- 
sels are seen with extreme difficulty. In 
the earliest stages the changes in hyper- 
tensive vascular disease seem to be con- 
fined exclusively to these very fine ves- 
sels. As the disease advances, the vascular 
changes progress down the vessels toward 
the nerve head and in the late stages in- 
volve the largest arterioles. It is impos- 
sible for anyone to say that at the present 
time we know all there is to know about 
hypertensive vascular disease. I feel that 
Dr. Clay’s paper contains an extreme 
amount of practical information which 
deserves careful study, and that all of us 
can profit from his experiences and from 
his classification. 

Dr. Theodore L. Terry (Boston) ; 
Dr. Clay’s paper is timely and of consid- 
erable interest. ' My only question is 
whether his proposal goes far enough. 
The recent advances in surgery upon the 
sympathetic nervous system and upon dis- 
. covery and removal of functioning adeno- 
mata of the adrenal glands, not. only tend 
to control, but, in some instances, to cure 
the younger patient with severe hyperten- 
sion, The surgeons, cardiologists, and in- 
ternists most active in selecting those 
hypertensives who should be subjected to 
the surgery know of the importance of 
careful detailed eye examination as an 
adjunct to their examination and they are 
• as concerned as we over the selection and 
us of proper terminology. I think they as 
well should be consulted before any defi- 
nitive tenninolg)'^ is' adopted by us, even 


though they already are guided to a great 
extent by the ophthalmologist’s report on 
the fundus findings. 

Dr. Jonas S. Friedenwald (Balti- 
more) : I think that Dr. Clay has 
brought up a very important problem 
in emphasizing the difficulties in nomen- 
clature in this field. Perhaps it .may 
help us slightly toward the solution of 
this nomenclature problem if we’ under- 
stand a little bit more fully how these 
confusions have developed. There are two 
aspects that seem to me to have contrib- 
uted very seriously to the development of 
confusion in our study and knowledge 
and classification of vascular diseases. In 
the first place, vascular disease has been 
classified primarily from two points of 
view : tlie clinical point of view, 
and the pathologic point of view, and 
tliese two classifications " have never 
satisfactorily coincided. The pathologist 
recognizes at least two primary vascular 
diseases : (1) the intimal disease, which 
consists of proliferation of the endothe- 
lium with fatty .plaques' in the endo- 
tlielium, which are first called arterioscle- 
rosis, and later called atherosclerosis, and 
have still otlier new names from time to 
time; (2) the disease recognized by the 
pathologist as the hyaline degeneration of 
the media of the artery. Since this second 
form occurs most often in the smallest 
vessels it was originally called arteriolar 
sclerosis, and further names have been 
given to it from that point of view. Both 
of these conditions can, on occasion, .affect 
vessels of the same size, so that classify- 
ing the two diseases on the basis of the 
size of the vessel attacked, and basing 
the retinal classification on tlie fact that 
the arterial vessels we see in the retina are 
all arterioles, do not in themselves resolve 
the confusion. The major vessels in the 
retina may at some time show in some 
cases atheromatous changes and be asso- 
ciated with what used to be called athero- 
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sclerosis in the larger vessels. They may 
in other cases show hyaline degeneration 
and be associated in the rest of the body 
with arteriolar sclerosis or hyaline degen- 
eration of the media of the vessels in 
otlier organs. Thus the overlapping of 
these hvo diseases in the medium-sized 
vessels constitutes one of tlie barriers to 
a reasonable classification. 

The second aspect of the classification 
difficulty is that while either of these dis- 
ease processes may be primary, each one 
can indirectly cause the other disease 
process to develop. For instance, if a pa- 
tient starts out with what used to be 
called arteriolar sclerosis — that is, hyaline 
degeneration of the media of the arteri- 
oles— he can get hyaline degeneration of 
an arteriole in the vasa vasorum of a 
coronary artery. The coronary artery 
suffers in nutrition as a result of this hya- 
line change of its nutrient arteriole, an 
atheromatous plaque may develop on the 
intima of that vessel and tlie patient may 
die from a cardiac infarction. Thus 
atherosclerosis can in many instances oc- 
tur as secondary to the hyaline change of 
the small arterioles. Conversely, a patient 
may start out with what is primary athero- 
sclerotic disease, have an atheromatous 
plaque in his renal artery, and get ische- 
mia of the kidney and secondary malig- 
nant hypertension and arteriolar changes 
in the small vessels. It is the fact that 
these two diseases are so confused in their 
.course, and that many patients when they 
reach the terminal stages have both dis- 
eases, one primary and the other secon- 
dary, one mutually fortifying the other, 
that makes the nomenclature so confus- 
ing. 

Dr. John N. Evans (Brooklyn) : It 
seems to me that our problem goes much 


further back than just to classifications. 
We have to begin, if we are going to make 
progress, with a better understanding of 
the basis on which we draw our infer- 
ences. If we look at the retinal vessels 
and say, as Dr. Clay did, "vasospasm,” 
we cannot directly justify that diagnosis 
from anytliing we have seen. What we 
can say is, "These vessels, look narrow.” 
Then ask ourselves, "What are the many, 
many things which can make vessels look 
narrow?” In quizzing our medical stu- 
dents, we may say: "What are the dis- 
tinguishing appearances of choked disc 
and papillitis ?” It is easy to make a tabu- 
lation of over 100 factors and conditions 
which can make the nerve head look 
blurry. If we cannot decide what features 
differentiate one of these from the other, 
how are we going to make progress in 
classifying? And so if this classification 
is to be accepted it will have to begin with 
acceptable criteria from which to draw 
inferences. 

Dr. Clay (closing) : I appreciate this . 
discussion. I want to emphasize this 
point : that we consider the benign hyper- 
tensive group by far the largest group of 
hypertensive disease, and in these 10 
cases, tlie chances are, that had the fundi 
been examined shortly before death, we 
would only have seen an arteriolar scle- 
rosis, probably Grade II. The large ma- 
jority of individuals whom we see with 
hypertension show a gradual increase in 
the degree of arteriolar sclerosis, and that 
degree of sclerosis definitely represents a 
grade of h}q)ertension, in our opinion. If 
there are irregularities in the caliber of 
the arterioles we believe that it is an indi- 
cation of a previous spasm, and that the 
individual has had a fluctuating type of 
hypertension. 



KERATOCONUS POSTICUS CIRCUMSCRIPTUS 

A CASE REPORT 

George Wise, Lt. (j.g.), (MC), U.S.N.R. 


Shortly after reading Leoiiold’s^ paper, 
the following case of keratoconus posti- 
cus circumscriptus was encountered. Be- 
cause of its rarity (only four cases," in- 
cluding Leopold’s, have been previously 
reported in the English literature), its 
description was felt to be warranted. 

C. E. P., a white sailor, 24 3 ^ears of 
age, was admitted to the hospital on 
January 11, 1944, complaining of blurred 
vision of the right eye. He had first be- 
come aware of the reduced vision of the 
right e 3 '^e at the time of his naval entrance 
examination four months previousl 3 ', this 
•being the first eye examination of his life. 
Prior to that time, he had worked as a 
farmer and had had no e 3 '^e trouble. There 
was no histor 3 '' of trauma. The past medi- 
cal history was negative as was the 
famity histor 3 ’', except for tuberculosis on 
his father’s side. The patient had never 
been in contact with a known, active case 
of tuberculosis. He felt that the vision 
' might alwa 3 '^s have been poor in this eye 
and that he might never have become 
aware of if except for the naval ex- 
amination. 

Examination. O.D., the vision was 
20/50. Aside from the corneal lesion, 'to 
be described, and a small patch of medul- 
lated nerve fibers below the right disc, 
this e 3 'e was entirel 3 '' normal. 

O.S., the vision was 20/20. This eye 
was entirely normal except for a mild 
congenital ptosis, the upper lid crossing 
the limbus at the 2 :30- and 9 :30-o’clock 
, positions. 

The pupils, muscle balance, and fields 
of both eyes were normal. The tension of 
each was 20 mm. Hg (McLean). 

The right globe was white. There was 


no corneal staining with fluorescein, and 
the anterior chamber was clear. The an- 
terior surface of each cornea had normal 
curvature and the cornea of the left tyt 
was entirel 3 ’^ negative. 

Under direct illumination, the cornea 
of the right e 3 ’’e showed a large, eccentric, 
nebulous opacity occup 3 dng more than 
one-half the total comeal area (fig. 1). 
With the slitlamp, the posterior corneal 
surface in the nebulous area showed an ir- 
regularly scalloped curvature with a gray- 
ish rather than transparent appearance. 
The cornea, at its thinnest portion, was 
reduced to one-fourth its normal thick- 
ness, and this area was a little below the 
opacit 3 '’s center. The stroma and the an- 
terior cornea were quite normal, and there 
was no increase in the prominence of 
nerve fibers. It was readil 3 '^ seen that- the 
corneal nebula was due to the changes of 
the posterior corneal surface. The lesion 
approached the limbus between the 7:30- 
and the 9 :30-o’clock positions, but left a 
completely transparent zone between it- 
self and the limbus, similar in all respects 
to the clear area seen in dystrophies. To 
be sure of this obsenmtion; the' patient’s 
head was turned to one side, and, with the 
light beam crossing the questionable area 
at right angles, the fact was demonstrated 
beyond an 3 '^ doubt. 

Near the peripher 3 ', at the 8 .•30-o’clock 
position, there were a few Hassal-Henle 
bodies, but none was noted elsewhere. In 
very thin cross sections observed with 
the slitlamp, the edge of the lesion showed 
a brushlike change extending slight^’’ into 
the stroma from the posterior surface 
(fig. 1). No corneal pigmentation was 
noted. Retinoscopy was unsatisfactory, 
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Fig. 1 (Wise). Keratoconus posticus circumscriptus. 


for, with the pupil dilated, its shadow 
simulated that of a dislocated lens. 

Vision under homatropine cycloplegia 
was: O.D. with a — O.SOD. sph. O 
+2.25D. cyl. ax. 150^, 20/30; O.S. with 
3. “~1.00D. sph. =C= +0.75D. cyl. ax. 90*^, 
20/15, 

The general physical examination re- 
vealed nothing of significance. Blood 
count, Kahn test and urine were normal*. 

COMAIENT 

This case appeared to be very similar 
to that of Dr. Leopold. . Several factors 
seemed worth stressing: the eccentricity 
of the lesion, the scalloped irregularity of 
the posterior-surface cun^ature, the nor- 
uial anterior cornea, and the fact that the 
opacity was due to changes of the poste- 


rior corneal surface. Neither this case, 
nor any of the others described, have been 
shown conclusively to be acquired. A 
traumatic etiolog}" has not been clearly 
established in any case, nor has the pro- 
gressive nature of the lesion been demon- 
strated with certainty in aity. The ap- 
pearance in the case herein reported sug- 
gested neither of these. 

It is interesting that a cornea can have 
only one-fourth its normal thickness and 
still withstand the intraocular pressure 
and maintain its normal anterior curva- 
ture. This suggests that true keratoconus 
is due to some abnormality of the entire 
corneal structure. 

One other interesting feature of this 
case is the way in which the lesion stopped 
short of the limbus, leaving a clear zone 
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similar in all respects to tliat seen in cor- I should like to express my apprecia- 
neal d)’-stropliies. tion to Mr. E. G. Bethke for the drawing 

to illustrate this case. 
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CLINICAL STUDIES IN ANGIOSPASM* 

ISADORE GiVNER, M.D. 

Nezv York 21 


The question as to whether angiospasm 
is brought about by neurogenic factors 
or through chemical mediation of toxic, 



Fig. 1 (Givner). The three neurons of the 
sympathetic pathway of pupillary control (after 
O. Foerster). 


* Read before the New York Society for 
Clinical Ophthalmology, December 6, 1943. 


humoral, or hormonal influences is today 
answered by most observers by tlie state- 
ment that botli are at work either inde- 
pendently or together in any individual 
case. 

In regard to localized angiospasm the 
possibility that in a person with an espe- 
cially labile vasomotor system such phe- 
nomena can occur in a vulnerable region 
is not difficult to comprehend when we 
think of other localization phenomena 
such as occur in the Shwartzman reac- 
tion. On a basis of local sensitivity a 
small portion of a vessel can be picked 
out for angiospastic attack, 

Altliough not proved it is most likel)^ 
that all blood vessels are supplied by 
sympathetic fibers. The fibers tliat arise 
from the lateral ganglionic system are 
controlled by the spinal center for vaso- 
constriction (fig. 1). These, in turn, are 
under the control of the hypothalamus. A 
method of approach to disturbances in the 
region of the hypothalamus — namely, 
pupillography — was utilized in one of tlie 
cases of angiospasm to be reported and is ' 
recorded not for the conclusions in the 
findings but to call attention to this extra - 
aid in the armamentarium of angiospastic 
research. 

In patients with a vasolabile apparatus 
in whom the difference in temperature of 
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the abdomen and extremities, taken in a 
draft-free room, exceeds 6 degrees, block- 
ing of the tibial nerve with a 2-percent 
solution of procaine hydrochloride can 
cause a relaxation of the arterial wall to- 
gether with an increase in the tempera- 
ture of points distal to this block by at 
least 2 degrees and usually more. It does 
not seem unreasonable to expect soine 
dilatation in the retinal arteries after 
retrobulbar injections of 2-percent novo- 


13 years old she had been told that her 
blood pressure Avas 180/. At the time of 
this examination it was 142/100. One 
year ago she had had an angioneurotic 
edema of both lids after an emotional up- 
set. Urinalysis revealed albumen, which 
disappeared after the lid condition sub- 
sided. The patient was seen during one 
of the attacks of flashes and blurred vi- 
sion. 

It should be remembered that the aA^er- 



Fig. 2a (Givner). Fundus photograph showing the normal artery-vein (2:3) relationship. 
Fig. 2b. Fundus in case 1, showing arterial angiospasm ; artery-vein relationship 1 :3. 


came in cases of acute angiospastic phe- 
nomena of nervous orgin if the patient is 
seen early enough and if endarteritic 
changes and organized blocking are not 
present. This paper presents three cases 
of angiospasm each of Avhich is repre- 
sentatwe of a type. 

Type 1 

^ Evanescent retinal spasm producing 
Visual disturbances in a patient with so- 
called “angioneurotic diathesis.” 

Case 1. The patient, C. S., a woman, 
aged 28 years, complained of flashes of 
light occurring for the' past tAvo years. 
Different parts of the -Adsual field were 
affected. Since her -seventeenth year the 
vision in the right eye had blurred mo- 
mentarily and she Avould see only part of 
an object; then vision Avould return. Her 
past history revealed that when she was 


age Avidth of retinal arteries at this pa- 
tient’s age should be inferonasal 70, su- 
peronasal 79, superotemporal 110, and 
inferotemporal 116 microns (fig. 2a). 
Figure 2b shoAVS the narroAving of all the 
arteries as compared Avith the normal. 

At the time of an attack 10 c.c. of blood 
Avas draAvn from her vein, centrifuged, 
and the serum injected into the tail artery 
of a white rat. A feAV Avords on the details 
may not be amiss. 

A 1-percent solution of sodium amytal 
is given intraperitoneally, 0.8 c.c. per 100 
gm. In five minutes the rat is asleep. The 
pupils are easily dilated Avith 2-percent 
homatropine hydrobromide. The average 
blood pressure in a rat of'200 gm. is about 
110/80. The normal blood volume of such 
a rat is about 12 c.c. Normally a 5-c.c. in- 
jection, by so markedly increasing the 
blood volume, may raise the pressure as 
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'Fig. 3 (Givner). Mctliod (of Duncan, Hj’man, and Cliambers) for studying blood pressure 
in a rat. , . 

Fig. 4. Synciirorious fundus study and blood pressure readings. 


high as 20 points, but no vasoconstriction 
of the arterioles appears either in the 
retina or in the small vessels of the web. 
The method of examination is that devised 
by Duncan, Hyman, and Chambers^ with 
a special condensing lens for a light 
source (figs. 3 and 4). After' fixing the 
leg, the web arterioles can be obser\''ed 
with 100 magnification compared to the 
14- magnification seen with the ophthal- 
moscope. All blood flow is stopped; then 
it begins' to come back but in a jerky 
fashion. This is considered the systolic 
pressure. When the blood flow is con- 
tinuous the diastolic pressure is noted. 

One cubic centimeter of the patient’s 
serum was injected. In two minutes the 
pressure had begun to rise, and the retinal 
arteries showed a narrowing. The fundus 
was easily observed with the ophthalmo- 
scope, by means of a -t-12.00D. lens. In 
eight minutes a rise of 35 mm. was noted. 
The control pressure showed a rise of 5 
mm: It is interesting to note that the 
retinal arteries show the change before 
the blood pressure is at its highest and are 
relaxed before the blood pressure returns 
to normal. 

Pupillographic studies of this patient 
showed the following as reported by Dr. 
Otto Lowenstein : “The type of reaction 
to light, the type of aniscoria, and the 
presence of a good psychosensory dilata- 


tion while pS3'chosensory restitution phe- 
nomena are poor indicate the presence of 
a central sympathetic lesion.” 

Type 2 

Disseminated angiospastic retinopa- 
thy — a term which I have coined for this 
type, having in mind Horniker’s sug- 
gested central angiospastic retinitis, which 
was improved to central angiospastic 
retinopathy by Gifford and Marquardt.- 

Case 2. The patient, F. W., a plumber, 
aged 52 years, was first seen in Septem- 
ber, 1940. Fie stated that the vision in his 
left eye had become blurred in the central 
portion although his peripheral vision was 
clear. He described his vision as clouds 
with many colors. There has been no im- 
provement in the condition, ' , 

Examination disclosed spasm of the 
temporal vessels of the ' left eye with 
edema involving the macular , region. Six. 
weeks later the right eye became affected^ 
There was slight blurring in the lower 
portion of the visual field in the right eye. 
Examination disclosed an angiospasm of 
that portion of the superotemporal artery 
nearest the disc with edema localized to 
the area surrounding this spasm. The left 
eye showed an angiospasm of one of the 
branches of the superotemporal vein sur- 
rounded by localized edema. In addition, 
there were macular edema and degenera- " 
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live changes, and an accompanying cen- 
tral scotoma. On November 1, 1940, new 
areas of localized spasm and edema were 
noted in the right eye. In the pld area the 
vessel was now seemingly patent and the 
edema;, disappeared. The inferotemporal 
arter)'’ was involved in the angiospastic 
and edematous process. The left eye 
showed the originally spastic venule 
opened and a new branch involved. In 
short, these spastic and relaxing phases 
covered the fundi of both eyes in a dis- 
organized fashion. The areas where the 
spasm had lasted too long. were left with 
retinal degeneration until the final picture 
was loss of vision in both eyes (fig. 5). 
The patient’s blood pressure was 130/72. 
There was no- famil}'- histor}’’ of hyper- 
tension nor allergy. The patient smoked 
about 20 cigarettes dail)^ He was tested 
with tobacco extract 1/100 to 1/200 c.c. 
intradermally with- saline control. The re- 
sult was negative as were all other tests 
for allerg)\ Because of his occupation lead 
was consider^ a possible etiologic factor 
but both urine and blood were normal — 
urine 0.003 mg. per 24 hours, , blood 0.006 
mg. per 100 c.c. Blood smears showed no 
stippling. Blood chemistry, including 
cevitamic-acid determination, phospha- 
tase-N.P.N., urea nitrogen, calcium, and 
cholesterol was normal. All foci of infec- 



Fig. 5 ((iivner). End result of retinal de- 
generation after diffuse angiospastic retin- 
opathy. 


tion were removed. The vascular status 
after a study of the nail bed was reported 
by Dr. A. Wilbur Duryee as normal. 
Venous pressure, right arm, was 58 
nim. — normal ; left arm 52 mm. — normal. 
The patient was treated with vasodilators, 
sodium nitrite, acetylcholine both intra- 
venously and intraorbitally to no avail. 
The administration of bellergal, foreign 
proteins, intravenous injections of sodium 
chloride, and various vitamin prepara- 
tions had no beneficial effect. 

Type 3 

Angiospastic episodes of hypertensive 
retinopathy. 

Case 3. M. B., a man, aged 53 years. 



Fig. 6 (Giviier). Papilledema in case 3 resembling malignant hypertension but only an angio- 

f an -1^0.3 ot go„=-post- 

Papilledemic atrophy of nerve head. 
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was seen on June 19, 1941, with tlie typi- 
cal picture of malignant hypertension 
(fig. 6) but with normal blood chemistry. 
His blood pressure was 168/120. A report 
was sent that tlie prognosis as to life was 
bad and 6 to 12 months were given, as 79 
percent die within that time. Two years 
later the patient came in with a complete 
absence of all angiospastic phenomena 
(fig. 7). His vision was 20/200 because 
of postpapilledemic atrophy, but the gen- 
eral status was fair. The blood pressure 
was 220/135. The blood chemistry was 
normal. The only treatment that may 
have had some efiFect was vigorous for- 
eign protein (typhoid intravenously given 
by Dr. Harry Solomon). A personal 
communication from Dr. Henry P. 
Wagener noted, “I have seen several cases 
of the type you describe. I think there 
should be some way of ditferentiating 
these pictures when we see them. We' are 
dealing with an acute angiospastic epi- 
sode and not with true retinitis of malig- 
nant hypertension. So far as I can recall, 
the blood chemistry was normal in these 
cases.” Such subsidence was noted as far 
back as 1859 by Liebreich. 


It is interesting in this connection to 
recall the report of Smitliwick and Castle- 
man^ on patients on whom they have op- 
erated (not necessarily involving cases of 
malignant hypertension) in eight of 
whom normal renal arterioles were-found. 

It would seem to me That just as 
the level of the hemoglobin helps to dif- 
ferentiate fundi of perplexing cases of 
chronic glomerular nephritis in tlie last 
stages from malignant hypertension (in 
that a low hemoglobin and low red blood 
cell content is the rule in the former and 
man)’' times a. high hemoglobin in the 
latter), so in like fashion, tlie blood 
chemistry' should guide the ophthalmolo- 
gist in giving a prognostic report. If the 
blood is normal, the condition' is possibly 
only an angiospastic episode in hj’per- 
tensive retinopathy; if abnormal, malig- 
nant hypertension may be considered to 
exist in view of the fimdus picture. 

In conclusion it is suggested that in- 
vestigations on these cases in the future 
include if possible pupillographic studies 
to help gain more information as to the 
part the hypothalamus plays. 

108 East Sixty-sixth Street. 
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THE FREQUENCY OF SQUINT* 

M. ■ Olive ' Boyle 
Cleveland, Ohio 


According to the literature and other 
available sources of information, the fre- 
quency of squint, is not a common sub- 
ject. In the general population, includ- 
ing both children and adults, .it is almost 
impossible to estimate it accurately, nor 
does it seem to be significant except from 
an academic standpoint. Of major im- 
portance to orthoptic technicians, how- 
ever, is the incidence of different types 
of squint and the possibilities regarding 
their treatment. 

The New York Society for the Preven- 
tion of Blindness has made many statisti- 
cal reports oh the incidence of strabismus 
among children in schools. In different 
cities in the United States the incidence 
of squint in children has been variously 
reported as beng 1.5 percent, 0.8 percent, 
and 1.5 percent.^ Children under 2 years 
of age, from 2 to 7 years of age, and in 
the preschool age showed an incidence 
of squint of 1.3 percent, 2.4 percent, and 
4.7 percent; respectively.® The British 
Board of Education, London, reported 
that of 1,199,291 school children exam- 
ined in England and Wales, 1.3 percent 
had squint.® 

The incidence of squint in a busy clinic 
IS next_ called to our attention. During 
the month of July the Department of 
Ophthalmology of the Cleveland Clinic 
saw 1,804 patients. Of these patients 271 
were new, and 89 of them were sent to 
the Orthoptic Division for muscle-bal- 
ance examination. Nineteen or 7 percent 
of the new patients had squint, which is 
approximately the incidence to be antic- 
ipated in new cases. During a year the 

, "''Bead before the third annual meeting of 
he American Association of Orthoptic Tech- 
nicians, Chicago, Illinois, October 10, 1943, 


incidence may var}’^ and may even be 
slightly less, since July is a vacation 
month when one would expect to see 
more muscle anomalies in children than 
at other times of the year. 

The frequency of squint cases seen in 
the Orthoptic Division alone is much 
higher: 21 percent of the new patients 
had cases of squint. 

It is interesting to note the relative 
incidence of squint in different age 
groups. As would be anticipated, the 
greatest incidence is in the younger age 
groups where the fusion faculty is very 
often faulty or not fully developed. In 
the Public Health Report of July 17, 
1925, the number of children with squint 
in the United States according to age was 
estimated as follows:* 


Age (years) 

Number Percent 

Under 5 

172,000 1.5 

5 to 9 

157,000 1.25 

9 to 14 

120,000 1 

15 to 19 

57,000 0.5 

In an abstract of an article, “The in- 

cidence of squint at various ages,” by T. 

Stewart Barrie,® 

the percentage of stra- 

bismus cases at 

different ages was es- 

timated to be as 

follows : 

Age (years) 

Percent 

5 

2.01 

7 

2.18 

10 

1.79 

13 

1.37 


Deductions made from these figures were 
that 

1. There is a 9-percent increase in 
the number of cases of strabismus be- 
tween the ages of 5 and 7 years. 

2, There is a uniform decrease in the 
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cases of strabismus from 7 to 13 years. 

3. From the shape of the graph, the 
decrease is likely to continue for some 
years after 13 years of age. 

4. Thirty-two percent of the cases of 
strabismus at 5 years of age showed no 
obvious strabismus at 13 years. 

Even in a relatively small group of 
squint cases examined at the Cleveland 
Clinic during one month, the same de- 
crease in squint was observed as the age 
increased. 

This, definite decrease in the frequency 
of squint as the age increases brings up 
the question of what happens to the 
squint of these children as they become 
older. If untreated, does the angle of 
squint lessen as certain anatomic features 
of the head and eye mature, such as a 
decrease in the amount of hypennetropia ? 
Do some children develop fusion much 
more slowly than do others, or are so 
many children being treated for squint- 
that the incidence decreases as the age 
increases? Children do not just “out- 
grow” squint, and early treatment will 
give the best results in developing single 
binocular vision. 

Dr. Frank N. Knapp,® in an article 
entitled “The economic importance of 
squint in children and its effect in after 
years,” made a survey in April and May 
of 1929 in a mining company; 4,424 men 
were examined. He found that 4.3 'per- 
cent of men suffered from squint out of 
‘a total of 339 men referred for examina- 
tion and refraction. Of these, 2.6 percent 
had divergent squint and 4.7 convergent. 
Ten percent of those examined had am- 
blyopia ex anopsia. Since 4.3 percent had 
squint and 10 percent had amblyopia ex 
anopsia, apparently many of the men 
with low vision in one eye had straight 
eyes. If the eyes of any of these men 
had been straightened by surgical means, 
or remained straight because of normal 
balance in a fusion-free position, there 


evidently had been no orthoptic . treat- 
ment to develop binocular vision, and 
the patient kept suppressing the ambly- 
opic eye the rest of his life. This per- 
centage of men with amblyopia ex anopsia 
shows a great economic loss and empha-' 
sizes the importance of orthoptic treat- 
ment at an early age. 

In the foregoing survey it will be 
noted that the cases of divergent squint 
were much more common than the cases 
of convergent squint. This, of course, 
was in an adult, group. The higher fre- 
quency of exophoria and convergence 
insufficiency, which we have noted at the 
Clinic and which is so common in adult 
cases, inadvertentl)^ strengthens the 
theory that divergence of the eyes in a 
position of rest is more the rule than 
so-called balance or orthophoria ; and 
when blindness occurs in one eye, a 
latent . divergence becomes manifest. 

In Dr. Knapp’s survey of public schools 
in Duluth, 288, or 2.35 percent of a ' 
group of 12,253 children, had squint.® 
Of these, 217 were found to have con-^ 
vergent s^quint. In another Public Health 
Report, by Selw 3 m D. Collins,^ the per: 
centage of strabismus in a group of 12,134 
school children was 0.91. Of these 0.73 had 
-internal strabismus as contrasted with 
only 0.17 percent with external strabis- 
mus. 

Most writers are agreed that concom- 
itant convergent -squint occurs most fre- 
quently in children. Dr. Bielschowsky,^ ' 
in his “Theory of heterophoria,” states 
that in children up to 15 years of age a 
convergent strabismus develops after the • 
loss of binocular vision five times as fre- 
quently as in persons of 30 year^ or 
older. According to Dr. Allen® of Iowa 
City, the presence of convergent stra- 
bismus in children may be explained by 
the fact that most children are h}q)eropic. 

Of the 166 cases seen at the Cleveland 
Clinic which were analyzed for this re- 
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port, 115 cases, or 69 percent, were of 
convergent' squint ; 36 cases, or 22 per- 
cent, of divergent squint, and 15 cases, 
or 9 percent, of vertical squint. Of course, 
many of the cases of convergent and di- 
vergent squint were associated with 
hypertropia. The cases were classified ac- 
cording to the greatest amount of devia- 
tion. 

The various kinds of squint were classi- 
fied as monocular, alternating, accomo- 
dative, and paralytic. Monocular squint 
was most common both in the convergent 
and divergent cases, the convergent 
monocular being 67 percent and the di- 
vergent monocular being 69.5 percent. 
Next in frequency were the cases of 
alternating squint, 26. percent of which 
were convergent, and 19.5 percent diver- 
gent. Of , the convergent series 4.4 per- 
cent were accommodative (third in fre- 
quency of convergent squints). Of the 
paralytic squints, 11 percent were cases of 
divergent squint and only 2.6 percent of 
convergent squint. There was a higher 
percentage of both abnormal retinal cor- 
respondence and amblyopia ex anopsia 
in patients with convergent squint as 
compared with those with divergent 
squint. - . 

Some interesting 'points relative to the 
^ge incidence were that 

1. Of the 115 cases of convergent 
squint which were analyzed, the onset in 
3ll but 2 cases occurred- between birth 
and 7 years of age, the majority occur- 
ring at preschool age. 

2 ; In 36 cases of divergent squint 8, 
or 22 percent, developed after 7 years of 
age. 

This reveals that 1.7 percent of the 
cases of convergent squint developed after 
. the age of 7 years as compared with 22 
percent of the cases of divergent squint. 
The fact that 52, or nearly half, of the 
patients with a convergent squint which 
developed in childhood were adults at 


the time of examination indicates that 
the squint tends to persist in later years 
unless treatment' is begun at an early age. 

There is not a significant difference in 
the incidence of deviations of the right 
eye and left eye. Of the cases of conver- 
gent squint 41 had a right-eye deviation 
and 45 a left-eye deviation, and of the 
cases of divergent squint, 18 had a right- 
eye deviation and 10 a left-eve deviation. 
In a group of 62 hypertropias and hyper- 
phorias, 23 had a right hyperphoria or 
tropia, 30 had a left hyperphoria or 
^j-opia, and 9 were bilateral. This does 
not seem to be of significance, although 
in a larger number of cases, there may 
be a greater difference. 

Almost all of the patients with squint 
wore glasses. Only a few had anisome- 
tropia. In the cases of convergent squint 
only 7 percent were myopic, the rest being 
hyperopic. Thirty-one percent of the pa- 
tients who had divergent squint were 
myopic, 69 percent being hyperopic. In 
July, 1925, Selwyn D. Collins‘S reported 
the incidence of strabismus and differ- 
ence in visual acuity in the two eyes. He 
found that the incidence of squint in- 
creased as the visual acuity decreased in 
equal vision. In unequal visual acuity the 
greater the difference in the two eyes, the 
higher the incidence of strabismus. The 
incidence of strabismus in these cases of 
unequal visual acuity increased more than 
in those with equal visual acuity. Where 
vision was 20/30 or better in one eye and 
20/70 or worse in the other, the inci- 
dence of strabismus was increased as 
much as 10.45 percent as_ compared with 
2.52 percent in equal visual acuity of 
20/70 or worse. 

Another type of squint is caused by 
blindness or partial blindness of the eye 
from various causes, such as corneal 
opacities, traurnatic or congenital cataract, 
lesions of the retina or choroid, and so 
forth. When the eye becomes blind and 
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the patient no longer has fusion to hold 
the eyes parallel, the eye deviates out or 
in, or remains straight according to the 
position of rest, or the fusion-free posi- 
tion. In children the eye usually turns in, 
and in adults it usually turns out. These 
pathologic cases are sent to the Orthoptic 
Division for examination only if the pa- 
tient wishes to have the eyes straightened 
for the cosmetic effect. 

The, frequency of squint may be sum- 
marized as follows : 

1. In children the incidence is usually 
between 1 and 2 percent. 

2. Squint is more frequent in younger 
children tlian in older children or adults. 

3. In school children convergent squint 
has a higher incidence. In adults diver- 
gent squint has a higher incidence. 

4. The frequency of squint according 
to type is as follows : 

a. In convergent squint. 

(1) , monocular 

(2) alternating 

(3) accommodative 

(4) paralytic 

b. In divergent squint 

(1) monocular 

(2) alternating 


(3) paralytic 

Paralytic squint is more frequent in di- 
vergent than in convergent squint. 

5. There is a higher percentage of ab- 
normal retinal correspondence and am- 
blyopia ex anopsia in convergent than in 
divergent squint. 

6. According to tlie time of onset of 
squint 1-.7 percent of the cases of con- 
vergent squint develop after 7 years of 
age as compared with 22 percent of the 
cases of divergent squint. 

7. There is no significant difference 
in the deviating eye in convergent, diverg- 
ent, or vertical cases. 

8. The refractive error is hyperopic in 
most cases, although there are more pa- 
tients with myopia in tlie cases of diver- 
gent squint than in those of convergent 
squint. 

9. The incidence of strabismus in- 
creases as the difference in visual acuity 
becomes greater between the two eyes. 
Strabismus also increases as the visual 
acuity in both eyes decreases, but not so 
markedly. 

Cleveland Clinic. 

Euclid Avenue at 93d Street. 
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ESSENTIAL REQUIREMENTS FOR A GOOD 
ORTHOPTIC DEPARTMENT* 


Debora Dicke 
Milwaukee,. Wisconsin 

In establishing an orthoptic depart- patient being unimpeded by outside dis- 

ment, first' at the Milwaukee Children's turbances. There are arguments both for 

Hospital, and later in expanding and de- and against having more than one tech- 

veloping the private patient’s clinic at the nician and patient working in the same 

Milwaukee Ophthalmic Institute, it was room simultaneously. We have found 

the intention of the Milwaukee ophthal- that our results at the Institute where 

molo^sts concerned to do all in their we deal with several private patients in 

power not only to make an effort to bring the same room at one time compare 

about cosmetically straight eyes in the favorably with those at the Clinic where 

strabismic patient, but, in addition, to only one technician is present at a time, 

supply the means whereby the brain could Sufficient space must, however, be al- 

be reeducated to permit the eyes to func- lowed so that a certain amount of privacy 

tion as one , complete and single unit in can be maintained. Screens, simulating 

daily life. booths, between the instruments help to 

Orthoptic training is definitely not a give this impression of privacy. A .cer- 
cure-all for the strabismic patient and tain amount of beneficial competition 
should not be looked upon as a last re- can also be stimulated where more than 
sort by the ophthalmologist. We do not one patient is present for treatment dur- 
consider it a" substitute for any other ing each appointment. Frequently the 
form of treatment but rather as an ad- shy and timid child gains j:onsiderable 
junct to these. Granted that in some in- confidence from seeing another child 
stances the patient may dispose of his present, as it is our habit not to have 
previously prescribed glasses or may the parents in the room with the patient 
avoid surgery, it is nevertheless, as stated during the treatment period. Time is 
previously, the principal purpose to teach, allowed for the parents before and after 
or reeducate the brain to permit the two the treatment for questions, and the like, 
eyes to function as one single unit by In establishing a unit of this type it 
use of the various means available. Dur- • must of necessity be controlled by oph- 
ing this process, which may take from thalmologists who are in sympathy with 

6 months, to 12 or 18 months or even orthoptic training and who understand 

longer, orthophoria may also develop. the fundamentals involved in this work. 

When first establishing the orthoptic The technician works under the super- 
clinic at the Milwaukee Children’s Hos- vision of the ophthalmologist and must 
pital on a full time basis, we requested be able to carry out his instructions in- 
a sufficient amount of space to permit telligently. 

of a quiet and undisturbed workroom. Inasmuch as the technician who has 
This allowed the patient and technician been certified by the American Orthoptic 

to become acquainted in a gradual and Council has subscribed to a code of 

unhurried manner, the attention of the ethics which prohibits her from carry- , 

ing out any treatment not ordered by 

*Read before the fourth annual Symposium the attending ophthalmologist, close co- 
on Orthoptics, at Chicago, October 10, 1943. operation and consultation on the part 
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of both physician and technician , are 
required in order that the maximum of 
value may be obtained. As can readily 
be seen from the foregoing, it is impera- 
tive that the ophthalmologist be familiar 
with such phases of the work as the 
-accepted and approved treatment for an 
abnormal retinal correspondence. It 
would prove rather embarrassing, for 
example, if home training on a Holmes 
stereoscope were ordered in this type of 
case. 

The association between ophthalmol- 
ogist and technician is a close one and 
one in which mutual confidence must be 
felt. Because the ophthalmologist cus- 
tomarily leaves the mechanical phases of 
the procedures to be followed to the dis- 
cretion of the technician, it is impera- 
tive that she be well trained. She must 
be capable of holding the interest of her 
charges, most of whom are children. 
She should have a basic understanding of 
educational ps)'^chology and child man- 
agement. She must also have an un- 
limited amount of patience as well as 
intelligence, a keen imagination, and a 
sense of humor. 

She must have an intense interest in 
and respect for children as personalities 
and should derive real pleasure from 
their association. Above all, unless the 
patient and parents (provided that the 
patient is a child) have complete confi- 
■ dence in her ability, the technician will 
find her usefulness greatly curtailed and 
the best results will not be achieved'. 

It is the technician’s responsibility to 
familiarize herself with the various types 
of equipment that are available and most 
beneficial in each individual case and 
to apply from her training the various 
types of treatment indicated. The rou- 
tine work which after a period of months 
becomes rather tedious and boring to the 
. patient must be glamorized as much, as 
possible by the trained technician. 


Assuming that the technician is a prop- 
erly qualified individual a careful selec- 
tion of patients must be made on the bases 
of type of squint and personality. Pa- 
tients having a paralytic strabismus of 
obvious organic pathology, or Duane's 
syndrome, are not accepted for treatment. 
If more than one technician is. available 
the patient is assigned, to the one most 
likely to obtain and maintain cooperation. 
We make it a policy, however, to rotate 
the patients to a certain extent, for such 
rotation helps create new interest and 
stimulus for both technician and patient. 
We find it more satisfactory also for our 
periodic discussions, if this is done rela- 
tive to the type of work to be carried on, 
or - the advisability of continuing Avith 
ortlioptics. ' - , 

The parents of children under treat- 
ment must accept certain' responsibilities. 
In our original conference with the parent 
we discuss the patient’s disposition, traits, 
and general characteristics, and lay out 
a tentative course of treatment. It is ex- 
plained that functional training is an edu- 
cational process just as is learning to play 
the piano and that time must be allowed 
as in orthopedic work and in orthodontia. 
It requires just as much attention, co- 
operation, and practice. Responsibility for 
much of this must rest upon the parent. 
Patients are seen by appointment, for 
which a definite period is reserved either 
twice or three times a week for an ap- 
proximately 30- to 40-minute working pe- 
riod. Parents who show a negligent atti- 
tude toward keeping their appointments 
regularly or promptly are quickly' called 
to task. Shortening of the allotted working 
period will usually bring the desired re- 
sults as even though the charges are rea- 
sonable the fact that the period of train- • 
ing covers so many months makes it an 
economic factor of importance in most 
homes in our locality. 

When a patient fails to make satisfac- 
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tor}^ progress a private conference is held 
with the parent. The child is also given 
the responsibility of cooperating in a more 
satis factor}’' manner. In the Clinic at the 
Children’s Hospital, we are occasionally 
able to call on the social-service depart- 
ment to make a home call, although usu- 
ally, when this is necessary; the parents 
are neither mentally nor emotionally able 
or willing to accept responsibility. Fre- 
quently by contacting the school, either 
directly or through the parent, more can 
be accomplished toward better coopera- 
tion, for the lack of proper understanding 
in the school of what is being aimed at is 
an important factor in tlie patients’ poor 
response to treatment.. 

The, terms “transferred” and “re- 
ferred” have been discussed as to which 
IS the more applicable when used for the 
procedure we follow. 

.'In the Milwaukee Children’s Hospital 
clinic the strabismic patient is sent or re- 
ferred to the eye department. Here a pre- 
liminar}^ diagnosis is made, a retinoscopy 
IS performed, and glasses, if necessary, 
are ordered. The patient is then referred 
or transferred to the orthoptic clinic. 

After a . series' of 'diagnostic orthoptic 
tests have been made by the certified tech- 
nician, the ophthalmologist in charge of 
the orthoptic clinic decides whether or not 
Orthoptic training will be of any value or 
■f an attempt should be made merely as an 
experiment. This can be done more easily 
as an experiment in a clinic than with 
private patients. Following the conference 
of the ophthalmologist and the technicians, 
the question of occlusion and a course of 
training are decided upon. Patients in the 
orthoptic clinic at the Hospital return pe- 
riodically to the doctor in charge of the 
Orthoptic clinic or as often as he wishes to 
see them. After the orthoptic department 
oas decided that surgical intervention 
® ould be considered he is “transferred” 
Or referred” back to the original re- 


ferring ophthalmologist, who either, per- 
forms the surger}’’ himself or else ar- 
ranges to have it performed by another 
ophthalmologist, usually the one in charge 
of the orthoptic clinic. In other words, 
the orthoptic clinic controls the length of 
time that uninterrupted treatment is to be 
carried on, but the original ophthalmolo- 
gist performs the surger}^ if he so desires. 
In this manner the orthoptic department 
cannot be exposed to the charge of “steal- 
ing surgery.” All other phases of the work 
as occlusion, reducing the strength of the 
lenses, or removing the glasses entirely, 
are under the control of the orthoptic 
department. 

A similar procedure is followed at the 
Institute. Patients are referred or sent to 
us by the ophthalmologists on our staff 
and provided space is available also by 
any ophthalmologists in good standing 
with the Milwaukee Count}’’ Medical So- 
ciety. Written permission for occlusion 
and other treatment is sent to us, and a 
form filled out containing all the necessary 
data regarding the fundi, refraction, and 
type of squint. As stated previously', we 
do not accept certain types of cases such 
as paralytic, and others. The first visit is 
considered more of an introductory visit 
than a treatment, thus permitting the child , 
to adjust himself to us and accept us as 
friends. As stated previously, patients are 
seen two or three times a week by ap- 
pointment. It is our custom to carry out a 
series of diagnostic tests covering five or 
six visits to the Institute. Following this, 
a complete report is sent to the ophthal- 
mologist, who then discusses the various 
factors involved with the parent or pa- 
tient, depending on the age. Provided 
that the patient returns for active orthop- 
tic training he is then given intensive 
supervised training at the Institute and 
when possible some additional home work 
is also given. We feel veiy definitely that 
only the exceptional individuals may work 
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at any instrument without constant super- 
vision. Even in the adult, eyes and atten- 
tion will wander when the patient is not 
supervised. Our patients at the Institute 
return to their ophthalmologist periodi- 
cally every two or three months, as may 
be desired. The attending ophthalmologist 
regularly confers with the technicians in 
regard to reducing the strength of the 
lenses or when surgery is indicated. 

We have accepted patients both at the 
Institute and at the Clinic for orthoptic 
training where for economic reasons or 
others equally good it was not deemed 
feasible to try to continue with training 
until single binocular vision could be es- 
tablished. Rather orthoptic training was 
continued only until such a time as equal 
vision and a normal retinal correspon- 
dence with some fusion amplitude was de- 
veloped before cosmetic surgery was per- 
formed. This policy may not be approved 
in all areas but it does solve the problem 
for the patient with barely average 
finances. 

Because of the length of time involved 
until the course of treatment is brought 
to a close it is important that fees be kept 
at a minimum. They must, nevertheless, 
be sufficient to maintain the clinic or office 
on a self-supporting and paying basis. In 
order to eliminate any “dead” accounts 
from among our active patients we have 
followed the policy of requesting that 
payments be made in advance, either on a 
monthly or semimonthly basis. As a re- 
sult, our financial losses to date have been 
negligible. A standard fee is set for a 
diagnostic series and for a monthly series 
with two visits per week, and also with 
three visits per week. Single visits which 
are used for periodic return visits only 
also have a set fee. No money may be re- 
funded, no rebates are granted, and no 
professional courtesy is' extended. The 
patient is instructed in all these points 
before beginning treatment. We therefore 


feel that even though the technicians must 
discuss tlie question of payments with the 
patient as well as notify him when each 
new series begins, the situation is less 
annoying or embarrassing than would 
otherwise be the case. The ophthalmolo- 
gists sponsoring the Institute have been 
instructed to refer only those patients to 
die Institute who are able to carry the 
additional expense of diese treatments. 
The Children’s Hospital Clinic assumes 
the care of the majority of those unable 
to attend the private clinic. 

As stated previously, quiet and privacy 
are necessary requisites in choosing a 
workroom. A separate room must be sup- 
plied as a reception room to eliminate all 
possible disturbances. If possible, the 
working space should be 20 feet in length, 
to permit carrying out examinations and 
treatments requiring optical infinity. 

Certain equipment must be considered 
as essential whereas other types may be 
classed as accessory or supplementary 
equipment only and therefore not an ab- 
solute necessity. 

The following equipment is necessar}'^ 
for the diagnosing of a muscle imbalance 
and type of strabisnius satisfactorily and 
completely : 

1. Muscle light at 20 feet and . 33 cm. 
Accommodation chart at 20 feet and 33 
cm. for determining an increase in the 
angle of deviation when accommodating 
(33 cm. is the distance used in our two 
clinics for all near measurements). 

2. Paddle for alternate or single cover 
test. 

3. Set of loose prisms varying in 
strength up to 50 p.d. (It is advisable to 
avoid the very small square prisms, for 
they are more difficult to hold. The plastic 
sets avoid the constant danger of breakage 
but have the disadvantage of- scratching 
easily. A rotary prism, or prism rack is 
also desirable but not a necessity.) 

4. Some method for determining the 
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type of fusion present in daily life or lack 
of fusion. such as the Worth Dot Fusion 
Test for both 20 feet and 33 cm. 

5. A visual acuity chart as well as an 
illiterate chart. 

6. Some means for .testing for ampli- 
tude of accommodation and near point of 
convergence. 

7. Adequate records for keeping data 
on each patient on all visits. In addition 
to these items some ophthalmologists pre- 
fer the Priestley-Smith tape or the per- 
imeter, although we have found the cover 
test \vith prisms the most satisfactory 
method for measuring the angle of devia- 
tion. 

8. A major amblyoscope, such as the 
synoptophore, synoptoscope, and orthop- 
toscope, is an absolute necessity for diag- 
nosing, reeducating the brain, and de- 
veloping good fusion ability, especially 
when an abnormal retinal correspondence 
exists. The first two instruments men- 
tioned are of English design and at this 
time almost impossible to obtain. All three 
of these meet the approval of the Ameri- 
can Orthoptic Council. 

The Wottring Troposcope, which may 
soon be available as a major amblyoscope, 
IS being.planned to meet the approval of 
the Council as such. 

Among the supplementary instruments 
which meet the Council’s approval are 
the stereo-orthopter and the rotoscope. 
These cannot be used in all types of cases 
^s can the major amblyoscopes. 


Among the more simple pieces of sup- 
plementary equipment, a few of which 
are advisable for variety and interest for 
the patient, we have the diploscope, the 
Remy separator, the cheiroscope, the 
Correct-Eye-scope, and the bar-reader. 

The hand diploscope and Remy sep- 
arator can be made by anyone who can 
use a ruler and a few tools. Both help the 
patient in his transition into daily life 
and stimulates single binocular vision. 
The cheiroscope and Correct-Eye-scope 
are intended to teach brain, hand, and eye 
coordination. The metronoscope with a 
phorometer is also a supplementary in- 
strument used especially for certain 
phases of fusion training. The Tel-Eye- 
Trainer has a mechanical attachment 
which automatically can control the type 
of flashing desired. It also is a glorified 
stereoscope. The Howard-Dohlman ap- 
paratus is still an accepted means for 
measuring depth perception. 

The establishing and developing of an 
orthoptic department is a satisfying ac- 
complishment for both the ophthalmolo- 
gist and the orthoptic technician. We do. 
not expect to “cure” the strabismic pa- 
tient, but we hope by one means or an- 
other to give him single binocular vision 
and orthophoria if possible. This is a goal 
we do not always succeed in reaching but 
much satisfaction is felt when we do suc- 
ceed. 

Milwaukee Ophthalmic Institute. 

Milwaukee Children’s Hospital Clinic. 


Discussion 


Dr. F. Bruce Fralick (Ann Arbor) : 
One of the first essentials in establishing 
orthoptic clinic is the local ophthal- 
mologist’s honest desire for help from the 
Orthoptic technician. It must be admitted 
that few ophthalmologists possess full un- 
derstanding of the subject or the tempera- 
oient required to carry out these exercises 


efficiently. This lack of understanding 
creates a strong feeling of skepticism, 
places the technician on the defensive, and 
thus hampers the fullest cooperation be- 
tween the technician and the oculist. 

Secondly, a successful orthoptic clinic 
can be maintained only by a well-trained 
technician who has the personality not 
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only to develop the fullest cooperation of 
the patients but that of the parents. No 
amount of basic training will compensate 
for lack of personality. The best indica- 
tion of technical ability is a Certificate 
from the American Orthoptic Council, 
but recommendations of the technician’s 
sponsors and one’s own impression of her 
personality are most important. 

The technician’s duties should not in- 
clude those of the office nurse unless she 
is permitted so to arrange the time as to 


give her. undivided attention to the pa- 
tients receiving orthoptic training. With- 
out this arrangement, frequent interrup- 
tion in her work would result and most 
likely make it impossible for her to re- 
gain the child’s interest in the work for 
the day. 

Those contemplating developing an or- 
thoptic clinic would do well to follow the 
suggestions outlined in the discussion by 
Miss Dicke. 

University Hospital. 


PRECAUTIONS NECESSARY IN ORTHOPTIC TRAINING* 

Laura B. Drve, R.N. 

Pittsburgh^ Pennsylvania 


In discussing the technical application 
of orthoptics too strong an emphasis can- 
not be placed on the necessity for ob- 
serving certain essential precautions. 

If, in setting up her routine, the or- 
thoptic technician will establish a pro- 
cedure of checks and balances, possible 
errors can be reduced to a minimum and 
the benefits derived will help the patient 
as well as the technician. At the initial 
examination, a careful study of the pa- 
tient’s eyes for motilit}'- constitutes a pri- 
mary procedure. Vision with and without 
glasses should be recorded, and measure- 
ments made with prisms and cover-test 
at six meters and 25 cm. with and with- 
out glasses. With, full correction, and the 
addition of a -kS.OOD. sph., the patient 
is measured at 25 cm. to determine his 
accommodative factor. A check should be 
made with red and green glasses to de- 
fine the type of diplopia present. Worth’s 
Four Dot test is. then employed to ascer- 
tain if binocular vision exists. . 

The next step is .the Bielschowsky test 

* Read before the fourth annual meeting of 
the American Association of Orthoptic Tech- 
nicians, Chicago, Illinois, October II, 1943. 


for the evaluation of the afterimage. The 
patient’s subjective and objective angle is 
then measured on the symoptophore, and 
the presence or absence of fusion and 
depth perception determined. Upon com- 
pletion of this orthoptic surveys the tech- 
nician knows the ocular imbalance and 
the status of binocular vision, and can 
therefore proceed to treat her patient 
with a maximum of intelligence in a 
minimum of time without wasting effort 
on skills within the patient’s scope. 

. Upon reaching this point, the range 
of the patient’s performance orthoptically'^ 
being understood, it is extremely iro- 
portant to discuss the case (if the patient 
is young) with the parents, and to infuse 
both parents and child with a thorough 
understanding of the cooperation expected 
during the course of treatment. Lacking 
this understanding and at least a modicum 
of enthusiasm, little can be accomplished, 
and orthoptic treatment, even^in the mild- 
est cases, will be ineffective. Since the 
patient’s emotions are involved, there are 
times when, to secure proper response, a 
degree of ingenuity and a knowledge of 
child psychology'- are as invaluable to. the 
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technician as her instruments. Another 
precaution well worth observing is that of 
treating young patients early in the day 
before fatigue complicates matters by re- 
ducing attentiveness. During all stages of 
orthoptic treatment, it is essential that 
the patient be encouraged to concentrate 
and to accomplish the utmost within the 
compass of his mental equipment. 

If the examination shows the presence 
of amblyopia ex anopsia, occlusion is 
necessary. Occlusion may range from a 
total type to a light application of lacquer. 
Total occlusion is imperative if the 
amblyopia ex anopsia is of a marked de- 
gree. The precaution of seeing that the 
occlusion recommended by the technician 
is properly carried out is important. How- 
ever, it has been definitely proved that 
occlusion in itself will not restore im- 
paired vision. Organized and supervised 
homework for exercise at 6 meters as 
well as for near is efficacious; if reviewed 
and checked at intervals by the technician, 
it proves well worth the effort expended. 

If anomalous retinal correspondence is 
present, total and constant occlusion be- 
comes of vital importance. Homework is 
not recommended in such cases, inasmuch 
it tends to stimulate the abnormal 
retinal correspondence. The Bielschowsky 
afterimage test and the major amblyo- 
scope have been found indispensable for 
checking and treating patients in this 
category. Particularl}^ during this stage 
of treatment must the technician give un- 
stmtingly of her enthusiasm and resort 
to her highest skills to sustain the confi- 
dence and cooperation of her patient. A 
thorough understanding of what the tech- 
nician aims to accomplish reduces the pa- 
tient s apprehension and helps to obtain 
Ws fullest cooperation. After normal ret- 
inal correspondence has been established, 
the patient’s condition may be treated as 
ordinary fusion case. If the angle of 

eviation reniains the same after fusion 


has been established and an attempt has 
been made to develop amplitude, an opera- 
tion is indicated. 

In the treatment of suppression, preva- 
lent in a high percentage of cases, occlu- 
sion is employed, its extent being com- 
mensurate with the degree of suppres- 
sion. Again, it is a wise precaution to 
instruct the parents and child in the 
reasons for, and the proper -use of, this 
medium. The better their understanding 
of the; technician’s goal, the more satis- 
factory the results. Enforcing the correct 
usage of occluders presents one of the 
technician’s most difficult problems, hence 
extreme precaution must be taken to in- 
sure the patient’s continuous, sincere co- 
operation in following the prescribed rou- 
tine. 

In uncomplicated accommodative 
squint, cures have been effected in from 
two to eight months, depending upon the 
intelligence, cooperation, and concentrat- 
ing ability of the patient. Children of 
school age can be readily taught to dis- 
sociate accommodation and convergence. 
In treating fusion cases in which no sup- 
pression or abnormal retinal correspond- 
ence' is involved, unless improvement is 
noted within a reasonable period of time, 
the patient should be referred back to the 
ophthalmologist. 

It has been our good fortune that most 
operative cases treated prior to surgery 
have been returned to us by the ophthal- 
mologist for postoperative treatment or 
checkup. The precaution of checking the 
patient at intervals after proper muscle 
balance has been established might be 
stressed at this point. In a large percen- 
tage of our cured strabismic cases, the 
ophthalmologist recommends a yearly ex- 
amination. Recently, it has been our privi- 
lege to check several patients, who, after 
a cure of six years’ standing, showed no 
deviation whatever and enjoyed comfort- 
able binocular vision. What greater en- 
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couragement could a technician desire? 

In concluding, I wish to mention that 
the precautions necessary in orthoptic 
treatments are so multiple and of such 
manifold character that only the high- 
lights, the most important precautions 
have been discussed in this paper ; namely, 

1. Examining the patient for deviation 
and binocular capacity. 

2, Imbuing parents and child, where 
occlusion is used, with a thorough under- 
standing of its purpose, and the role they 


must assume, under the technician’s regu- 
lar supervision. 

3. In anomalous retinal correspond- 
ence, no homework should be given. 

4. If no improvement is observed after 
reasonable treatment, the patient should 
be referred back to the ophthalmologist. 

5. Patients should be encouraged to see 
their ophthalmologist for a yearly check 
after cure or establishment of normal 
muscle balance. 

Eye and Ear Hospital. 


NOTES, CASES, 

A METHOD FOR THE PROJEC- 
TION OF EYE SPECIMENS* 

T, E. Sanders, M.D. • 

Saint Louis 3 

A simple and convenient method for 
the projection and demonstration of sec- 
tioned pathologic material is desirable not 
only In presenting case reports, but also 
in the routine teaching of pathology. In 
most specimens in general pathology a 
relatively high magnification is necessary 
to give some histologic detail. In the study 
of ocular pathology the majority of the 
important facts can be demonstrated with 
a relatively low power. In fact, the rela- 
tionship of intraocular pathology can 
often best be shown with lower magnifica- 
tions than are available in the usual micro- 
projectors. The usual apparatus available 
is a modification of the ordinary micro- 
scope with a powerful source of il- 
‘ lumination, usually a carbon-arc. These 
instruments are expensive, complicated 
to operate, and relatively stationary. The 
following method for the projection of 
eye specimens has proved to be simple, 

cheap, and always available. 

- \ 

* From the Department of Ophthalmology, 
Washington . University, • and the Oscar John- 
son Institute, Saint Louis 10. 


INSTRUMENTS 

A celloidin section of a globe that has 
been cut in the ordinary manner is 
stained, usually with hematoxylin and 
eosin. Instead of mounting on a micro- 
scope slide witli cover slip, the stained 
section is mounted in gum dammar on a 2 
by 2-inch lantern slide. A similar slide is 
used as a cover slip and tlie edges care- 
fully approximated. The excess gum 
dammar is expressed and the slide al- 
lowed to dry for several days. The edges 
are then bound with lantern-slide tape. 
Personally, I have never mounted a par- 
affin section in this way, but I can see no 
reason why this type of slide could not 
be substituted for the ordinary micros 
scope slides, This slide can then be pro- 
jected on any of the small 2 by 2-inch 
projectors, such as are used for koda- 
chrome transparencies. In the ordinary 
room the image of the eye on the screen 
is about three to four feet in diameter. 
Such gross lesions as tumors are. best 
shown. If it is desired to show any his- 
tologic detail, this can easily be done with 
the same projector, using 2 by 2-inch 
photomicrographs. 

This method seems quite obvious, but 
I am reporting it because I have never 
seen it described, and it has proved in- 
teresting to a large number of ophthal- 
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Fig. 1 (Sanders). Projector slides prepared in the described manner, showing a globe with 
glaucoma and one with tumor. 


mologists, none of whom had seen it 
previously. 

508 North Grand Boulevard. 


THE TREATMENT OF TRICHI- • 
ASIS WITH CHOLINE* 

Theodore J. Dimitry, M.D., and 
Ignacio Mijares, M.D. 

New Orleans 

As regards trichiasis, clinicians are 
agreed upon the definition that it is an af- 
fection of the cilium and primarily its 
follicle. As a consequence of the disease 
of the hair follicle, the cilium is poorly 
nourished and turns inward in a lifeless 
manner to impinge upon the cornea. 

Although trichiasis pathology is recog- 
nized as an eyelash-follicle disease, such" 

*.From the Department of Ophthalmology, 
Louisiana State Charity Hospital. 


knowledge is not put to use in its' treat- 
ment, for when epilation and electrolysis 
alone are adopted, no consideration is giv- 
en to the disease in the follicle. The effects 
of these two means are of but short dura- 
tion, for the lashes continue to develop 
from the site of the follicle supposedly 
destroyed by electrolysis. 

At the University of Salerno, in the 
tenth century, a different approach to this 
problem was approved. Bile was instilled 
into the eye to cure the disease in the 
follicle. Though the use of bile is legend- 
ary, according to the historians of today, 
we propose to show that choline, a con- 
stituent of bile, is a most remarkable 
agent for the treatment of trichiasis. 

There occurs at times an aberration in 
lid development in which the tarsus is ab- 
sent or imdeveloped and the lashes un- 
supported, are left to strike the cornea; 
but this is not trichiasis in that the follicle 
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is normal. It is a recognized fact that a 
cilium may contact the cornea without 
either the cilium or the cornea being dis- 
eased. Entropion, for instance, will pro- 
duce such a condition. 

It is important to recognize that in 
patholog}’’ of trichiasis, it is the follicle 
that is diseased and it is the follicle to 
which treatment should be directed. We 
are not concerned with the destruction 
of tlie follicle but with restoring it to 
health. We aim to remove from the 
follicle factors that interfere with the 
growth of a normal cilium. 

Probably the most common factor in 
the beginning of follicular disease is a 
blepharitis marginalis. Trachoma, pem- 
phigus, and deficienc}’^ diseases that cause 
a blepharitis bring about pathologic 
change in the follicle. No matter what 
the cause, choline is beneficial when the 
follicle is filled with lipoids and choles- 
terol. 

The cilium has its root some two to 
three millimeters within the follicle and 
is nourished by the glands and vessels ' 
about the follicle. Its curve depends upon 
the base of the root and the exposed 
length as, also, upon its shape and di- 
ameter. Near the lid border the cilium 
is cylindrical. Farther out from the lid 
margin the cylinder flattens and becomes 
narrowed and, because it lacks equal 
support throughout its entire extent, it 
curs'^es. In trichiasis there is no longer 
the normal curve ,* the cilium falls as 
though from a physical inertness. 

Choline, which Ave har'^e found so 
beneficial' has been fully described in 
biochemical, physicochemical, and physi- 
ologic treatises. It has been Avell- estab- 
lished as a lipotropic agent of great merit. 
It is because of the lipotropic power that 
Ave adopted it in the treatment of trichia- 
sis. 

The pH of choline in aqueous solu- 
tion, 5 grains to the ounce, is nearly 


perfect for the external ocular . tissues 
(7.1). It is so little irritating that the 
conjunctival cul-de-sac may be flooded 
Avith it almost continually, if nccessar}^ 
It has been used by us to lave the an-- 
terior ehamber of the eye. Choline has 
moderate antiseptic qualities and, ha\’ing 
both a polar and a nonpolar molecule, 
can, because of this chemical formation, 
penetrate deeply into tissues and cafr)': 
Avith it other agents, if necessary. It is 
soluble in oil and in Avater and possesses 
a definite predilection for lipoids and 
cholesterol; so much so that in the re- 
yersal of tlie lipoids, phospholipids are 
formed Avhich are readily transported 
away from a pathologic condition that 
previously existed, and Avhich they may 
have helped to maintain. 

Choline rids the follicle of these two 
designated chemicals; namely, lipoids 
and cholesterol. Besides possessing all 
of these unusual qualities, it seeks out 
diseased eJminels to travel in and through 
in order to reaeh a pathologie condition. 
In trichiasis choline is employed local- 
either in AA^ater or in an oil solution 
and may be used in crystal form di- 
rectly applied to the lesion in need of 
treatment. In Avater and in oil it is used 
in a strength of 5 grains to the ounce. In 
AA’^hatever manner it is used, it penetrates 
into the follicle. It ma}’’ even be used orally 
to affect the trichiasis, but the treatment 
is extended. 

We have not and . do not expect to 
observe any harmful effects from- its use 
in the treatment of trichiasis, ' and our 
experience has been great. - 

The time required for effective action 
in trichiasis is but a Aveek or thereabouts. 
It is to .be borne in mind that choline is 
also a detergent, and because of tins 
. quality can be used in the removal of 
scabs from the face and lid margins^ 
TAventy cases of trichiasis have been 
treated Avith a solution of choline. Two 



NOTES, CASES, INSTRUMENTS 


1427 


of the patients also had pemphigus and 
one had trachoma. Choline had a remark- 
able effect in each case. In the case of 
pemphigus choline was used as an eye 
wash ; in the case of trachoma, cr^'^stals of 
choline were applied to the lids. 

'Ill conclusion: The lipotropic agent 
choline is most remarkable in its effect 
upon trichiasis. The simple trichiasis was 
selected from a series of patliologic 
changes to demonstrate the basic potency 
of choline. It chemically removes lipoids 
and cholesterol from diseased follicles 
without altering the normal follicle. It 
appears .to restore the follicle to health. 
New lashes may be formed normally 
where the diseased lash previously ex- 
isted and it accomplishes such action 
without harming tissues. 


A CASE OF INTRALENTICULAR 
FOREIGN BODY WITH 
EARLY REMOVAL* 

Bernard Kronenberg, M.D. 

Nciv York 19 

A case of intralenticular foreign body 
is presented. 

A. De G., a man, aged 39 years, on 
March 18, 1942, while hitting a chisel 
with a hammer, felt a piece of steel strike 
his right eye. 

• Examination revealed the following 
findings : Vision without correction ; 
•O.D.; 20/70; O.S., 20/20. Vision with 
correction: O.D., 20/40 plus 2; O.S., 
20/20. The patient was wearing O.D., 
.-^0.75D. sph. ; O.S., -O.SOD. sph. 

External examination showed a linear 
scar on the cornea, which penetrated ver- 
tically through its entire thickness. The 
anterior chamber was intact, and on the 
anterior capsule of the lens there ap- 
peared to be a small linear opacity, which 

P Fead before the New York Society for 
'-linical Oplithalmology on February 7, 1944. 


under the slitlamp was seen to extend into 
the nucleus. A small glistening object, 
thought to be the foreign body, was seen. 
Ophthalmoscopy revealed an opacity of 
the lens. The patient was admitted to the 
New York Eye and Ear Inf^rmar 3 ^ X-ray 
studies localized a radio-opaque foreign 
body in the lens. On March 20th, the for- 
eign body was removed by means of a 
giant magnet. It was. first brought into 
the anterior chamber by applying the 
magnet to what had been the path of 
entr)^ The anterior chamber was opened 
at the limbus with a keratome and the 
foreign body brought out through the in- 
cision with a hand magnet. 

The patient was put on atropine, vita- 
min-B complex, and vitamin C, and 
treated for a month. By this time the eye 
was white and with —O.SOD. sph. =0= 
—O.SOD. cjd. ax. 7S° the ' vision was 
20/30. One )'ear later, on April 1, 1943, 
the right eye with — 1.2SD. c}d. ax. 7S° 
still had 20/30 vision. 

Two of the most important arguments 
in favor of the earty removal of intra- 
lenticular foreign bodies are ( 1 ) the pre- 
vention of complete opacification of the 
lens, and (2) the prevention of siderosis 
bulbi. It is commonly thought that when 
lenticular foreign body is diagnosed, it is 
best to wait until the traumatic cataract 
has become mature and then remove the 
foreign body along with the cataract. Fre- 
quently, when the anterior capsule of the 
lens is injured, the aqueous is absorbed 
by the lens fibers, which then become 
swollen and disassociated, forming a 
traumatic cataract. In some cases, how- 
ever, if the foreign body Is removed early, 
the torn anterior capsule will coapt quick- 
ly and heal without permitting the aque- 
ous to penetrate the lens fibers. Moreover, 
the presence of a metallic foreign body in 
any part of the eye leads to the deposit of 
iron pigment throughout the entire eye. 
The prevention is early removal. 
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.This case is presented as a demon- 
stration of the advisability of early re- 
moval of lenticular foreign bodies. In this 
instance, the anterior capsule had been 
ruptured and the foreign body had lodged 
in the lens. Early removal of the foreign 
body resulted in the formation of a local- 
ized lenticular opacity only. The lens did 
not become completely opaque. There was 
ho evidence of siderosis bulbi. The visual 
result was extremely satisfactory. The 
patient is able to see 20/30 with correction 
and has binocular vision. 

737 Park Avemie. 


PENICILLIN IN THE TREAT- 
MENT OF PURULENT 
CONJUNCTIVITIS 

Albert N. Lemoine, M.D., and Albert 
N. Lemoine, Jr., M.D. 

'Kmisas City, Missouri 

Since penicillin is not secreted in the 
tears,^ one cannot expect its full effective- 
ness in conjunctival infections by either 
intramuscular or intravenous administra- 
tion. The Oxford group,^ in 1941, re- 
ported four cases in which sodium penicil- 
lin was used as drops into the eyes with 
excellent results. In 1943, Florey and 
Florey® treated a small series of cases us- 
ing calcium penicillin as drops and oint- 
ment, with good results. 

With these facts in mind, as well. as the 
limitM supply of penicillin, one case of 
purulent staphylococcus conjunctivitis 
was treated with local instillation of sodi- 
um penicillin as . drops, and is herewith 
reported. 

R. V. M., a male infant, aged 25 days, 
bom six weeks prematurely, was first 
seen at home on March 6, 1944. The 
mother stated that a profuse purulent dis- 
charge in both eyes had-begun a day after 
birth. During the last 24 days, the child 
had been treated, at first with hourly ir- 


rigations of boric acid and argyrol. Two 
unknown drugs were also used in the eyes 
during tliis period. During the last week, 
the eyes were irrigated Only every three 
hours, but the lids were always adherent 
with purulent discharge after 30 to 60 
minutes. The general condition was fair 
considering the prematurity of the pa- 
tient. 

Examination. All four lids were con- 
gested, swollen, and sealed shut Avith a 
thick, yellow, purulent discharge v^hich 
had formed an external dry crust. On 
opening the eye, a large quantity of pus 
ran out of both eyes. The conjunctiva was 
extremely congested, but the cornea of 
each eye was clear. A smear, made from 
the discharge revealed gram-negative, bis- 
cuit-shaped, intracellular diploccocci Avith 
a feAV gram-positive cocci. 

The infant was sent to the City Isola- 
tion Hospital for treatment. On admis- 
sion, the culture made from the secretion 
from the eyes revealed hemolytic and non- 
hemolytic Staphylococcus and hemolytic 
and nonhemolytic, Streptococcus. The 
general examination was negative, except 
that the patient was quite emaciated, 
weighing 5 pounds and 10 ounces. 

Treatment. The eyes were irrigated 
with a saturated solution of boric acid 
every half hour, followed by several drops, 
of 5-percent sodium sulfathiazole solu- 
tion. Sulfathiazole was given orally, 2 gr. 
every six hours. 

On March 9, 1944, no gonococcus was 
found by smear or culture. The culture 
Avas positive for only hemolytic Staphy- 
lococcus. The discharge was still profuse, 
requiring irrigations and sulfathiazole at 
half-hour intervals. 

Nine days later, because there had been 
no apparent progress in this case, the sul- ; 
fathiazole Avas discontinued. Cultures 
Avere still positive for hemolytic Staphy- 
lococcus. The patient Avas skin tested with 
staphylococcus antitoxin and was found 
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to be very sensitive to it; therefore no 
antitoxin was given. 

On March 20th, the discharge was not 
quite so marked, nccessating irrigation at 
hourly inter\^als to keep the lids from ad- 
hering. The latter were congested and 
swollen and the conjunctiva markedly 
congested. A solution of sodium penicil- 
lin in normal saline containing 700 Florey 
or Oxford units per cubic centimeter was 
prescribed for use as local treatment, two 
drops of the solution being instilled into 
each eye every hour, after the eyes had 
been thoroughly irrigated with a boric- 
acid solution. A culture positive for 
hemolytic Staphylococcus was obtained 
from each eye at 6 :00 p.m., and the medi- 
cation was started at 7 :00 p.m. Cultures 
. were ordered every six hours before the 
eyes were irrigated. 

On the following day, at 12 :00 a.m., 
the cultures taken after five hours of 
treatment with penicillin were positive for 
hemolytic Staphylococcus in both eyes. 
The 6:00 a.m. cultures from both eyes 
were positive for hemolytic Staphylococ- 
cus, - but the discharge had practically 
ceased. The 6:00 p.m. culture was nega- 
tive and’ there was no discharge, so irri- 
gations were discontinued, but the in- 
stillation of penicillin was continued 
every.hour. 

On March 22, 1944, at 12 :00 a.m., one 
colony of hemolytic Staphylococcus was 


found in the culture from the right eye; 
the culture from the left eye was negative. 
All subsequent cultures, taken at six-hour 
intervals until March 24th, were negative. 
In other words, there was only one colony 
after 17 hours of treatment, and no posi- 
tive cultures 24 hours after the treatment 
with penicillin was initiated. 

On the following day at 12:00 noon, 
the administration of penicillin was 
stopped. The eyes appeared normal and 
were normal at the time the infant was 
discharged from tlie Hospital, on March 
26tli. 

A disadvantage in using sodium penicil- 
lin is that it is not very stable, but we had 
the good fortune of having a fresh solu- 
tion prepared ever}’’ few hours for another 
patient who was being treated at the same 
time, thereby keeping a fresh supply for 
our patient. Calcium penicillin is more 
stable and would be preferable for local 
treatment of conjunctival or comeal in- 
fection. 

The successful treatment of one case 
does not prove anything, but the results 
were so spectacular in this case, which 
had been resistant to other treatments, 
that we felt it worth reporting. 

We are indebted to Mrs. Dorothy D. 
Seely for her work on the bacteriolog}’’ in 
this case and to Dr. Blaine Z. Hibbard for 
his constant observation of the patient. 
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Double hyperphoria 

Dr. Guy Hopkins presented the case 
of A. A. M., aged 34 years. This patient 
was first seen on November 19, 1941, 
during a routine examination for an avia- 
tion certificate. 

The vision in the right eye was 20/25, 
improved to 20/15 with — 0.25D. sph. =0= 
— 0.50D. cyl. ax. 65°. The vision in the 
left eye was 20/20, improved to 20/15 
with — 0.25D. sph. 

Examination of the muscles showed a 
left hyperphoria of 8 prism diopters with 
the Maddox rod, but by means of tlie 
cover test a right hyperphoria of 6 de- 
grees and a left hyperphoria of 6 degrees 
were found. The patient had diplopia in 
the upper right and upper left temporal 
fields. The right hyperphoria increased 
on looking up and to the right. The find- 
ings were not constant and varied from 
time to time. 

Spontaneous hemorrhage from iris ^ 

INTO THE anterior CHAMBER OF THE 

RIGHT EYE 

Dr. Guy Hopkins presented the case 
of Miss B. C., aged 48 years. She was 
first seen on April 7, 1943, and com- 
plained of a hemorrhage into her right 
eye with a history of having experienced 
one year previously a similar attack which 
occurred after stooping. 

Vision in the right eye wa.® 20/80, cor- 
rected to 20/25 ; in the left eye it was 
20/60, corrected, to 20/20. Examination 
revealed a blood clot in the anterior 


chamber of the right eye extending from 
the middle of the lower portion of the 
iris, on a line from the 12- to the 6- 
o’clock position, upward and on to the 
anterior lens capsule. The pupil was not 
dilated at this time. 

On April 12tli the pupil was dilated, 
and the iris showed one small posterior 
adhesion at the 12-o’clock position which 
was easily broken up with atropine. Ex- 
amination of the eye was otherwise nega- 
tive for any pathologic change. 

Ph 3 '’sical examination was essentially 
negative. The patient had had a cho- 
lecystectomy in 1939. Since that time she 
had taken bile salts by moutli. She showed 
some yellowness of the scleras. Her 
icterus index was 24, coagulation time 35. 
She had been given Bilron and vitamin K. 

The herhorrhage entirely cleared up 
within a week, and tlie patient suffered 
no recurrences. 

Complicated cataract or the right 

EYE - 

Dr. Guy Hopkins reported tlie case 
of G. B., aged 68 years. He was first seen 
on November 25, 1925, at which- time he 
had a fully developed cataract in the 
right eye. , Vision in the left eye. was 
20/20. -When he was seen again, several 
months later, there were a few small de- 
posits on Descemet’s ‘ membrane. . Since 
that time he had been seen at intervals 
through the years because of various 
minor complaints and for changes in his 
glasses. The left eye . always remained 
normal. ■ 

On July 18, 1942, he returned,' stating 
that the cataract in the right eye had be- 
come ' more noticeable. The pupil was 
dilated and fixed. The iris was atrophic, 
and the lens was dislocated. He was 


1430 



SOCIETY PROCEEDINGS 


1431 


placed on pilocarpine and observed. In 
August, 1942, he returned with an acutely 
inflamed and painful right eye. He had 
accidentally struck his eye the preceding 
day. 

Examination revealed secondary glau- 
coma. The tension was 60 mm. Hg 
(Schiotz), and tlie anterior chamber was 
filled witlr blood. Under rest and miotics 
the tension returned to 26 mm. Hg and 
remained at about this level except for 
two very slight flare-ups. 

Intraocular foreign body 

Dr. C. E. Earnest presented the case 
of C. P., aged 26 years, who gave a his- 
tory of having sustained an injury to his 
right eye about two years previously. The 
patient reported for examination upon 
his discharge from the Army with a diag- 
nosis of a piece of steel in his eye. X-ray 
examination of the eye was made and 
an extracapsular lens extraction per- 
formed. The rusty area in the cataract 
was then tested with a magnet and found 
to be magnetic. This particle of steel, 
however, was so small that it was abso- 
- lutely impossible to remove without ex- 
tracting the lens. A marked siderosis was 
present. 

This case was reported because it 
I showed, how an extremely fine piece of 
steel can be missed even with X-ray ex- 
amination, since there are many metals 
that do not show in X-ray pictures. 

Ocular injury 

Dr. C. E. Earnest reported the case 
of M. I. S., a civil engineer, aged 36 
years. On February 21, 1935, while in- 
specting in an ore mine, dynamite ex- 
ploded, injuring his eyes and face and 
knocking him into a hole, 10 or 15 feet 
deep. He had a traumatic cataract of the 
right eye, with multiple lesions of the 
cornea and iris, and fine particles of ore in 
. the anterior chamber, posterior chamber. 


and vitreous. A cataract extraction was 
performed and, with correction, the pa- 
tient was able to resume his regular work, 
even though many particles of ore re- 
mained in the eye. This case was re- 
ported because ore does not show on 
X-ray pictures and also because ore is 
nontoxic. 

A number of other cases had also been 
observed previously! One patient, seen 
about 13 years ago, had sustained several 
injuries with tattooing of the cornea and 
multiple particles throughout the eyeball. 
He had had cataract extraction and 
iridotomy, and, with correction, vision 
was 20/100. The patient resumed his 
work although he still had particles of 
ore in his eye. The vision in the left eye 
was 20/20. 

Possible ocular tuberculosis in old 

INJURED EYE 

Dr. C. E. Earnest presented the case 
of Mr. P. J., aged 28 years, who was 
first seen on September 11, 1941. He 
stated that many years ago he had suf- 
fered an injury to his left eye. Since that 
time vision of this eye had been impaired. 
In the past few months vision in the. eye 
had rapidly decreased. The right eye was 
normal, vision 20/17. The left eye was 
slightly reddened, and there was some 
scleral injection. The cornea was clear, 
but there were numerous precipitates on 
the posterior surface. The iris was not 
congested. The pupils were equal in size, 
measuring about 4 mm. in diameter, and 
reacted well to light and accommodation. 
There were, also, numerous small gray 
nodules seen with the slitlamp. The lens 
was clear. There were numerous opacities 
in the vitreous. The disc was apparently 
normal but indistinct, and extending into 
the vitreous was a semitransparent body. 

Above the level of the upper margin of 
the disc there was a whitish mass, prac- 
tically without prominence:- The visual 
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fields, transillumination, and tension were 
normal. There was also an old lesion of 
the lung suggestive of tuberculosis. A 
tuberculin test was negative. 

On September 23, 1941, the left eye 
was fairly quiet. The posterior surface 
of the cornea was almost covered with 
precipitates. There was an exudate along 
tlie margin of the pupil. The fundus was 
very indistinct and the opacities in the 
vitreous were more numerous. The vision 
was the ability to count fingers at 10 feet. 
X-ray treatment was given to tlie left eye. 

During tlie next six months X-ray 
therapy was continued at various inter- 
vals. The eye became quiet, but there were 
some cataractous changes in the lens. 
There was no change in the vision. 

The diagnosis was probable tuber- 
culosis of the left eye. 

Questionable ocular tuberculosis. 

Dr, James M. Lamme presented the 
case of Mrs. A. T., a 49-year-old book- 
keeper, who awakened one morning with 
definite loss of vision in her left eye. She 
had suffered no headaches nor premoni- 
tor)’’ symptoms. The lids, conjunctiva, and 
cornea were normal in each eye. The 
pupil of. the right eye measured 4 mm., 
that of the left eye measured 5 mm., and 
the reflexes were slightly sluggish. The 
vision, R.E., was 20/35—1, improved to 
20/20 with correction. The vision, L.E., 
was 20/100, unimproved with correction. 
There was no objective pathology found 
in the right eye. ' 

The fundus of the left eye showed 
edema and petechial hemorrhages around 
the disc, which was rather indistinct. 
There was generalized edema of' the 
retina. There was a massive fan-shaped 
hemorrhage from the superior temporal 
vein which extended almost to the ora 
serrata. A presumptive diagnosis of optic 
neuritis was made. 

A thorough physical examination, X- 


ray and complete laboratory tests, which 
included blood and spinal-fluid examina- 
tion, were negative. 

The patient was given potassium iodide 
and theelin, and .bed rest was advised. 
One month later the vision ivas still 
20/100 and the fundus findings were un- 
changed. When examined again, one 
month later, tlie acute process appeared 
to be subsiding. The patient was allowed 
moderate e.xercise and advised to stop 
taking the potassium iodide. In Decem- 
ber, 1942, dental examination’ revealed 
five infected teeth, and these were ex- 
tracted. Examination of the fundus at 
this time showed a definite exudate sur- 
rounding an irregular and obscured, su- 
perior temporal vein.- There were small 
veils of exudate over the nerve head, and 
very marked vitreous opacities were 
present. The patient was advised to re- 
sume taking the potassium iodide, and in 
Februar)', 1943, a definite clearing of tlie 
fundus was noted; the vision was R.E. 
20/20, L.E. 20/35-2. Two weeks later 
the patient started working and continued 
with the theelin injections every second 
week. 

Examination ; in April, 1943, showed 
that the fundus landmarks were com- 
pletely obliterated by recent swelling and 
massive hemorrhage,, around the nerve 
head. Treatment- as outlined during the 
first attack was resumed. These observa- 
tions prompted 'a presumptive diagnosis 
of tuberculosis. , ' 

Walter A. Ohmart, 
Secretary. 


ROYAL SOCIETY OF MEDICINE 
Section of ophthalmology 
June 11, 1943 

Mr. F. a. Juler, president 

Abstracted by permission from the 
Proceedings of the Royal Society of 
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Medicine. (Section of Ophthalmology), 
• 1943, volume 36, no. 4, sectional' page 19. 

Band keratitis 

Mr. O. G. Morgan presented a case 
of idiopathic band keratitis in an other- 
wise perfectly healthy pair of eyes. The 
patient was a man, aged 76 years, who 
gave a history of a gradually increasing 
corneal opacity for at least six months. 
There was no evidence of any intraocular 
inflammation or degeneration. In the 
right eye vision was less than 6/60, and 
the band extended across the pupillary 
area. In the left eye tliere was a small 
notchlike clear space just in the pupillar}'- 
area through which he obtained 6/18 
vision.. He had not at any time been en- 
gaged in work which .might have pro- 
duced a chronic irritation of the eyes. 
As the disease was in Bowman’s mem- 
brane and beneath it, optical iridectomy 
>n the poorer eye would seem the most 
Satisfactory form of treatment, especial- 
ly if the visual acuity in the better eye 
Continued to fail. 

Discussion. Mr. Humphrey Neame 
Said that when such a band was definitely 
Calcareous he had found improvement by 
curetting. 

- .Mr. F. A. Juler said that he had had 
two or three of these cases which had 
improved by curetting the central area. 

Major E. F. King asked whether a 
corneal graft had been considered. 

Mr. Maurice Whiting said that it 
Wight be worth while considering the 
question of performing tarsorrhaphy in 
the better eye. Exposure of the cornea 
, m the palpebral aperture had an impor- 
tant effect in the production of band 
Opacities, and if a tarsorrhaphy were 
done in this case it was possible that the 
Opacity might be prevented from becom- 
wg more extensive. 

Mr. J. H. Doggart said that he had 
obsenred several cases of bilateral band- 


shaped keratitis not associated with any 
inflammation, and those which were 
scraped very soon relapsed. The only 
two procedures which might help in this 
case seemed to be ( 1 ) an optical iridec- 
tomy, and (2) a corneal graft. 

Air-Commodore P. C. Livingston 
wondered whether these • cases had any 
nutritional element in them. It seemed 
worth while giving large doses of vita- 
min C intravenously. In somewhat smilar 
cases he had seen doses_of 500 to 1,000 
mg. result in improvement. For some un- 
explained reason the substance seemed to 
reach the cornea in a more beneficial 
form by intravenous injection. 

Mr. O. G. Morgan, in closing, said that 
he was 'quite certain that this condition 
involved the cornea more deeply than 
the epithelium. He said he might tr}' 
vitamin C intravenously, since it could 
be done fairly quickly, but he felt that - 
iridectomy was the most, satisfactory 
treatment in this case. 

Bilateral buphthalmos with con- 
genital anomalies of iris AND SUB- 
LUXATED LENSES 

Mr. V. B. Purvis presented A. B., a 
23-year-old male laborer who had bilat- 
eral buphthalmos along with a ihost un- 
usual condition of the. iris, corectopia, and 
iris dehiscence, with subluxation of 
lenses. 

The patient first appeared, at the hos- 
pital one month ago complaining tliat 
his vision had been defective since birth 
but had become progressively worse dur- 
ing the last six years. He also stated 
that for the past few weeks he had been 
seeing rainbows. Examination showed ^ 
that the cornea of each eye was larger 
than -normal. He had a moderate amount 
of myopia and wore — 8.00D. sph. lenses. 
The vision in the right eye was reduced 
to the perception of hand movements, 
and in the left eye with glasses to 5/60. 
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The tension in each eye was elevated to 
SO mm. Hg (Schiotz). The corneas were 
clear and there were only one or two 
ruptures of Descemet’s membrane in 
each eye. The discs were grossly cupped 
and pale. The visual field in the right eye 
was impossible to chart because of loss 
of fixation, and in the left eye was re- 
duced to within 5 degrees of fixation 
with a 10-mm. object at 330 mm. 

The main points of interest in this 
case were the ectopic pupils, which were 
displaced in an unusual direction down 
and out, and the splits in the mesoderm of 
the iris. Only one of these splits (in the 
right eye) was complete, in that there 
was an accompanying tear of the ecto- 
dermal layer of the iris through which 
a red reflex was obtainable. The condi- 
tion was not one of true polycofia in 
which the accessory pupils each had their 
own individual sphincters. 

The case has not responded to eserine 
therapy and it was decided to perform 
an iridencleisis in each eye. 

Detached retina, questionable cause 

Mrs. V. M. Attenborough reported 
the case of a four-year-old boy who was 
first seen in February, 1943. He com- 
plained that for the past two days he 
could not see with his right eye. Four 
months previously he had had whooping 
cough. The mother stated that he had 
also sustained a fall some time ago. Ex- 
amination revealed a retinal detachment 
of the right eye with what appeared to 
be a disinsertion from the 3- to the 6- 
o’clock position. The eye was quiet. 
There were no keratitic precipitates, no 
syhechiae, _ and no obstruction to trans- 
illumination. 

Discussion. Mr. R. A. Greeves sug^ 
gested that this was a case of Coats’s , 
disease. In various places behind the 
retina there were areas composed of a 


dense, yellowish-white substance, the ap-- 
pearance of which suggested massive 
exudates. The vitreous was clear and 
this, in his opinion, excluded the diag- 
nosis of an inflammatory condition. De- 
tachment of the retina,- such as was pres- 
ent here, is common in the later stages 
of Coats’s disease. He would not advise 
excision. 

,Mr. Humphrey Neame proposed an 
alternative diagnosis; namely, a rather 
unusual endophthalmitis, with the retina 
very much detached. In one such case, in 
which the- eye was excised, the retina in 
the posterior part of the eye was pulled 
forward very much by the tissue strands 
in the vitreous. 

Mr. O. G. Morgan said that because 
the chance of retention of this eye in 
the future was very doubtful and, since 
the pathology was certain, he would rec- 
ommend enucleation. He cited 'a similar 
case in which he eviscerated the eye. It, 
turned out to be a sarcoma and the child 
died of extension, some months later. 

Progressive partial thrombosis of 

THE CENTRAL RETINAL VEIN 

Mr. P. D. Trevor-Roper (on behalf 
of Mr. P. G. Doyne) presented the case 
of a woman, aged 36 years, who in No- 
vember, 1942, saw black spots in front of 
her left eye, lasting about one hour. In 
May, 1943, she noticed black spots again, 
followed by slight mistiness which grad- 
ually disappeared during the next few 
days. On admission to Moorfields on the 
next day the right eye was found to be 
normal and the vision was 6/5. In the 
left eye the vision was 6/5 and the eye , 
was normal except for the fundus, which 
showed dusky and engorged veins , and 
a swollen and blurred optic disc. There 
were two minute hemorrhages along the 
inferior nasal vein and one near the 
macula. A course of heparin injections> 
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was given and seven days after admis- 
sion the patient was discharged. The left 
eye showed the same condition of the 
veins as when first seen ; increased swell- 
ing of the disc with several small hemor- 
rhages around it, and absorption of the 
small hemorrhages along the inferior na- 
sal vein. When seen on June 1, 1943, 
the hemorrhages had increased and the 
papilledema had become more marked. 
There were at this time about four small 
-hemorrhages around the macula and a 
dozen scattered along the retinal vein. 

A Wassermann test was negative. X- 
ra}^ examination of the chest was nega- 
tive. Physical examination showed no 
abnormality except rather low blood 
pressure (100/80) on separate occasions, 
and dental sepsis. 

The case was of special interest in view 
of the slowly progressive nature of the 
fundus changes resulting from partial 
central-vein thrombosis ; and also in con- 
demning the use of heparin, which was 
shown to be of no avail even when the 
thrombosis was in its earliest stages. 

Discussion. Mr. F. A. Williamson- 
J^oble said tliat he thought this was a 
thrombosis because the slighest amount 
of pressure on the unaffected eye caused 
venous pulsation, whereas if one pressed 
on the unaffected eye there was no ve- 
nous .pulsation until sufficient pressure 
had been exerted to elicit arterial pulsa- 
tion, at which time the vein collapsed in 
the same quick way as the artery. 

Chorioretinitis associated with 
_ toxoplasma 

Col. Derrick Vail (MC), A.U.S., 
presented a paper on a type of chorio- 
retinitis which is produced by the toxo- 
plasma parasite. A brief history of the 
toxoplasma was given which included its 
habitat and host. The method of invasion 
nf the host is unknown at present. Lab- 


oratory tests reveal a number of experi- 
mental means of transmission of the 
parasite. A description of the parasite 
followed. 

The infestation affecting the eye was 
first reported in 1923 by Janku. Since 
tlien a few others have reported cases. 
A resume of these findings was given. 

In the cases described the ophthalmo- 
logic examination revealed in both the 
infantile and adult cases the familiar cir- 
cumscribed exudative choroiditis. There 
is a predilection for the macular area, and 
the lesions are usually bilateral and mul- 
tiple. Activity of the lesion is character- 
ized by choroidal hemorrhage, usually in 
tlie direction of the extension of the le- 
sion. Healing is shown by pigmentation, 
sometimes accompanied by proliferative 
retinitis and in one case retinal detach- 
ment. 

In 11 of the cases described the condi- 
tion was probably congenital, in the 
twelfth it was without doubt acquired. 
Three additional cases occurring in 
adults past the third decade, under Colo- 
nel Vail’s observation, have not yet been 
reported. These are probably acquired 
cases of toxoplasma. 

Iridocyclitis with corneal precipitates 
has been found twice; vitreous opacities 
may or may not be present. 

The diagnosis in congenital cases can 
be made by the clinical tetrad of symp- 
toms as described by Sabin. This is : ( 1 ) 
hydrocephalus or microcephalus ; (2) 

cerebral calcification; (3) chorioretini- 
tisj; and (4) disturbances of nervous 
function. 

Koch and his associates believe that 
the intraocular lesions of toxoplasmic 
encephalitis have certain characteristics 
that seem to distinguish them from other 
forms of choroiditis. Among these are, 
regularity of bilateral involvement of the 
macular region, tendency to bilateral oc- 
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currence of other than ocular lesions, 
presence of massive chorioretinal de- 
generation, extensive connective-tissue 
proliferation and heavy pigmentation, 
tendency to the occurrence of associated 
congenital defects in the eyes, and con- 
stant clarity of the media in the presence 
of severe chorioretinitis. 

However, in Colonel Vail’s opinion, 
there is nothing in the ophthalmoscopic 
appearance of the lesions that is char- 
acteristic, at least in the older children 
and adults under his observation, pro- 
vided one accepts the validity of the 
laboratory test as the diagnostic yard- 
stick. 

More studies are needed to prove the 
validity of the toxoplasma neutralization 
test. Up to the present the test seems 
most promising and accurate. Sabin’s 
studies unfortunately have been inter- 
rupted by the war, but in a recent article 
he has described 151 individuals sus- 
pected. of toxoplasma infection, 59 of 
whom gave positive neutralization tests 
for toxoplasma. It is significant that in 
9 out of 10 cases in which the sera con- 
tained neutralizing bodies for toxo- 
plasma, the only clinical manifestation 
was that of a chorioretinitis of unknown 
etiology with a predilection for the 
macular region. Sabin had also found that 
occasionally the serum of the mother 
and less frequently the serum of the 
father or older siblings was also posi- 
tive. 

The, spinal fluid or heparinized blood 
or both are injected into niice and 
'guinea pigs by the intracerebral and ab- 
dominal routes. Using rabbits, , neutrali- 
zation tests can also be made, with human 
sera. For details of these tests, reference 
should be made to Sabin’s article. 

Conchision. Cases of ^ chorioretinitis in 
infants in which the toxoplasma parasite 
has been found microscopically have 
been described. Other cases in older 


children, and adults whose sera con- 
tained neutralizing bodies for toxoplasma 
are mentioned in the literature. This 
new etiologic concept is important 
enough to stimulate further study. 


COLLEGE OF PHYSICIANS OF 
PHILADELPHIA 

Section on ophthalmology 
October 21, 1943 
Dr. Alfred Cowan, chairman 

Me2\ioir of Dr. Griscom . 

Dr. Charles R. Heed delivered this 
tribute. 

Drusen of the optic nerve simulating 

BRAIN TUMOR 

Dr. J. Waldman and (by invitation) 
Dr. N. S. Schlezinger and Dr. B. -J. 
Alpers presented a paper in which the 
anamnestic data in two cases of optic- 
nerve drusen were described and, revealed 
a clinical syndrome chiefly characterized 
by headache, vomiting, and an altered ap- 
pearance of the optic discs somewhat sug- 
gestive of early papilledema. The diag- 
nostic possibility of a brain .tumor was 
seriously considered in both cases. The 
result of intensive clinical investigation, 
including pneumoencephalography, : made 
evident the fact that the symptorhs in 
these patients were not due to, brain 
■tumor. 

A review of the literature discloses that 
the origin of optic-nerve drusen is as yet 
not clearly, defined. The consensus of 
opinion favors the hypothesis that drusen 
arise from abnormal hyaline secretions of 
the proliferated neuroglia in the papilla. 
The occurrence of optic-nerve drusen 
without symptoms is- well laiown, and 
their associatio'n with ophthalmologic dis- 
eases such as retinitis pigmentosa, glau- 
coma, melanosarcoma, and so forth, has 
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been pointed out. The relatively frequent 
concurrence of drusen of the optic nerve 
with neurologic disorders is considered 
in some detail. Particular attention is di- 
rected toward tlie relatively frequent ap- 
pearance of headache as a conspicuous 
symptom in some patients with optic- 
nerve drusen. Such patients demonstrate 
the fact that this generally benign neuro- 
ophthalmologic . disorder may sometimes 
be characterized by symptoms and signs 
which closely resemble those ordinarily 
associated with brain tumor. Conspicuous 
among these clinical manifestations are: 
(1) heaidache; (2) obscuring of the optic 
disc with, at times, elevation of the optic 
disc; and (3) various visual-field altera- 
tions, 'usually including enlargement of 
the blind spot. 

Discussion. Dr. William Zentmayer 
said that he thought that cases showing 
the accumulation of hyaline bodies en 
viasse on the head of the optic nerve are 
especially rare, and make it worthwhile 
reporting such cases. He had two such in- 
stances that he wished to put on record. 
The first patient was a 23-year-old woman 
who was referred in May, 1942, by an 
ophthalmologist in Florida. She had been 
under his care since July, 1928. In 1931 
there was an appearance of pseudopapilli- 
tis, but it was not until 1939 that the pres- 
ent condition in its incipiency was noted. 
In April, 1942, the ophthalmologist’s 
notes detailed an accurate description of 
the condition. The visual fields were con- 
tracted and showed a number of reenter- 
'ihg angles. Suspecting some organic 
trouble, he had a thorough physical ex- 
amination made which revealed some kid- 
ney disturbance, the exact diagnosis of 
which was not stated, but there was a per- 
sistent high albumin with blood cells. 

The' patient was normal mentally, and 
presented no physical defects. The cor- 
rected vision was R.E. .6/4, partly; L.E. 
6/6, partly. The intraocular pressure was 


a low normal. In the right eye, the media 
were clear, and on the upper portion of 
the disc there was a mass ofhyaline mat- 
ter resembling a “white mulberry.” The 
mass lay beneath the vessels, and there 
was some extension onto the retina. In 
the left eye, tlie appearance of the disc 
was similar, but not so conspicuous as in 
the right eye. In both eyes the retinal ar- 
teries were too bright. 

The visual fields showed considerable 
irregular contraction with great enlarge- 
ment of the blind spot; the right field, 
presenting several reentering angles, and 
the left field but one. There could be but 
little doubt that the condition was drusen 
of the nerve head. The visual-field anom- 
alies have been noted before by others, 
the explanation is that the mass makes 
pressure on the retinal fibers as they 
emerge from the disc. As the history 
seemed to indicate that the condition was 
recently acquired and progressive, there 
is a remote possibility that the central 
vision might later be impaired by pressure 
on the papillo-macular bundle of fibers. 

The second case was, one might say, 
more spectacular. The patient was a nine- 
year-old boy, referred by an ophthal- 
mologist in New Jersey. The history was 
negative. The child was somewhat under- 
nourished, but there, was no history of 
convulsions ; his mentality was good, and 
there was no adenoma sebaceum. In the 
right eye the media were clear. Covering 
all but a narrow rim of the optic papilla, 
and extending somewhat below the lower 
border of the papilla onto the retina, was 
a heap of hyaline globular bodies, varying 
in size, but averaging about the diameter 
of a retinal vein, the larger ones being 
at the lower portion of the mass, giving 
the whole the appearance of a “white mul- 
ber^)^’’ The spheres were almost trans- 
parent, and projected 5 diopters into the 
vitreous. The fundus level was emme- 
tropic. At the temporal border of the disc. 
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the crystals were banked in two levels, 
and, between the two, the inferior tem- 
poral vein emerged. The nasal vein was 
pushed up somewhat at the edge of the 
disc. The rest of the fundus was normal. 
After homatropine had been instilled, 
the vision in the right eye, without cor- 
rection, was 6/6. 

The fundus of the left eye presented 
no anomalies. No recent notes regarding 
the progress of these cases were made. 
Mass drusen of the nerve are rather 
uncommon, and this is shown by the" 
fact that the men who saw the two cases 
had many years of experience in ophthal- 
moscopy, but apparently neither of them 
had ever seen such a case. 

In regard to tlie first patient, the notes 
showed a pseudo-optic papillitis. As the 
patient was under observation for several 
years before tlie appearance of the hya- 
line masses on the disc, it is possible that 
the pseudopapillitis observed in 1931 was 
due to the presence of these hyaline 
masses in the optic nerve, and that later 
the increase became apparent on tlie sur- 
face of the papilla. 

He said he believed there should be no 
difficulty in making a diagnosis in these 
cases, although in tuberous sclerosis the 
gross ophthalmoscopic appearances are 
similar, in some instances they have been 
described as “mulberry like,” and should 
there be but a single lesion involving the 
nerve head, there would be a close resem- 
blance. However, the general symptoms 
of tuberous sclerosis at once clear up the 
diagnosis. 

Dr. N, S. Schlezinger, in closing, said 
that he would like to add one thing, that it 
is the case in which the drusen are more 
deeply situated, and in which the appear- 
ance of the fundus resembles a pseudo- 
neuritis that creates a problem from the 
neurologist’s standpoint. In such cases 
there may be some elevation of the optic 
disc and some enlargement, of the blind 


spot, but no drusen visible ophthalmo- 
scopically. He, said he thought that these 
present a difficult diagnostic problem es- 
pecially if they are associated with the 
type of headaches that were such a con- ■ 
spicuous complaint in the second case he 
described. 

Massive skin graft 

Dr. E; B. Spaeth gave a moving pic- 
ture demonstration which illustrated some , 
of tlie rather important factors connected 
with a free-skin graft. The picture pre- 
sented a patient witli a tremendous keloid 
in the whole right eye which was in a 
terrific state of ectropion from keloid and 
contraction. 

An attempt was made subsequently for 
corneal grafting, but this proved unsuc- 
cessful because of the tremendous thick- 
ening of tlie cornea accompanied by a 
severe iridocyclitis. Insofar as the skin 
graft was concerned, it was simply a 
matter of improving the cosmetic ap- 
pearance of the child. 

Junius Kuhnt macular degeneration. 

Dr. Samuel Altman presented a pa- 
per on this subject. 

Discussion. Dr, Charles E. G. Shan- 
non stated that he had been permitted to 
examine the patient and there were two 
features that impressed him and that 
were brought out by Hr. Zentmayer in a 
recent discussion of this case. First, that 
the macular degeneration should occur in ■ 
a man 34 years old (the juvenile type 
that is extremely rare) ; and, second, the , 
opportunity of noting the early or hemor- 
rhagic stage in the right eye and its full 
developrhent in the left. 

Dr. W. Zentmayer stated that it must 
be rare to be able- to observe the: initial 
stage and the final stage of this condition 
in the same patient, so that Dr. Altman’s 
case was a very instructive one. 

As to the origin of the fibrous tissue. 
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it was long held that it arose from the 
hemorrhages. Later, Verhoeff found that 
the pigment .epithelium of the retina was 
also a factor in the production of the 
new-formed tissue. 

Dr. Samuel Altman, in closing, said 
that it seemed that in these cases, once 
the damage is done, and vision reaches 
a certain level, the condition remains sta- 
tionary. 

Warren S. Reese, 
Secretary. 


NEW YORK SOCIETY FOR 
CLINICAL OPHTHALMOLOGY 

• October 4, 1943 

Dr. Sigmund A. Agatston, presiding 
Contact lenses 

Mr., Theodore Obrig presented a 
kodachrome film on this subject during 
the instructional hour. 

A NEW METHOD FOR TESTING MACULAR 

FUNCTION 

Dr. Max Goldschmidt pointed out 
that in an}’^ beginning affection of the 
macula, confusion may exist between a 
macular lesion 'and retrobulbar neuritis. 
He quoted Duke-Elder as saying “the 
clinical picture of the retinal edema in its 
milder aspects is frequently difficult to 
detect; even with Vogt’s red-poor light 
and Evans’s method of scotometry, the 
finding of a macular edema is difficult or 
even impossible.” 

These difficulties may be overcome by 
applying the phenomenon of Haidinger’s 
brushes for the examination of the macu- 
la. This phenomenon is elicited by gazing 
through a polaroid glass or a Nicol’s 
prism which is rotated before a regular 
white plane or the blue sky. The eye sees 
two bright patches, bluish in color, bor- 
dered by two hyperbola,' between which 
are the characteristic yellow brushes. The 


figure rotates with the polaroid glass. To 
facilitate the observation of the brushes. 
Dr. Goldschmidt combined the polaroid 
glass with a blue-glass filter and the pa- 
tient looks through a tube at a milk-white 
plane glass illuminated from behind. 

The ability to see the Haidinger’s 
brushes is relatively independent of the 
visual acuity and the state of refraction, 
but requires the integrity of the macula. 
Examination of the average patient or 
older child is not difficult, but where there 
is involvement of both eyes, or the patient 
has only one eye, there must be sufficient 
intelligence to understand the procedure. 

The phenomenon is dependent upon 
the arrangement of the fibers of Henle’s 
layer which parallels the external limiting 
membrane and acts as a polarizer,- the 
Polaroid glass acting as an analyzer. The 
slightest change, structural or physiologic, 
results in loss of this faculty. It is there- 
fore possible to apply the Haidinger’s 
brushes in cases where there is question- 
able lack of the fovea, the slightest path- 
ologic change in the fovea, or for differ- 
entiation between the earliest stages of - 
macular disease and retrobulbar neuritis. 

The brushes could not be seen in cases 
of albinism with nystagmus. In alternat- 
ing strabismus they could be seen with 
either eye and with the fixating eye in 
monocular strabismus, but only some of 
the patients in latter cases saw them with 
an amblyopic squinting eye. These had 
improvement of vision on prolonged oc- 
clusion, but amblyopic eyes which could 
not see the brushes did not benefit by oc- 
clusion of the other eye. A patient having 
retinal edema, discernible with the' Gull- 
strand ophthalmoscope but not the mo- 
nocular ophthalmoscope could not see the 
brushes. However, they were seen when 
the edema subsided and were lost again 
upon recurrence. 

The brushes are never absent in retro- 
bulbar neuritis except where there is an 
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absolute central scotoma and marked 
visual loss. Their presence or absence 
proved of value in differentiating between 
this condition and early macular disease. 

Other applications of this test, which 
Dr. Goldschmidt suggests calling Haid- 
higcr’s polaricaiion test of the fovea 
centralis, will be reported later. These 
concern the influence of drugs on the 
macula, the measurement of intraocular 
capillary pressure, and the possibility of 
an early diagnosis of glaucoma. 

Discussion. Dr. E. Waldstein pointed 
out that gazing tlirough a pinhole in a 
piece of moving cardboard enables one to 
see the vascularization about the macula. 
An intelligent patient with one normal 
eye should be able to observe the differ- 
ence between it and an eye with a dis- 
turbance in the vessels. 

Dr. Goldschmidt pointed out that the 
observation Dr. Waldstein mentioned 
does not help in examining the macula 
itself, but rather the endings of the blood 
vessels. 

Contact glasses in diagnosis 

Dr. John McLean discussed special 
uses for contact glasses in diagnosis. The 
spherical segment ground glass may be 
used to eliminate corneal astigmatism in 
the determination of lenticular astigma- 
tism. The same type of glass is sometimes . 
useful in obtaining a clear view of the 
' . fundus in keratoconus and other condi- 
tions of corneal aberration which distort 
the ordinary ophthalmoscopic picture. 
The glass with four lead dots at- the lim- 
bus is well known for its use in X-ray 
localization of intraocular foreign bodies. 
The- flat-surfaced contact glass which 
optically eliminates the anterior corneal 
curvature renders the fundus and poste-. 
rior vitreous visible for slitlamp examina- 
tion. Such technique, however, requires 
close approximation of the illuminating 
and visual axes and permits only a mo- 
nocular picture. 


A gonioscopic contact glass is the only 
absolute necessity in the way of gonio- 
scopic equipment. For ordinary clinical 
use complicated gonioscopes are not nec- 
essary, and a variety of illuminating and 
magnifying devices can be. used. Gonios- 
copy is not confined to the study of 
glaucoma. It is also of great clinical value 
in the study of anomalies of the anterior 
chamber and its angle ; the discover}^ and 
localization of small foreign bodies in the 
angle ; the study of tlie angle in inflamma- 
tory' processes ; tumors of the angle, iris 
root, and ciliary body; and in postopera- 
tive studies after all ■ty'-pes of intraoicular 
surgery. 

In the study' of primary' glaucoma it 
was pointed out that gonioscopy may not . 
be relied on for early diagnosis because 
the majority' of early' cases do not show 
changes in the angle. Hpwever, the selec- 
tion of the best ty'pe of operation and the 
right site for it is best done with the aid 
of gonioscopy. . , 

In congenital glaucoma the type and ex- 
tent of congenital anomaly of tlie filtration 
structures is disclosed by gonioscopy and 
treatment may be undertaker! accordingly. 

In postoperative glaucoma, particularly 
following cataract extraction, .glaucoma 
may often be suspected before any other 
signs are manifest by study' of the angle. 
This procedure reveals early changes m 
patients who must be watched and treated 
for potential postoperative glaucoma.' 

Various other types of glaucoma can be 
discovered and understood, such as, glau- 
coma capsulare, diabetic rubeosis, and 
glaucoma following central venous occlu- 
sion. 

■ In unsuccessful glaucoma operations 
gonioscopy is often useful in diagnosing 
the cause for surgical failure so that it 
can subsequently be avoided. 

Slitlamp study of the vitreous , 

Dr. Milton Berliner discussed the 
biomicroscopic examination of the vitre- 
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ous and the limitations of the ordinary 
slitlamp and microscope. Methods of 
overcoming these difficulties to enable 
visualization of the posterior vitreous 
were described. The normal vitreous as 

N 

well as various, pathologic changes were 
considered and slides were presented il- 
lustrating these as well as other aspects of 
the paper. 

Diagnostic value of pupillography 

■ Dr. Otto Lowenstein said that pupil- 
lography is a method of simultaneously 
recording the pupillary movements of 
both eyes under the condition of darkness 
by means of an infrared-light filter. It is 
a diagnostic system based on the results 
, obtained by that method. Routine pupillo- 
Sgraphic examination includes the study of 
me reactions to: 1) light; 2) near and 
distance vision; 3) darkness; 4) sensory 
and psychologic stimuli ; as well as 5) the 
pupillary reflex to lid closure, either after 
tactile stimulation of the cornea or the lid 
' margins, or as spontaneous blinking. 

It is the purpose of pupillographic ex- 
.^mination to check the integrity of the 
ifipre or less well-known pathways of 
neiwous control of the pupils, on both the 
parasympathetic and the sympathetic side. 

, A short, up-to-date review of the re- 
sults of pupillographic studies was given 
showing that pupillography is a kind of 
microscopic analysis of a living process 
which enables one to detect phenomena in- 
visible to the naked eye. They are con- 
cerned with : 

1) The early diagnosis and localization 
of organic lesions of parasympathetic 
origin. In this group the detection of pre- 
liminary stages of the Argyll Robertson 
pupil seemed to^be the most important 
■ one, enabling early, really preclinical, de- 
' tection of symptoms of a syphilitic lesion 
of the central nervous system and, par- 
ticularly, observation of its development. 
- 2) The vast field, only recently opened 
by pupillography in the diagnosis of the 


sympathetic system, makes it possible to 
arrive at an early diagnosis within a re- 
gion hitherto largely unknown and to 
evaluate many S3TOptoms. This may- re- 
veal other conditions, especially neuroses. 

Discussion. Dr. Mark Schoenberg sum- 
marized the findings from 50 cases of 
glaucoma studied pupillographically with 
Dr. Lowenstein. Changes were found in 
all 50 of these cases of glucoma simplex, 
not only in established cases but in very 
early cases, and, even more significant, in 
the apparently normal eye of patients with 
clinically unilateral glaucoma. This last 
finding holds great promise for the fu- 
ture, although it must be realized that it 
is based on only 50 cases. 

Dr. George Kleefeld described studies 
performed on visualization of the pupil in 
darkness, using infrared light for obser- 
vation. These studies were interrupted by 
the invasion of Holland and await the 
termination of the war for their resump- 
tion. 

Dr. Isadore Givner stated that he and 
Dr. Lowenstein have been investigating 
Graves’s disease pupillographicalty. The 
number of cases is small and his remarks 
were made as a preliminar}'^ report. Pu- 
pillographic changes are found showing 
fatigue of the contraction to light, which 
indicates parasympathetic involvement. In 
all cases studied, there was a block in the ' 
normal redilatation that occurs after con- 
traction to light. This is significant of cen- 
tral sympathetic disturbance. If these 
findings are confirmed by further work, 
they will be the first tangible evidence of 
hypothalamic involvement ih Graves’s . 
disease and may explain not only cases of 
widened palpebral aperture with no ele- 
vation of the basal metabolic rate, as in 
postthyroidectomy cases, but also the ab- 
sence of a dilated pupil in a condition in 
which stimulation of the sympathetic has 
long been recognized. 

Leon H. Ehrlich, 
Secretary. 
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THE TRAINING OF BRITISH 
OPtITHALMOLOGISTS 
In view of the coming postwar^ coopera- 
tion between America and Britain, it may 
be appropriate to study the similarities 
and differences of ophthalmic education 
in the two countries. Before taking up the 
question of .ophthalmic residencies, it is 
necessary to understand the backgrdund 
of general medical education in England. 

The prescribed course of medical stud- 
ies usually covers five years; the 1st year 
is entirely premedical, the 2d and 3d years 
are devoted to the regular basic medical 
studies, and the last two years are occu- 


pied with clinical work in a hospital. None 
of this period is spent as an actual resi- 
denti and after^graduation it is not .com- 
pulsory to take an intemeship, although 
the majority do apply for the small num- 
ber of good interneships available. No 
A.B. or B.S. degree is required for' ad- 
mission to medical schools, hence matricu- 
lation often takes place at about 17 or 18 
years of age following the completion of 
what would correspond to our high school 
course. Thus it is possible to begin general 
practice at the age of 22 or '23. The joint 
degree of M.B. and Chir. B. (Bachelor of 
Medicine and Surgery) is 'granted to 
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those who have completed the required 
course of study and passed the necessary 
examinations. The degree of M.D. cannot 
be taken until three years later and is 
given to those who submit a satisfactory 
thesis on some medical topic. There is also 
a corresponding degree in surgery, M.S. 
or M.Ch. (Master of Surgery), granted 
on the same basis. These higher degrees 
are purely voluntary and most British 
practitioners do not possess them. 

After completing his medical studies, 
the young doctor is not faced with the 
prospect of state board examinations such 
as exist in the United States. A man 
qualifies for medical practice as soon as 
he obtains a degree in medicine and sur- 
gery from a university. He simpty has to 
register this degree with the General 
Medicine Council and can then begin 
practice immediately anywhere in the 
United Kingdom. Although some medical 
schools are considered superior to otliers, 
there are no third-rate schools such as we 
understand them ; hence the possession of 
any university degree in medicine and sur- 
gery is considered evidence of qualifica- 
tion to treat the sick. 

In addition to the regular university 
medical degrees, there are several medical 
diplomas, the possession of any one of 
. which entitles a man to registration as a 
medical practitioner on exactly the same 
basis as the holder of a uni-rersity degree. 
The first of these is called the L.S.A. 
(Licentiate of the Society of Apothe- 
caries) . This is considered the lowest “de- 
gree” in British medicine. It can be taken 
by those who have not quite finished their 
university course, since the full five years 
of medical' studies are not required before 
application is made for this examination. 
If one is granted the L.S.A. one can 
theoretically be qualified to practice medi- 
cine a short time before graduation from 
medical school. Should he fail in his final 
university examinations, a student, may 


try for the L.S.A. diploma and, if success- 
ful, be able to practice while waiting for 
another try at his university degree. This 
however is not the usual custom. It should 
be pointed out, also, that a practitioner 
who holds only the L.S.A. diploma is not 
eligible for election to any good medical 
society nor to the staff of any first-class 
hospital. 

Another of these special medical diplo- 
mas is the so-called Conjoint Board Cer- 
tificate leading to the joint degrees of 
M.R.C.S. and L.R.C.P. (Member of the 
Ro)’-al College of Surgeons and Licenciate 
of the Royal College of Physicians). This 
diploma is conferred after the candidate 
has successfully passed a comprehensive 
examination. Here, again, tlie qualifying 
period is slightly shorter than the regular 
university degree, and the standard of the 
examinations is generally considered low- 
er, partly because the latter may be taken 
in three or four separate parts instead of 
all together as is the case in most univer- 
sity degrees. 

There are a large number of students 
in London medical schools who take these 
Conjoint Board examinations. They do 
this in order to become qualified a few 
months earlier than would be possible if 
they waited for their regular university 
degrees. They then become eligible to 
compete, at an earlier date for the rela- 
tively small number of good hospital ap- 
pointments (intemeships) which are 
available at the ' big teaching hospitals. 
About half of them go back later to talce 
their regular M.B. Chir.B. degree at the 
university. 

The Scottish Colleges of Physicians 
and Surgeons in Edinburgh and Glasgow 
offer another diploma, the L.R.C.P. and 
L.R.C.S. (Edinburgh) and L.R.F.P. and 
S (Glasgow), often called the “Scottish 
Triple.” This is more or less similar to the 
Conjoint Board Certificate. 

The aforenamed are those degrees and 
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diplomas that entitle a man or woman to 
begin the general practice of medicine 
anyAvhere in the British Isles. For those 
who wish to specialize in some branch of 
medicine or surgery it is customar}'-, 
though not necessary, to obtain further 
qualification. There is no statutory ob- 
ligation to obtain higher degrees, but ap- 
pointments to the staff of most good hos- 
pitals are open only to those who do. All 
good staff surgical appointments, includ- 
ing the best appointments in ophthalmolo- 
gy, require candidates to possess the 
F.R.C.S. (Fellow of the Royal College 
of Surgeons), which is open to any reg- 
istered doctor who can pass the severe 
examinations in anatomy, physiolog)’’, pa- 
thology, and surgery, both clinical and 
operative. These examinations are organ- 
ized and conducted by the Royal College 
of Surgeons in England and a correspond- 
ing body in Edinburgh. For those wishing 
to specialize in internal medicine there is 
a stiff examination Offered by the Royal 
College of Physicians of London leading 
to the degree of M.R.C.P. (Member of 
the Royal College ■ of Physicians.) To 
those specializing in obstetrics and gyne- 
cology there is offered an additional de- 
gree of M.R.C.O.G. (Member of the 
Royal College of Obstetrics and Gynae- 
cology), awarded after passing an exami- . 
nation and submitting clinical notes on a 
certain number of cases. 

Those members of the Royal College of 
Physicians and. Royal College of Obstet- 
rics and Gynaecology who attain posts of 
high authority in certain hospitals and 
universities may be elected without fur- 
ther examination to the title of .Fellow of 
their respective colleges (F.R.C.P., 
F.R.C.O.G.). 

In addition to these more well-known 
diplomas and degrees there are a series of 
others awarded by the Royal College of 
Surgeons and Royal College of Physicians 
jointly. These include diplomas in public 


health, radiology, ophthalmolog)', , ofo- 
laiyngolog}q child health, and anesthetics. 
Such diplomas can be obtained only by 
further examination after qualification. 

In the majority of cases the candidates 
must have held certain posts in recognized 
hospitals where they have practiced tlieir 
specialty for a specified period of time. 
These special diplomas are quite similar 
to our American Specialty Board Cer- 
tificates^ 

It can be seen from this brief outline 
that there exists in Britain a graded sys- 
tem of medical education not unsimilar 
basically to our own. The first difference 
that strikes one is the early age at \yhich. 
a doctor may begin to practice. Although^' 
this undoubtedly lightens the economic ' 
burden, the average American would feel 
that this advantage must be weighed 
against a lower standard of education in 
the liberal arts and a certain lack of ma- 
turity on starting out- to heal the sick. 
Perhaps only 10 percent of Britirii medi- 
cal graduates possess an A.B. degree. 

The next notable difference is the ab-; 
sence of the compulsory interneship fol-' 
lowing graduation . from medical school. 
About 75 percent of graduates' do take a 
house job of six months’ to one year’s, 
duration but the remaining 25 percent - 
usually become assistants to well-estabT 
lished practitioners and gradually acquire 
experience during their apprenticeships. 

It should be pointed out again that while 
standards for general practice seem rather 
low, the possession of a qualif 3 dng di- 
ploma alone, such as the L.S.A. or the . 
Conjoint- Board Certificate, does not open 
up to the young doctor opportunities for 
advancement, for even in the smaller rural • 
hospitals preference is given to the holder 
of a university degree in medicine. Hence ! - 
the majority of young medical men do 
obtain their university degrees. 

If one is going to specialize, the re- 
quirements are relatively high. Special 
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residencies are available where good' 
training can be obtained. Then examina- 
tions are taken for the Specialist diplomas 
and later for the high degrees of F.R.C.S., 
M.R.C.P., or M.R.C.O.G. These latter 
degrees might be compared in some ways 
to our own F.A.C.S. and F.A.C.P. except 
that the British degrees are considered 
more as real degrees and are only granted 
after passing very severe examinations at 
which sometimes more than 50 percent 
fail. 

So much for British medical education 
in general ; we now come to a considera- 
tion of their ophthalmic residencies. Al- 
though there naturally exist individual 
-differences in the trailing routines of 
_ many . ophthalmic institutions, we might' 
take the Royal London Ophthalmic Hos- 
pital (Moorfields) as a typical example. 
This institution, established in 1805 as the 
first special hospital for the treatment of 
the eyes in the United Kingdom, is known 
to many American ophthalmologists. At 
•Moorfields . there are four residents 
known, in order of seniority, as the Senior 
Resident Officer, and the first, second and 
third House Surgeons. They are ap- 
pointed for periods of six months in each 
of these positions upon recommendation 
of the medical board. Thus, a man 'who 
secures an original appointment, may ex- 
pect to have a period of two years’ train- 
ing.' 

Original appointments are made on the 
basis of previous training, letters of rec- 
ommendation, and personal interview 
with the -surgeons. Although the only 
stated requirement is that candidates must 
be registered medical practitioners, actu- 
ally there are a number of other factors 
which determine their selection. For in- 
stance, those possessing a university de- 
gree are considered before those holding 
a medical diploma such as the L.S.A. or 
the Conjoint Board Certificate. Also pref- 
erence is given to those who have com- 


pleted an intemeship in general medicine 
or surgery. In addition, practically all 
appointees have either had a shorter pe- 
riod of ophthalmic training elsewhere, or 
have worked, under supervision, in the 
out-patient clinic at Moorfields for a year, 
and taken various courses there before ap- 
plying for ther appointment. All residents 
live in the hospital and, in addition to 
room, board, and laundry, receive a 
rather generous salary which, in terms of 
U. S. currency at current exchange rates, 
is as follows : the 3d House Surgeon $400, 
the 2d House Surgeon $500, and the 1st 
House Surgeon and Senior Resident Offi- 
cer $600 each. Thus, at the completion of 
the 2-year appointment, a man will have 
received $2,100. In addition to this, the 
Senior Resident Officer is authorized to 
accept remuneration from the surgeons 
for assisting them in private operations in 
the hospital. Also he may collect small 
fees for attendance in court cases and for" 
making reports on hospital cases when 
requested. It becomes apparent that the 
financial remuneration for a resident at 
Moorfields far exceeds any figure given to 
American ophthalmic residents. This is 
rather surprising considering the relatively 
lower pay scales which exist throughout- 
all phases of military and civil life in 
England. 

The routine of the residents may be 
outlined briefly as follows : 

The duties of the 3d House Surgeon 
are entirely in the out-patient department. 
He is kept busy all morning seeing cases 
referred to him by members of the surgi- 
cal staff. 'When required, he assists at 
minor operations and administers anes- 
thetics to outpatients. In the aftenoon he 
continues to see the overflow from the 
morning clinic and takes care of all acci- 
dent cases or other emergencies that may 
present themsevles. 

The 2d House Surgeon’s duties pertain 
mainly to in-patients. He has allotted to . 
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his care all public house patients on one 
floor as well as cases of purulent oph- 
thalmia. He is responsible for keeping the 
records on these patients, making the daily- 
visit, changing the dressings, and the like. 
He accompanies the surgeon, on his visit 
and assists him in operations. He may also 
be called up to assist the Senior Resident 
Officer or the 1st House Surgeon in sur- 
gery, or to administer anesthetics when 
required. 

The 1st House Surgeon takes care of 
the remainder of the public-ward patients 
and also the private patients. He makes 
the' visit with the surgeon in charge and 
assists at operations. It is at this point 
that he is allowed to do some surgery 
under supervision. 

The Senior Resident officer has general 
control and supervision of all house pa- 
tients, both public and private. He is re- 
sponsible for the work performed by 
"other residents. He attends the surgeons 
on tlieir visits and assists them in opera- 
tions. It is during these last six months 
that the bulk of his operating is done. It 
has already been mentioned that he also 
represents the hospital in testifying in 
court cases and in making out reports for 
insurance cases. 

There is no doubt that a resident of 
Moorfields is well trained in surgery. 
The following list of operations per- 
formed by a recent graduate during his 
term, of office as Senior Resident Officer 
.aud 1st House Surgeon represents the 
average surgical experience. 


(Operation Cases 

Cataract 100 

Trephining SO 

Iridectomy 30 

Squint 100 

Retinal detachment 90 

Intraocular foreign body '. 35 

Enucleation and Evisceration 120 


The bulk of refraction and perimetry 
at the hospital is done by paid refrac- 
tionists. Orthoptics and clinical laboratory 


work (blood counts, cultures, urinalysis, 
and so forth) are taken care of by special 
technicians. Thus a resident is not both- 
ered b)’- the necessity of performing these 
details but is free to employ his time in 
studying his patients. This system has 
much to recommend it pro-vided the resi- 
dent has a thorough training in refraction 
and perimetry beforehand and is able to 
do enough refractions and fields during 
his residency to learn the art of these all- 
important tests as well as tlie theory. . 

There is no organized system of in- 
struction during the residency itself. The 
elements of refraction, perimetry, pa- 
tholog}’-, and the like, must be learned be- 
forehand. As pre-yiously stated, practically, 
all residents before appointment have 
worked in the out-patient department for 
a year. Here they have availed themselves 
of the various courses offered in tlie after- 
noons by the school of .ophthalmology. 
The faculty of this school consists of the 
active and consulting staff of the hospital. 
A list of these courses is as follows : 

Anatomy 

Optics 

Ophthalmoscopy 
Medical ophthalmology 
Operative surgery 
Slitlamp microscopy 
Orthoptics 
Physiotherapy 
Contact-glass clinic 
Physiology 
Errors of refraction 

Pathology lectures - . 

External diseases of the eye .. 

Diseases of the retina and optic nerve ■ 

Practical pathology (1 month in lab.) 

Practical bacteriology ( 1 month in lab.) 

Motor anomalies. Squint, etc. ^ 

Radiography and Radiotherapy 
Diseases of the uveal tract 

The Total fee for all these courses 
amounts to about $175. The completion, 
of this curriculum requires at least six 
months, and admits candidates to 'the ex- 
aminations for the D.O.M.S. (Diploma in 
Ophthalmic Medicine and Surgery). 
These courses, which are practical as well 
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as didactic, combined with observation of 
patients in the out-patient department and 
in the house, give a man a good basic 
training before beginning his residency. 

In comparing the British medical-edu- 
, cation system to ours one gets the impres- 
sion that while the training of the English 
general practitioner may be inadequate, 
.that of the English ophthalmologist is of 
high quality, as judged by the standards 
of Moorfields. We might learn much from 
' our English cousins • and they from us. 
The creation of exchange fellowships be- 
tween the better teaching hospitals of 
England and America could not fail to be 
of mutual benefit to ophtbalmology in 
both countries. 

Edwin B. Dunphy. 


BOOK NOTICE 

MEDICAL PHYSICS. Editor-in-Chief, 
Otto Glasser, Ph.D. 1744 pages. Chi- 
cago, Illinois, The Year Book Publish- 
ers, Inc., 1944. Price not stated. 

This is a very large volume covering 
most medical and allied specialties ; such 
as, anatomy, bacteriology, biometrics, bio- 
physics, _ dermatology, and so forth. The 
section on ophthalmology was written by 
Albert D. Ruedemann, . M.D., Head of 
the Department of Ophthalmology, Cleve- 
land Clinic Foundation, Cleveland, Ohio, 
There are also numerous articles having 
to do with optics. These are edited by 
W. B, Rayton, H.Sc. It is obvious that 
m such a compendium as this there are 
• many subjects not under either of the 
above headings that would have more or 
less bearing on ophthalmology; such as, 
neurology, radiology, bacteriology, and so 
forth. 

Among the contributors to ophthalmic 
and closely related subjects is Dean B. 


Judd, Ph.D., who writes on color vision. 
As one would expect, the physics of the 
subject is considered in great detail. 
Colorimetr}' is discussed, and the theories 
of Young-Helmholtz, Ladd-Franklin, 
Bering, and Miiller are given in more de- 
tail than can be found in any but the niost 
exhaustive treatises. Retinal adaptation 
is explained qualitatively and quantita- 
tively. Color-vision tests are very thor- 
oughly considered by Elsie Murray, Ph.D. 

Light, Vision, and Seeing represents a 
chapter contributed by Dr. Matthew 
Luckiesh and the late Dr. Frank K. Moss, 
Much of this will be familiar to the read- 
ers of this Journal, for many of the arti- 
cles on this subject were published in it. 

A chapter on optical illusions contains 
many interesting figures as well as some 
history of the subject and theories to ex- 
plain tills by Otto Glasser, Ph.D. 

Dan H. Moore, Ph.D., writes on optical 
methods in electrophoretic and ultra- - 
centrifugal analyses. 

The application of optics to ophthal- 
mology is the contribution of Dr. Charles 
Sheard. The consideration of theories is 
followed by an excellent discussion of bi- 
focal lenses ivith some suggestions as to 
factors to be considered in selecting them. 

Detailed explanation of fundus photog- 
raphy is Dr. Ferdinand L. P. Koch’s con- 
tribution to the volume. This includes a 
description of the Nordenson and the 
Zeiss retinal cameras, with advice .on tech- 
nique of making the pictures. The physics 
of vision, especially its photochemistr}^ is 
presented by George Wald, Ph.D. 

The ophthalmic articles, as would be 
expected in a book of tliis character, are 
^ highly scientific and technical nature 
-and of particular value to any interested 
in research along these lines. 

. Lawrence T. Post, M.D. 
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Abstracts are classified under the divisions listed below, which broadly correspond to those 
formerly used in the Ophthalmic Year Book. It must be remembered that any given paper may 
belong to several divisions of ophthalmology, although here it is mentioned only in one. Not all 
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CLASSIFICATION 


I General methods of dia^osis 

2. Therapeutics and operations 

3. Physiologic optics, refraction, and color 
vision 

4. Ocular movements 

5. Conjunctiva 
Cornea and sclera 

7. Uveal tract, sympathetic disease, and 
aqueous humor i 

8. Glaucoma and ocular tension 

9. Crystalline lens 


1 

GENERAL METHODS OF DIAGNOSIS 

Bean, L. L. A simple night-vision 
test. U. S. Naval Med. Bull., 1944, v. 
43, July, p. 143.“ 

A simple device for the testing of 
night vision is described. It consists 
of a box with two compartments. One 
compartment contains the light source, 
a 3.8-volt bulb attached to the ship’s 
current. By means of a sliding bar, an 
aperture between the' compartments 
can be varied in size from to % 
inch. This small light source- illumi- 
nates the ground-glass end of the box, 
and the criterion selected is the ability 
of the dark-adapted subject to recog- 
nize accurately, with the smallest pos- 
sible light sour^ (in terms of size of 
■ aperture); the position of an opaque 
arrow on the ground glass.- 

The test provides no quantitative 
measurement in terms of luminosity, 
nor does it provide for the detection 
of malingerers. On shipboard it has a 
. local applicability for elimination of 
those visually unfit for duty as night 
lookouts. Benjariiin Milder. 


10. Retina and vitreous 

11. Optic nerve .and toxic amblyopias 

12. Visual tracts and' centers 

13. Eyeball and orbit 

14. Eyelids and , lacrimal apparatus 

15. Tumors 

16. Injuries 

17; Systemic diseases and parasites 

18. Hygifne, sociologj'-, education, and history 

19. Anatomy, embryology, and comparative 
ophthalmology. 


Stern, H. J. A simple method for the 
early diagnosis of abnormalities of the 
pupillary reaction. Brit. Jour. Ophth., 
1944, V. 28, June, pp. 275-276. 

In the normal eye, if a pin point of 
light is projected on to the eye with the 
slitlamp in such a way that the light 
enters the pupil near the margin of the 
iris, the pupil contracts. Since no light 
then reaches the retina, the pupil di- 
lates. Further, when the light reaches 
the retina, the pupil contracts. The 
artificial hippus- thus begun continues 
regularly in the normal eye as long as 
light enters the pupil. 

In cases of latent syphilis and early 
tabes with clinically normal pupillary 
reaction, the artificial hippus' could not 
be produced. Usually a good contrac- 
tion followed the first stimulus. This 
was succeeded by a few irregular, 
sluggish contractions, after which the 
pupil became immobile. This fact may 
become a useful diagnostic aid if sub- 
sequent investigations bear but the 
(^bservations thus made " on ten or 
twelve cases. Edna M. Reynolds.. 
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2 

THERAPEUTICS AND OPERATIONS 

Dimitry, T. J. The therapeutic use 
of choline in ophthalmology. Amer. 
Jour. Ophth;, 1944, v. 27, Sept., pp. 
1011-1014. (References.) 

Heath, Parker. Chemotherapy in 
ophthalmology. Jour. Amer. Med. 
Assoc., .1944, V.. 124, Jan. 15, p. 152. 

A general discussion of chemothera- 
peutic agents begins the article. The 
author stresses the importance of 
watching for toxic side actions with 
any effective drug. Specific suggestions 
, for chemotherapy in some eye diseases 
are made, as follows ; Oral sulfathia- 
‘zole'in usual dosage is given for in- 
- elusion blennorrhea, gonorrheal infec- 
tions of the eye; oral sulfapyridine or 
sulfadiazine for keratitis and ulcer due 

• to B. pyocyaneus, orbital abscess, 
thrombosis of the cavernous sinus, 
postoperative infections, late infections 
after trephining, enophthalmitis, and 
for certain cases of acute uveitis. 
Trachoma responds to sulfanilamide if 
secondary invaders are present. 

• Hemolytic-staphylococcus conjunctivi- 
tis and blepharitis are treated by 
Staphylococcus toxoid and sulfa- 
thiazole ointment. Pneumococcic con- 
junctivitis is often helped by tyro- 
thricin 0.3 percent drops in conjunction 
with oral administration of sulfapyri- 
dine or sulfadiazine. Tj’^rothricin irriga- 
tions may help dacryocystitis ; and 

. also, in connection with thermophore 
applications, dendritic ulcers. 

. Robert N. Shaffer. , 

Just Tiscornia', B., and Moret, R. L. 
Radium therapy in ophthalmology. 
Arch, de Oft. de'Buenos ’•Aires, 1942, 
V. 17, Sept., p.. 543. 

After discussing in detail the acci- 


dents which the application of radium 
to the eyes may produce, the authors 
report 21 cases of tumors of the eye 
and its appendages treated with radium ’ 
in the Municipal Institute of Radiology 
and Physiotherapy of Buenos Aires. 
From this experience the authors con- 
clude that the tissues and media of the - 
eye do not possess any special radio- 
sensitivity. Early and late complica- 
tions are mainly due to faulty tech- 
nique or to treatments being too fre- 
quently repeated. If sight is to be- pre- 
served, neoplastic lesions of the ocular 
region, no matter how minimal, require 
a very rigidly regulated technique, ap- 
plied in a single and effective treat- 
ment. (Illustrations, references.) , 
Plinio Montalvan. 

Srvan, K. C., and White, N. G. 
Choline esters with mydriatic and 
cycloplegic action. Amer. Jour. Ophth., 
1944, V. 27, Sept., pp. 933-940. (5 
figures, 4 tables, references.) 

3 

PHYSIOLOGIC OPTICS, REFRACTION, 
AND COLOR VISION 

Crozier, W. J., and AVolf, E. Theory 
and measurement of visual mecha- 
nisms. 12. On visual duplexity. Jour. 
Gen. Physiology, 1944, v. 27, July 20, 
p. 513. 

Since the advent, in 1866, of the 
theory of visual duplexity, postulating 
that the rods are responsible for sco- 
topic vision and the cones for photopic 
vision, there has been general, agree- 
ment on the existence of the two 
morphologic types, which are separable 
functionally (as evidenced by the du-\ 
plex performance contours for , flicker 
frequency obtained on visually duplex 
animals). It is not implied, however, 
that each phase of such a du^ex curve 
of visual function is necessarily related 
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to one histologic type of reception ; in 
fact such duplex curves are obtained 
in some species which possess only one 
type of photoreceptor cell. 

In visually duplex vertebrates, the 
two groups of neural effects repre- 
sented by the duplex flicker contours 
are independently variable (by chang- 
ing wave length of the stimulus, the 
area of retina stimulated, and so on) ; 
but they do have a common depend- 
ence on the quantitative nature of the 
changes in flicker recognition by the 
organism. The implication is that the 
rod and cone groups of neural effects 
are closely related in a particular man- 
ner at the same general central focus. 

The authors believe there is no di- 
rect correlation between flicker con- 
tour and retinal histology. They have 
examined the flicker response contours 
of several types to determine (1) 
whether or not visual duplexity is cor- 
related with retinal duplexity, and (2) 
whether quantitative performance 
properties can be correlated with rod 
and cone categories of visual excita- 
bility. Flicker response contours were 
plotted for Anolis (a ‘chameleon” hav- 
ing a cone retina), and Trionyx (a 
turtle having a duplex retina, mostly 
cones). The first, question was an- 
swered affirmatively by finding a 
simplex curve for Anolis and a duplex 
curve for Trionyx. In answer to the 
second question, it was found that no 
correlations were possible with zoolog- 
ical position pn retinal structure; the 
quantitative characteristics of the per- 
formance contours could not be held to 
be characteristic of properties intrinsic 
to rods and cones. Thus, in visual du- 
plexity, two groups of neural effects 
are available, but the curves do not de- 
scribe properties of the specific photo- 
receptor units. Benjamin Milder. 

Cushman, Beulah. Aniseikonia. Med. 


Woman’s Jour., 1944, v. 51, June, p. 17. 

The examination for aniseikonia is' 
indicated only in patients with binocu- 
lar vision, after examination for re- 
fractive or muscular defects has been 
made, and after correction with glasses 
has failed to bring comfort. Symptoms 
may be photophobia, headaches, or 
inability to read for any length of time. 
Some patients with ocular discomfort 
and no refractive error may have 
aniseikonia which can be, relieved by 
glasses that equalize the size difference 
of the retinal images. Some patients 
with quite typical ocular migraine have 
been so relieved. Many referred pa- 
tients have been found to have a 
definite size difference , in ocular 
images; 20 percent have been made 
perfectly comfortable with iseikonic 
lenses; 60 percent haVe obtained par- 
tial relief and 20 percent no relief. The 
history is given of a patient aged 17 
years, affected by discomfort for'con- 
tinued near work although a defect of 
refraction and a vertical-muscle im- 
balance had been corrected. Examina- 
tion for aniseikonia and inclusion of 
the corresponding correction in his 
lenses resulted in complete satisfaction., 
Melchiore Lombardo. 

Evans, J. N’. Medical aspects of re- 
fractive problems, Sight-Saving Re- 
view, 1943, Fall- Winter, v..l3, p. 147. 

The time when the ‘‘eye man” fitted 
into the medical picture only through 
his ability to diagnose kidney disease 
and blurred discs in addition to his 
usual fitting of glasses has. passed. 
Although the effect of specialization is 
narrowing no specialty has a right to 
exist unless it keeps its field intimately 
related to medicine as a whole. • 

To illustrate, the author takes the 
case of a patient who finds he is able 
to read without the help of his previous 
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“far-sighted” glasses. To be ruled out 
are glaucoma, early cataract, diabetes, 
inflammatory conditions in the eye, 
media changes due to medication con- 
current .or previous, and so on. In 
examination for “spots before the eyes 
one must consider inflammations and 
hemorrhages, which bring up the 
..whole field- of the blood dyscrasias, 
hypertension, and arteriosclerosis. 
“Tired eyes” lead one to the anemias or 
possible cerebral lesions. “Double 
vision” suggests elaborate study as to 
neurologic disorders, from cerebral 
vascular accidents and tumors to mul- 
tiple sclerosis. Owen C. Dickson. 

Gillett, M. M. Seeing defects in non- 
readers. Amer. Jour. Ophth., 1944, ,v. 
27, Sept., pp. 1007-1010. 

Guibor, George. Phenomena asso- 
ciated with eccentric fixation. Amer. 
Jour. Ophth., 1944, v. 27, Sept., pp. 
986-991. (13 photographs.) 

Lebensohn, J. E., and Sullivan, R. R. 
Temporary stimulation of emmetropic 
visual acuity. U. S. Naval Med. Bull., 

. 1944, V. 43, July, p. 90. 

The authors observe that all the 
methods cited as being of value in im- 
proving visual acuity have one factor 
in common, namely visuopsychic ex- 
citation. Sympathomimetic drugs and 
cortical stimulants should, therefore, 
also stimulate subjective visual re- 
sponses. 

Benzedrine and desoxyephedrine 
have been shown to produce an in- 
crease in the fusion frequency of flicker, 
a fundamental measurement of visual 
function. Alcohol may produce a de- 
crease in visual acuity. Analeptics, 
such as coramine, function by virtue 
of their stimulation of the higher 
centers. The authors studied benze- 


drine and coramine as to their efficacy 
in improving -visual acuity and speed 
of vision. The former was measured on 
the Ferree-Rand chart of double broken 
circles; the latter was tested on the 
Lebensohn unlearnable letter chart, 
using a stop watch. The results indi- 
cated consistent improvement in acuity 
and reading speed, the improvement 
lasting over six hours for each drug. 
The authors suggest that such an im- 
provement in absolute acuity in emme- 
tropes may be advantageous in periods 
of exceptional stress. 

Benjamin Milder. 

Linksz, A., and Triller, W. “Biastig- - 
matism.” Evaluation and criticism of 
the refractive technique advocated by 
Marquez. Amer. Jour. Ophth., 1944, v. 
27, Sept., pp. 992-1002. (2 tables, refer- 
ences.) 

Sloan, L. L. A quantitative test for 
measuring degree of red-green color 
deficiency. Amer. Jour. Ophth., 1944, 
V. 27, Sept., pp. 941-947. (5 tables.) 

Swan, K. C., and White, N' G. . 
Choline esters with mydriatic and 
cycloplegic action. Amer. Jour. Ophth., 
1944, V. 27, Sept., pp. 933-940. (5 fig- 
ures, 4 tables, references.) 

4 . 

^ OCULAR MOVEMENTS 

Davis, W. T. Amblyopia ex anopsia. 
Ophth. Ibero Amer., 1944, v. 5, no. 4, 
pp. 327-339 (in Portuguese) ; pp. 339- 
344 (in English) . 

The late author recognized two types • 
of amblyopia ex anopsia, one resulting 
from interference with the vision of one 
eye during the period of visual develop- 
ment, the other due to organic changes 
affecting central vision. Emphasizing 
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the mental effect of neglected stra- 
bismus upon the, child, he discusses the 
usual routine of refractive correction 
followed by surgery or orthoptics or 
both according to necessity. He calls 
“dissociated hyperphoria” that which 
is the result of a lateral strabismus 
and not its cause; this type of hyper- 
phoria should never be subjected to 
operation on the vertical muscle. (Ref- 
erences.) W. H. Crisp. 

Ellett, E. C., Rychener, R. O. and 
Robinson, J. S. Appraisal of value of an 
orthoptic clinic in private practice. 
Arch, of Ophth., 1944, v. 31, June, pp. 
503-508; also Trans. Amer. Acad. 
Ophth. and Otolaryng., 1944, May- 
June, p. 299. 

An orthoptic clinic, available to all 
-ophthalmologists in the city, has been 
operating in Memphis, Tennessee, for 
the past ten years. The clinic is con- 
ducted by two trained technicians and, 
if space and talent were available, the 
number of attendants could well be in- 
creased. The instruments used are 
briefly described. Treatment of anoma- 
lous retinal correspondence, of’diverg- 
ence excess, of divergence insufficiency, 
and of true and latent convergence in- 
sufficiency is discussed. The authors 
state that the Memphis Orthoptic 
Clinic has been a valuable adjunct in 
the handling of their private patients. 
(2 illustrations, references.) 

John G. Long. 

\ 

Magnus, John A. Congenital paraly- 
sis of both external recti treated by 
transplantation of eye muscles. Brit. 
Jour. Ophth., 1944, v. 28, May, pp. 
241-245. 

A case of bilateral abducens paraly- 
sis in a child aged 12 years is reported. 
A transplantation of the outer halves 
of the superior and inferior rectus 


muscles to the insertion • of the para- 
lyzed external rectus was done in the 
left eye and at the same time the 
external rectus was advanced and re- 
cession of the left internal rectus was 
done. 

Transplantation was later performed 
on the right eye, combined with 
myectomy of the right inferior oblique. ' 
Because the left eye showed a slight 
hyperphoria, myectomy of the left 
inferior oblique and partial tenotomy 
of the left superior rectus were done 
later. The end result was satisfactory 
from a cosmetic point of view but no 
abduction was possible. Because of 
suppression of the image of the right 
eye, the patient had no double vision. 
(18 photographs, 2 drawings.) 

Edna M. Reynolds, 

Rosenbaum, H. D. Strabismus in the 
Army. Military Surg., 1944, v. 95, July, 
pp. 48-52. 

A recession operation for convergent 
strabismus was performed on 21 sol- 
diers, of whom 20 required recession 
arid resection with, advancement of the 
weaker opponent. On the basis of the 
results obtained five of the men were 
reclassified to general service and two 
have gone to officer’s candidate school. 
(References, 4 figures.) 

M. Lombardo. 

Wald, G., and Burian, H. M. The 
dissociation of form vision and light 
perception in strabismic amblyopia. 
Amer. Jour. Ophth., 1944, v. 27, Sept., 
pp. 950-963. (3 figures, 1 table, refer-- 
ences.) 

White, J. W. Clinical application of 
the screen (cover) test described in de- 
tail. Amer. Jour. Ophth., 1944, v. 27, 
Sept., pp. 977-986. 
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CONJUNCTIVA 

Aparisi, Tomas. Contributions to the 
treatment of vernal conjunctivitis. 
Arch, de la Soc. Oft. Hisp.-Amer., 
1943, v.’'3, Aug-Sept., pp. 190'-193. 

Basing the treatment of vernal con- 
junctivitis on the morphologic anal- 
ogy between this condition and 
trachoma, the author used sulfanila- 
mide ' in the same doses as used for 
trachoma. Marked improvement in 
symptoms' is claimed, but recurrences 
were not prevented. (References.) 

J. Wesley McKinney. 

■ Aprigliano, Orlando. Bisulphate of 
quinine in local treatment of trachoma. 
Arquivos Brasileiros de Oft., 1944, v. 7, 
April, pp. 45-60. 

, The author describes in detail the 
routine treatment of trachoma with 
this drug in the Trachoma Dispensary 
of the Health Center of Jau, State of 
Sao Paulo, Brazil. The treatment was 
introduced in 1935 by Elias Selinger of 
Chicago. Special nurses are trained to 
- carry on mass treatment of large num- 
bers of patients. The drug is used in 
solutions of 5 or 7.5 percent, and is 
massaged into the palpebral conjunc- 
tiva and the caruncle with saturated 
cotton swabs. Most of- the Portuguese 
patients tolerate the treatment without 
a local anesthetic. As with other drugs 
used for trachoma, care must be taken 
to spare, the cornea. The author sum- 
marizes the clinical course of thirty 
cases. (Bibliography.) W. H. Crisp. 

Bauer, C. E., Gall, A. E. and Cox, 
C. D, Meningococcus conjunctivitis. 
Military Surg., 1944, v. 95, July, pp.'Zd- 

The right eye of an infantr}^ private 
ot 38 years had been painful for three 


days, with pain increasing in severity 
during the previous 24 hours. The eye- 
lids were swollen and the conjunctiva 
moderately chemotic and congested, 
showing a membrane-like purulent ex- 
udate in the lower cul-de-sac. The 
corneal epithelium was edematous, 
with punctate areas of greyish infiltra- 
tion. V.O.D. -was 20/200, O.S. 20/30. A 
smear from the right eye showed 
Gram-negative intracellular diplococci, 
Neisserian in configuration. Cultures 
gave a grow'th which showed agglu- 
tination in polyvalent antimeningococ- 
cus serum. Warm irrigations, instilla- 
tions of argyrol, sulfathiazol orally, and 
25 millions of killed typhoid bacilli in- 
travenously, stopped the growth of the 
organisms after 24 hours and the 
formation of exudate in 72 hours. Two 
other cases are reported with very 
' similar history and bacterial findings. 
Some cases of conjunctivitis have been 
improperly termed gonorrheal on the 
basis of tinctorial and morphologic 
characteristics. The writers believe that 
meningococcic conjunctivitis is more 
common than heretofore considered. 

M. Lombardo. 

Blumberg, M. L., and Gleich, M. The 
simplified treatment of gonococcic 
ophthalmia neonatorum with chemo- 
therapy. Jour. Amer. Med. Assoc., 
1943, V. 123, Sept. 18, p. 132. 

A comparative study of three groups 
of cases of gonococcic ophthalmia 
neonatorum is given to show simpli- 
fication and efficiency of the new 
therapy of the disease. The first group 
of 14 cases was treated by frequent 
irrigation with boric-acid solution and 
10 to 25 percent mild protein silver. 
The unaffected eye was protected with 
some such device as a Buller shield. 
The duration of - the illness ranged 
from 6 to 46 days. In 35 percent of the 
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cases complications developed such as 
arthritis,, metastatic abscess, involve- 
ment of the second eye, and corneal 
ulcer. The second group of 14 cases 
was treated with various sulfonamides 
orally, in doses of 1 to 1.5 grains per 
pound of body weight. All were treated 
Avith frequent irrigations of boric-acid 
solution and some with 10 to’ 20 per- 
cent mild protein silver. Only one baby 
developed a complication, namely in- 
Amlvement of the second e}^ on the 
second day of treatment, but both 
eyes cleared uneventfully. The dura- 
tion of the disease ranged from one to 
seven days. The third group of ten 
cases was treated uniformly, regard- 
less of the infant’s Aveight and severity 
of symptoms, AAuth 3 grains of sulfa- 
thiazole folloAved by 1 grain CAmry four 
hours until the symptoms disappeared 
and smears from the conjunctiva Avere 
negatiA’^e. The eyes Avere not irrigated 
and the unaffected eye AA’^as not pro- 
tected. The duration of the disease Avas' 
one to four days and no complications 
Avere observed. No recurrences Avere 
noted. The authors feel that mechani- 
cal protection and local therapy are 
unnecessary. Robert N. Shaffer. 

Braley, A. E., and Sanders, M. 
Treatment of epidemic kerato-conjunc- 
tivitis. Jour. Amer. Med. Assoc’., 1943, 
A^ 121, March 27, p. 999. 

The authors suggest the use of con- 
A'^alescent serum as a possible means of 
treating epidemic keratoconjunctivitis. 
Because no other local or general 
therapy has been effective, the authors 
are giving this preliminary report 
based on results in ten cases. All cases 
had typical lid edema and bulbar 
chemosis AAUth preauricular lymph node 
involA’’ement. There Avas severe ocular 
discomfort. ConjunctiA'’al scrapings 
shoAved only mononuclear cells, and 


cultures Avere negative. Corneal in- 
volvement to greater or less extent Avas ■ 
present in six out of the. ten cases. 
Treatment consisted of intraA^’enous in- 
jection of 15 to 50 c.c. of convalescent • 
serum Avith a titer of 10,000, though in 
tAvo cases a titer of only 1,000 Avas 
used. Improvement began shortly 
afterAvard. Seven patients were clini- 
cally cured ; the' normal course of the 
disease aa'US shortened in tAvo; one case 
is classed as a failure. 

Robert N. Shaffer. 

Calkins, H. E., and Bond, 'G. C. 
Adaptation of virus of epidemic kerato- ■ 
conjunctiAutis to development in extra- , 
embryonic fluids of chick embryo. 
Proc. Soc, Exper. Biol, and Med., 1944, 

V. 56, May, p. 46. 

A strain of epidemic-keratoconjunc- 
tiAutis virus AA'^as isolated -by tissue cul- 
ture and AA’^as giA^en tAAm mousebrain 
passages. A iO-percent suspension of a 
AAdiole macerated brain Avas inoculated 
into the chorio-allantoic fluid of eight- 
day chick embryos. The embryos died 
in fiA’’e to six days. The chorio-allantoic 
amniotic fluids Avere collected and 
pooled and tAvice again inoculated in 
chorio-allantoic fluid, then Avere passed 
through three mouse-brains and main- . 
tained ' in tAvelve consecutive embryo- 
fluid passages. This procedure in- 
creased the virulence, so • that the 
present material is lethal for’ chick 
embryos in 0.001 c.c. doses, killing 
them in three to four days. 

Human convalescent and' hyper- 
immune rabbit serum will neutralize 
the embryo-fluid passage strain. The 
ease of handling this virus in extra- 
embryonic fluids and the success , of 
neutralizatioh tests suggest that this • 
method might be of A'-alue in serologic 
diagnostic work. R. Grunfeld. . 
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Fritz, W. H. Epidemic keratocon- 
junctivitis. Med. Bull. V eterans Ad- 
min., 1944, V. 21, July, p. 48. 

The author states that epidemic kera- 
toconjunctivitis is not new, having 
been described in Austria in 1899. The 
symptoms, signs, and course of the 
disease are reviewed briefly, stressing 
glassy edema of the conjunctiva, pre- 
dominantly unilateral occurrence, and 
frequent regional lymphadenopathy. 
The corneal lesions occur about eight 
days after onset of the conjunctivitis, 
and usually do not stain; they persist 
three to four- months. The incubation 
period is five to twelve days, the cause 
probably virus. The disorder must be 
differentiated from acute catarrhal con- 
junctivitis ' and Beal’s follicular con- 
junctivitis, neither of which shows 
corneal involvement. Symptomatic 
treatment has included atropine, qui- 
, nine ointment, irradiation, and sulfa 
drugs. Recently cures have been re- 
ported with intravenous convalescent 
serum. - Benjamin Milder. 


One drop of 0.15 percent solution 
was instilled, after irrigating the eyes 
three- times a day with boric-acid solu- 
tion. Cultures were negative for 
Morax-Axenfeld bacillus in two to six 
days. There w^ere no ill effects from 
the treatment, but in no case was it 
used for longer than 14 days. It is felt 
that the drug may prove useful in the 
treatment of other types of bacterial 
conjunctivitis. Benjamin Milder. 

6 

CORNEA AND SCLERA 

Castroviejo, Ramon. Keratectomies 
for treatment of corneal opacities. 
Arch, of Ophth., 1944, v. 32, July, pp. 
11 - 21 . 

After a resume of the literature, the 
author presents in considerable detail, 
by description and by serial photo- 
graphs, his technique in various types 
of corneal opacities. He discusses par- 
tial superficial keratectomy for treat 
ment of band keratitis, dystrophia 
' adiposa, and leukoma. Castroviejo also 


Toledo, S. de A. Treatment of 
trachoma with sulfanilamide. Arquivos 
Brasileiros de Oft., 1944, v. 7, April, 
pp. 68-74. 

This article contains the instructions 
given to eye physicians in the Tra- 
choma Section of the Department of 
Health of the State of Sao Paulo, 
Brazil. 

Valentine, F. C. O,, and Edwards, 
A. M. Angular conjunctivitis treated 
with propamidine. The Lancet, 1944, 

1 v. 247,- June 10, p^ 753. 

The authors report the successful 
treatment of ten patients with angular 
Conjunctivitis by the use of propami- 
dine isethionate (4;4'-diamidinodiphe- 
noxypropane di-(Beta-hydroxyethane- 
! sulfonate). 


gives his technique of total superficial 
keratectomy for vascularized leukoma 
and its combination with cbrneocon- 
junctivoplasty for symblepharon. 
There is also a discussion of graft of - 
buccal mucous membrane for vascu- 
larized leukoma, symblepharon, and 
recurrent pterygium. Penicillin oint- 
ment has been found to shorten the 
period of healing and to reduce the oc- ■ 
currence of infection. (References and 
6 serial photographs.) 

R. W. Danielson. 

Fritz, W. H. Epidemic keratocon- 
junctivitis. * Med. Bull. Vet. Admin., 
1944, V. 21, July, p. 48. (See Section 5, 
Conjunctiva.) 

McCreary, J. F., Nicholls, J. V. V., 
and Tisdall, F. F. Further studies on 
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the relationship of corneal vasculariza- 
tion to riboflavin deficiency. Canadian 
Med. Assoc. Jour., 1944, v. 51, Aug., p. 
106. 

The authors have previously report- 
ed on the effects of riboflavin on cor- 
neal vascularization and symptoms of 
asthenopia ; patients on a riboflavin 
deficient diet being selected. A marked 
improvement in both features was 
noted in those subjects who were given 
supplementary riboflavin for two 
months. The corneal vascular changes 
were recorded by means of a special 
ophthalmic camera. 

In the present study, a contrasting 
group of patients was selected, in that 
this group had been on an adequate 
riboflavin intake (2.9 mg. daily) for a 
year prior to the investigation. The 
present study was furthermore carried 
out by slitlamp examination as well as 
photographic record. The photographs 
show the blood-filled limbal vessels 
well, but the slitlamp was found to be 
better for the collapsed vessels. 

One group of patients was given sup- 
plemental riboflavin (9.9 mg. daily) 
for two months ; another group re- 
ceived a placebo. Slitlamp and photo- 
graphic studies were made without re- 
gard to previous data on the subject. 
The authors found no significant dif- 
ference in the extent of limbal vas- 
cularization in the two groups ; and the 
slitlamp and photographic findings 
were closely parallel. It is concluded 
that uniform peripheral corneal vascu- 
larization is not a safe basis for a 
diagnosis of current riboflavin, defi- 
ciency, although it may indicate a pre- 
existing deficiency. 

' Benjamin Milder. 

Vazquez Barriere, A. The cornea in 
acquired syphilis. Arch, de Oft. de 
Buenos Aires, 1942, v. 17, Nov., p. 663. 

Interstitial keratitis in acquired 


syphilis usually shows an atypical form ; 
it is generally unilateral and the cornea! 
infiltration is usually partial. In this 
group is included the syphilitic kera- 
titis punctata of Mauthner, of which 
the author reports a case with involve- 
ment of one C3"e and later of the other. 
The initial lesion, a phagedenic 
chancre, had not yet healed at the time 
the eyes became involved. Antiliietic 
treatment cleared up the condition in 
a short time, Avith good visual results. 
The author reports two cases of kera- 
titis pustuliformis profunda of Fuchs. 
In one case the condition was bilateral 
and one eye showed a perforation of 
the cornea with formation of an ad- 
herent leucoma; while the lesions in 
the fello\v eye underwent almost com- 
plete resolution with antiluetic treat- 
ment, useful vision being preserved. In 
. the second case the disease was uni- 
lateral, but a secondary glaucoma de- 
veloped, which required several para- 
centeses before arsenic-mercury treat- 
ment cleared up the lesions. The rapid' 
response of keratitis- pustuliformis to 
antiluetic treatment is stressed. Gum- 
mata of the cornea are extremely fare 
and very difficult to differentiate from . 
keratitis pustuliformis profunda. The 
author believes that while the subject 
has not been exhaustively . studied, 
syphilis may produce superficial ulcera- 
tive keratitis, in proof of which he’inen- 
tions . the many instances of . atonic 
corneal ulcer which heal only, after 
antiluetic treatment is resorted to. 
Likewise due to syphilis is a peculiar 
type of nodular or phlyctenular kera- 
.titis of which the author reports a case. 

Plinio Montalvan. 

7 ■ ■ 

UVEAL TRACT, SYMP ATHLETIC 

DISEASE, AND AQUEOUS HUMOR 

Darnel, C. S., and Durando, S. A. 
Traumatic cysts of the iris and eye- 



lashes in the anterior chamber. Arch. , 
de Oft. de' Buenos Aires, 1942, ."v. 17;- 
Oct., p. 614. (See Section 16, Iniuries.) 

Hague, E. ,B. Uveitis, dysacousia, 
alopecia, poliosis, and vitiligo. Arch, of 
^Ophth., 1944, v.'31, June, pp. 520-538. 

Because of its completeness and com- 
plexity, this monograph is difficult to 
. abstract. A detailed general descrip- 
tion is- foUowed by special discussion 
of each of the various signs in the syn- 
drome. 

Hague says the ensemble of symp- 
toms is too consistent to suggest a 
heterogenous pathogenesis. It is sig- 
nificant that all, or practically all, of 
• the manifestations of the syndrome 
have- followed (a) an infection of the 
.upper respiratory tract combined witb 
suggestion of encephalitis, (b) severe 
emotional' trauma, or (c) a tumor 
pressing on the hypothalamus. Em- 
bryologically, the retina is closely con- 
, nected with the hypothalamus and the 
third ventricle. 

The author reports a typical case in 
detail and says that he has, tried to ac- 
count for the bizarre and striking mani- 
festations in -terms of a discrete .lesion. 
Some of the bases for the belief are; 
(1) clinical evidence of oculocutaneous 
pigmentosis, pointing to early involve- 
ment of the hypothalamus; (2) the 
close relation of the posterior segment 
of , the eyeball, structurally, embryo- 
logically, and phylogenetically, to- the 
hypothalamus, and of the latter to 
centers and tracts controlling or affect- 
ing-hearing and pigmentation of the 
eyes, hair, and skin ; and (3) functional 
considerations pointing to retinohypo- 
thalamic relations. 

Hypothalamic involvement would 
account Tor the lethargy and cryes- 
thesia which some of these patients ex- 
perience. Only one lesion, and that in 
the suprachiasmic region, can account 


ACTS _ ' 

for all the symptoms of this syndrome. • 
The frequency with which cases of 
this syndrome are immediately pre- 
ceded by an influenza-like episode of 
encephalitis has been noted. That influ- 
enza and certain forms of encephalitis 
are due to virus infection is now com- 
mon knowledge. Workers in the. field 
of virus disease contend that certain 
neurotropic viruses may pass along the 
nerve pathways connected with the 
hypothalamus and that they tend to 
localize in the latter region and there 
to produce local necrosis. (Bibliog- 
raphy, 3 photographs, 1 figure.) 

R. W. Danielson. 

Kamellin, Samuel. Uveitis associated . 
with Hodgkin’s disease. Arch, ol^ 
Ophth., 1944, V. 31, June,-pp. 517-519. 

Kamellin gives the differential di- 
,agnosis of Hodgkin’s disease from 
glandular tuberculosis, lymphosar- 
coma, and Boeck’s sarcoid. He then, 
presents the case of a 26-year-old man- 
who had both Hodgkin’s disease and- 
bilateral uveitis. Whether the uveitis 
in this case was due to the Hodgkin’s 
disease or was a concomitant disease 
was not clear. Since, however, the tests 
and examinations did not reveal any 
positive indication of other disease and 
there was pathologic . and roentgeno- 
graphic evidence- of Hodgkin’s disease, 
Kamellin is inclined to believe that the 
ocular condition was due to the Hodg- 
kin’s disease. (3 figures, one in color, 
one reference.) R. W. Danielson. . 

8 

. GLAUCOMA AND OCULAR TENSION 

Chandler, P. A. Treatment of glau- 
coma. Arch, of Ophth., 1944, v. 32, July 
pp. 23-32. 

This paper is so substantial that ah 
abstract is inadequate; a few high- 
lights only can be given. ■ 
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In acute glaucoma, the author uses 
the Cogan method of instilling glyc- 
erine to clear the edematous cornea in 
order to permit study of the back of the 
cornea, the aqueous, and the iris with 
the slitlamp; and also, if the lens is 
reasonably clear, the fundus. This en- 
ables him to make a differentiation be- 
tween primary and secondary glau- 
coma, He always attempts to lower 
the tension with a miotic before operat- 
ing, Five percent neostigmine bromide 
combined with 20 percent mecholyl 
chloride is probably the most effective 
miotic. One may use 4 percent pilocar- 
pine nitrate or 1 percent physostigmine 
salicylate. 

The rules for surgery in acute glau- 
coma are as follows: (1) If the attack 
is less than 48 hours old, iridectomy is 
chosen whether or not the tension 
drops to normal under preoperative 
miotics. (2) If the attack is 48 hours 
old or more, iridectomy is done if the 
tension comes fully to normal pre- 
operatively and can be maintained 
there with reasonable use of miotics. 
(3) If the attack is 48 hours old or 
more and the tension cannot be 
brought to normal with miotics, a 
filtering operation is chosen. In these 
conditions it has been the author’s ex- 
perience that iridectomy only succeeds 
in changing the condition from acute 
to • chronic glaucoma. Trephining has 
not been successful. The operation 
most successful in his hands for this 
' type is sclerectomy combined with 
iridencleisis. 

As for surgery, the author stresses 
the well-known fact that, as a rule, eyes 
with early glaucoma do much better 
after surgical intervention than those 
in which the disease is advanced. 
Chandler favors trephining for younger 
and iridencleisis for older patients. 
When an iris-inclusion operation is 


performed on a younger patient, 
sclerectomy - is done. Gentleness in 
handling the iris is stressed. 

In chronic glaucoma coexisting with 
immature cataract, miotics should be 
used as long as possible before resort- 
ing to surgery. If the vision is cut down 
to 20/50 or less by the opacities in the 
lens, intracapsular extraction with a 
broad basal iridectomy will often con- 
trol the glaucoma. If central vision is 
20/40 or better without miotics and 
miotics reduce the vision below 20/40, 
broad iridectomy followed by miotic 
therapy is preferred to immediate ex- 
traction of the cataract. 

For treatment of buphthalmos or in- 
fantile glaucoma, iridencleisis has 
proved more successful than trephining. 
In any operation for glaucoma of this 
type it is regarded as of the greatest im- 
portance that adequate massage be car- 
ried out by the parents after the child 
leaves the hospital. In treatment of 
glaucoma due to iris bombe. Chandler 
favors iridectomy rather than trans- 
fixion of the iris. Glaucoma following 
discission of the intact lens or follow-, 
ing traumatic cataract calls for prompt 
linear extraction of the lens. In hyper- 
mature cataract, combined intracapsu- 
lar extraction at one operation ^ is 
favored, rather than .preliminary iri- 
dectomy. (Fields.) 

R. W. Danielson.,. , 

Fort}n,!E. P. Considerations concern- 
ing glaucomatous diseases. Arch, de 
Oft. de Buenos Aires, 1942, v. 17, Oct., 
p. 641. ' ■ 

The author presents several histo- 
logic sections of ej'-es on the basis of 
which various aspects of glaucoma are 
discussed. The article does not lend 
itself to abstracting, (Photomicro- 
graphs.) Plinio Montalvan. 
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Igersheimer, Joseph. Intraocular 
pressure and its relation to retinal ex- 
travasation. Arch, of Ophth., 1944, v. 

32, July, pp. 50-55. (See Section '10, 
Retina and vitreous.) 

Uribe Troncoso, Manuel. Develop- 
ment of anterior peripheral synechiae 
in experimental acute glaucoma. Arch, 
of Ophth.,, 1944, V. 31, June, pp. 481- 
502. . 

Acute glaucoma Avas produced ex- 
perimentally in rabbits, dogs, and mon- 
' keys by injections of serum, of defi- 
brinated blood, and of whole blood into 
■ the anterior chamber. It was shown 
that the first step in the production 
of glaucoma by these agents was not 
mechanical obstruction of the channels 
of outflow by the base of the ciliary 
■body and the root of the iris, but a 
-disturbance in the normal outflow of 
aqueous. This was accompanied by a 
tissue response of vasodilatation and 
edema in the base of the ciliary body, 
which obliterated the cilioscleral sinus, 
with resulting adhesions and swelling 
of the processes. The root of the iris 
was pushed forward by the thickened 
processes, making the anterior chamber 
shallow and producing anterior pe- 
ripheral synechiae. 

Injection of serum into the aqueous, 
because of the colloidal state thus in- 
duced, caused inversion of the normal 
current, the colloidal aqueous sucking 
fluid from the intrascleral vessels. The 
filling of .the sinus with serum or blood, 
and later with fibrin, prevented the 
normal aqueous in the chamber from 
reaching the trabecular vessels on the 
surface of the sclera. This obstruction 
hindered the outflow of fluid and im- 
mediately promoted a great increase 
in intraocular pressure. The neurovas- 
cular .response to the experimental 
i glaucoma was different with the dif- 


ferent agents employed. Serum alone 
produced an especially conspicuous re- 
sponse in the iris, while with defibrj- 
nated blood the response was greater in 
the processes and base of the ciliary 
body. Pure blood coagulated in the an- 
terior chamber and the sinus, occluding 
the latter and coating the walls of the 
anterior chamber. 

The article contains an anatomical 
description of the chamber angle in 
the animals used, details of the tech- 
nique of injection, detailed reports of 
the experimental findings, and photo- 
micrographs of the sectioned experi- 
mental eyes. (29 figures, bibliography.) 

John C, Long.' 

9 

■ . CRYSTALLINE LENS 

Meroni, J. C. A. A case of bilateral 
cataract following electric shock. Arch, 
de Oft. de Buenos Aires, 1942, v. 17, 
Oct., p. 633. (See Section 16, Injuries.) 

Pahwa, M. D, Intracapsular extrac- 
tion of senile cataract. Arch, of Ophth., 
1944, V. 32, July, pp. 48-49. 

' The author has performed 170,000 
cataract operations, most of them in- 
tracapsular. This paper describes his 
technique. Anesthesia is by instillation 
of 2-percent butacaine sulphate, with 
no retrobulbar or subconjunctival in- 
jection and no akinesia, A full 180- 
degree section -is used, the knife com- 
ing out 1 mm. below the upper border 
of the cornea. Iridectomy is performed 
. in all cases. At this stage the speculum 
is removed, and the assistant lifts the 
upper eyelid with a strabismus hook 
held in his right hand and pulls the 
lower lid down with the fingers of his 
left hand. The surgeon places his left 
thumb just above The eyebrow and 
slightly -pulls it up, and in the other 
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hand he holds the other strabismus 
hook. This hook is now applied to the 
sclera 2 mm. below the junction, at 
about the 6-o’clock position. It is slow- 
ly drawn up toward the limbus with 
very slight backward pressure, which 
movement dislocates the lens. The lens 
is then delivered by "tumbling.” . 

R. W. Danielson. 

10 

RETINA AND VITREOUS 

Givner, I., and Roizin, L. Juvenile 
amaurotic familial idiocy. Arch, of 
Ophth., 1944, V. 32, July, pp. 39-47. 

Cerebromacular degeneration, or the 
juvenile form of amaurotic familial 
idiocy, was first described by Batten in 
1903. The clinical features of this dis- 
ease were progressive loss of the in- 
tellectual faculties, loss of vision, and 
loss of motor power. Two cases are 
reported and the histopathologic litera- 
ture is covered in considerable detail. 

From an etiopathogenic point of 
view, Sachs’s concept that the disease 
is a disturbance of the nervous system 
of primary and degenerative character 
, still stands true even if viewed in the 
light furnished by recent investiga- 
tions. Schaffer’s hypothesis that it is 
a heredodegenerative disease restricted 
only to neuroectodermal derivatives 
and transmitted through the .hyalo- 
plasm does not seem to Givner and 
Roizin to be supported by their ob- 
servations. . These authors conclude 
that the" histochemical reactions evi- 
denced by their investigation point to 
the presence, in involved cells of both 
retina' and brain, of the same type of 
lipids, that is, a mixture of phospha- 
' tides and cerebrpsides. (References, 10 
photomicrographs.) 

R. W, Danielson. 

Igersheimer, Joseph. Intraocular 


pressure and its relation to retinal ex- 
travasation. Arch, of Ophth., 1944, v. 
32, July, pp. 50-55. 

The author’s interest in this subject 
was initiated by the study of a middle- 
aged person with glpmerulonephritis 
who had the combination of high blood 
pressure, an unusually large amount of 
nonprotein nitrogen in the blood, 
primary glaucoma, and absence of 
retinopathy. From the study of this- 
case and others in the literature, Iger- 
sheimer concludes that it appears that • 
high intraocular tension influences the 
extravasation into the retina and that 
retinopathy, such as albuminuric or 
diabetic retinitis, diminishes or disap- 
pears when glaucoma develops or does 
not occur in an already, glaucomatous 
eye. 

Another condition undoubtedly re- 
lated to lowering of the intraocular 
pressure must ,be discussed. This is 
the papilledema which occurs some- 
times in eyes with very low-pressure 
(after penetrating wounds or in dis- 
ease) and which disappears when the 
intraocular tension becomes normal. 
Parker has demonstrated that when 
both eyes have equal tension, papille- 
dema develops to an equal degree in 
the two eyes: If the tension in one is 
lower than that- in the other eye, 
papilledema generally develops first in 
the eye with the lo\yer tension. 

The author states that while the 
condition of the capillaries, the content 
of the blood, and the, resistance to the 
outflow of blood and lymph from the 
globe are the main factors whose 
pathologic alteration may produce in- 
creased passage of fluids and cor- 
puscles through the vessel- walls of ■ 
the retina, intraocular pressure also 
seems to play a certain role in these 
transudative phenomena. (References.) 

R. W. Danielson. 
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Lepard, C. • Lipcniia retinaJis in 
the nondiabetic patient. Arch, of 
Ophth., 1944, r. 32, July, pp. 37-38; also 
Trans. Amer. Ophth.. Soc., 1943, v. 41, 
p. 536. 

It has been supposed that lipemia 
retinalis is aUvays associated with di- 
abetes hut such is not the case. The 
level of blood lipids at which lipemia 
.retinalis is first recognized ■ and the 
level at which it disappears have been 
carefully determined by several 
authors. It appears approximately 
when blood fats increase to above 3.5 
percent and disappears when these fats 
decrease to below 2.5 percent. 

In a six-year-old boy, iipenvia reti- 
nalis was present during the entire time 
the patient was under observation. On 
a low fat diet it could be recognized 
■ only in the smaller divisions of the 
central artery and vein in the more 
peripheral portions of the fundus of 
each eye. With a high fat diet the 
arteries and veins throughout their en- 
tire extent were increased to twice 
their size and approached a common 
creamy color, so as to be indistinguish- 
able from each other. Although lipemia 
retinalis is usually seen in the young 
person with severe diabetes, it is a phe- 
nomenon resulting from a rise in the 
level of the blood lipids and may occur 
in the presence of normal carbohydrate 
metabolism. Blood lipids containing a 
high percentage of neutral fat seem 
more likely to produce characteristic 
retinal changes than do those contain- 
ing a low. percentage of neutral fat. 

. (References, 3 tables, 1 photograph.) 

R. 1^*. Danielson, . 


Li)6 Pavia, J. Detachment, reattach- 
ment, tears, and cyst of the retina. 
Arch, de Oft. de Buenos Aires. 1942 

'A P- CSee Amer' Jour! 

Ophth., 1943, V. 26, p. G44.) , 


11 

OPTIC XERVE AXD TOXIC 
AMBLYOPIAS 

Esposito, A. C. Neurosyphiiis and 
the oculist. Med. Bull. Veterans 
Admin., 1944, v. 21, July, pp. 51-54. 

At the Veterans Administration Fa- 
cility, Chillicothe. Ohio, all neurosyph- 
iiitic patients are seen by the oculist 
before treatment. is instituted. A com- 
plete examination is recorded, the vis- 
ual fields being by confrontation or 
perimeter, depending on the coopera- 
tion of the patient. 

During a first series of tryparsamide 
injections, the visual fields, fundi, and 
central vision are examined after each 
injection ; periodic re-examinations are 
further made during all svrbsequent 
courses of trj-parsamide therapy. The 
author found that 26 of 204 patients on 
tio'parsamide developed toxic involve- 
ment of the optic nerve; of this num- 
ber. onlv 11 were detected during the 
first course of therapy. Most of these 
were found between the third and 
seventh injections of any course. The 
resulting atrophy is best treated by 
malarial fever, as well as continued 
trivalent arsenic and bismuth therapy. 
Vitamins and subdural therapy have 
not proved successful. 

Benjamin Milder. 


Glicklich, E. A., Schultz, A., and 
Benjamin, J. E. Tuberous sclerosis as- 
sociated with tumor of the optic disc 
(phacoma). Arch, of Ophth., 1944, v. 
32, July, pp. 60-62. 

The authors present a detailed re- 
port of a case of tuberous sclerosis in 
^ 22-year-old soldier with the charac- 
teristic syndrome of adenoma seba- 
ceum, epilepsy, and mental deficiency, 
associated with tumor of the optic disc. 
Though phacomas occur less frequent— 



1462 


ABSTRACTS 


]y in tuberous sclerosis than the 
cutaneous lesions or the mental dis- 
turbances, changes in the fundus may 
sometimes be the sole manifestation of 
this syndrome. Under such circum- 
stances tuberous sclerosis must be dif- 
ferentiated from the allied conditions 
in which retinal phacomas occur, name- 
ly, von Recklinghausen’s neurofibro- 
matosis, Hippel’s retinal and Lindau’s 
cerebral angiomatosis, the Sturge- 
Weber syndrome (angiomatosis cere- 
bri), and retinal glioma. 

The origin of tumors of this type is 
still not certain, though they are gen- 
erally recognized as primarily ectoder- 
mal malformations, consisting of glial 
tissue and undifferentiated elements, 
including mesoderm, initiated by de- 
velopmental and hereditary factors. 
(References, 2 illustrations.) 

R. W. Danielson. 

Prado, D. L, Arsenical compounds 
and toxicity for the optic nerve. Con- 
traindications. Arquivos Brasileiros de 
Oft., 1944, V. 7, April, pp. 61-68. 

The author reviews the various 
arsenicals in use in Brazil. Trivalent 
arsenicals (sulfarsenol is an example) 
have little toxicity for the optic nerve, 
but should never be used when there 
are lesions of the ocular fundus. Two 
illustrative cases are briefly reported, 
one with fundus photograph. The pen- 
tavalents have a more accentuated 
neurotropism than the''trivalentSi In 
the clinic at Santos, State of Sao 
Paulo, Brazil, two cases of optic-nerve 
atrophy in patients subjected to treat- 
ment with acetylarsan have been ob- 
served. Among 380 patients subjected 
to stovarsol, only’ 18 cases of ocular 
disturbance have been seen, none of 
which went bn to blindness. The 
author discusses the' different theories 
as to the pathogenesis of disturbances 


of the optic nerve under arsenical treat- 
ment for syphilis. W. H. Crisp. 

Rucker, C. W. Defects in visual fields 
produced by hyaline bodies in the optic 
discs. Arch, of Ophth., 1944, v. 32, July, 
pp. 56-59. ' 

The presence of hyaline bodies in the 
optic disc occasionally produces an ap- 
pearance that may simulate chronic, 
papilledema with secondar}-^ optic 
atrophy. When the glistening bodies 
are large and lie near the surface, they; 
cause little difficulty in diagnosis; but 
when they are small and lie burjed so 
deeply within the nerve .substance as 
to be scarcely visible they may cause a 
fulness that is difficult to explain. Un- 
less looked for- specifically they, may 
pass unnoticed. Not only is the ap- 
pearance of the optic discs misleading, 
but field defects are encountered rather 
frequently in this condition, either in 
the form of peculiar contractions or of 
arcuate scotomas. Such defects may 
confuse the diagnostician still further. 
In ! this article, the author gives five 
typical case histories along vdth the 
field defects and' fundus pictures. (One 
reference, 5 figures.) - ‘ _ 

R. W. Danielson. 

Schlezinger, N. S., Waldman, J. and 
Alpers, B. J. Drusen'of the optic nerve 
simulating cerebral tumor. Arch, of 
Ophth., 1944, V. 31, June, pp' 509-516. 

Two cases of drusen of the optic 
nerve were observed that presented 
symptoms very suggestive of cerebral 
tumor. The first patient 'was a- woman 
of -23 years who had had right hemi- 
crania for years and had suffered from 
left-sided headaches for three years. 
The fundi showed bilaterally many 
lemon-yellow drusen on and near the 
upper and nasal margins of the optic 
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disc. The optic discs appeared elevated. 
The results of a neurologic examination 
were negative, and pneumo'encephalo- 
grams were negative for cerehral 
tumor. The second patient was a man 
of 35 years who' had suffered from 
■ frontal ■ headaches for 1/4 years and 
had had attacks of vomiting for two 
years. -The fundi showed bilateral 
drusen of the nerves with 1.5 33. of 
papilledema. The visual fields were 
constricted and the blind spots were 
enlarged. In this case, also, neurologic 
and pneumoencephalogram examina- 
tions were negative for tumor. 

. ' 'Drusen are probably derived from 
the neuroglia cells in the optic nerve 
as a result of some irritative, meta- 
bolic, or degenerative process. It is 
likely that drusen start as minute 
globules of hyalin, which increase in 
size by accretion in layers or by fusion. 
Drusen which are situated anterior to 
the choroidal ring may present a strik- 
ing appearance. As the result of their 
presence the disc may be considerably 
elevated and may show an increase in 
diameter. Drusen which are situated 
deep in the sclerochoroidal canal are 
probably not visualized with the 
ophthalmoscope. Such drusen may give 
abnormal fullness to the disc and en- 
largement of the- blind spot. In many 
instances; so-called pseudoneuritis may 
' really represent a deeply situated 
druse.' Usually drusen of the optic 
nerve cause little if any visual impair- 
ment, but there are on record cases in 
'which vision was severely affected. In 
the two cases here described, as well 
as in other reported cases, the associa- 
tion of severe headaches with drusen 
has been striking. No adequate ex- 
planation for the occurrence of these 
headaches can be given at present. (4 
illustrations, bibliography.) 

. John C, Long. 


. 13 \ ^ : 

EYEBALL AND ORBIT' . ; , 

Blaess, M. J. Cosmetic ocular reha- 
bilitation. U. S. Uaval Med. Bull., 1944, 
v. 43, July, p. 96. 

The author stresses the great im- 
portance of the use of an implant in 
Tenon's capsule, following an enuclea- 
tion. It is essential that an implant be 
of proper size, that the capsule and 
muscles be replaced in anatomic po- 
sition, and that the maximum amount 
of conjunctiva be preserved. The writer 
cites Wiener and Alvis, Allport, 
Weeks, Clapp, De Schweinitz, and 
Wheeler in support of the advantages 
of using an implant. Omission of the 
implant leads to retraction of the upper 
lid, tilting of the prothesis, and sagging 
of the lower lid. Tantaluni is suggested 
as an excellent metal for the implant. 

Recent introduction of molded plas- 
tic protheses has aided cosmetic re- 
habilitation. The author also mentions 
the use of contact lenses over quiet 
blind eyes. Benjamin Milder. . 

Walsh, F, B., and Dand 3 '-, W. E. 
Pathogenesis of intermittent exoph- 
thalmos. Arch, of Ophth., 1944, v. 32, 
July, pp, 1-10. 

Intermittent exophthalmos is a rare 
but striking and unmistakable s^-n- 
drome.' It is characterized by a pro- 
'nounced and rapid protrusion of one 
eye when venous stasis is produced by 
various positions of the head and neck. 
The ocular protrusion disappears im- 
mediately when the head is erect or 
when artificially induced venous con- 
gestion is relieved. In fact, usually but 
not invariably, there is enophthalmos 
when venous congestion does not ob- 
tain. Vision may or may not be affect- 
ed, The condition is progressive. There 
may be pulsation. ' ' 
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The authors report the case of an 
18-year-old girl who had had a typical 
history for ten years. There was enoph- 
thalmos of 3 mm. when the liead was 
erect. The exophthalmos was as fol- 
lows: 6 mm. when lying recumbent; 
11 mm. when the head was tilted for- 
ward or the jugular vein was com- 
pressed; IS mm. when expiration was 
forced and the nostrils were com- 
pressed; 5 mm. when the head was 
turned forcibly to the left, and 3 mm. 
when it was turned to the right. The 
eyegrounds were normal. 

From study of the case the following 
conclusions are drawn: (1) The quick 
protrusion and sinking of the eyeball 
with the postural changes, and the 
rapid protrusion induced by coughing, 
sneezing, and jugular compression 
could only mean filling of a large ve- 
nous bed. (2) The pulsation of the eye- 
ball indicates ,an arterial component. 
The lesion, therefore, had to be an 
arteriovenous aneurysm. (3) The ab- 
sence of a murmur indicates that the 
communication between arteries and 
veins was through vascular “coils,” 
and not through a fistula. (4) The 
enophthalmos (with the patient sitting 
or standing) is thought to have been 
due to atrophy of the orbital fat from 
long-continued pressure. 

At operation, a frontotemporal' ap- 
proach to the cranial chamber was 
made — a typical hypophyseal approach. 
When the dura was turned back, a 
■ large venous mass was found. This was 
treated by cautery. After surgery the 
eyeball was free of all the intermittent 
changes that previously obtained, but 
the eye was blind, and all the extra- 
ocular muscles were paralyzed.- 

The authors give a complete sum- 
mar}"- of the condition as reported in 
the literature. (References, 5 figures, 
one in color.) R. W. Danielson. 
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eyelids' AND LACRIMAL APPARATUS 

Klunzinger, W. R. Autoinoculation 
of the eyelids with vaccinia. Arch., of 
Ophth., 1944, V. 31,- June, -pp, 539-540. 

Accidental inoculation of' the eyes 
with vaccinia may occur by transfer of 
the virus either from the site of vac- 
cination of the patient or from one 
person to another. The lids, conjunc- 
tiva, or cornea may be invoh'^ed. • Cor- 
neal lesions have been observed in ap- 
proximately one third of the reported 
cases, often with serious visual impair- 
ment. In cases resulting from autoin- 
oculation, the sooner the secondary in- 
oculation follows the primary, the more 
severe and the more prolonged is the 
secondary reaction. 

An, eight-year-old boy developed red- 
ness and swelling of the lids of both 
eyes three days after vaccination. The 
condition of the lids became progres- 
sively worse. At the same time a lesion 
developed on the chin and gradually 
progressed to a typical vaccinia reac- 
tion. The lids of both eyes showed pro- 
nounced redness, swelling, and indura- 
tion, with several marginal ulcerations. 
There was a moderate mucopurulent 
discharge. Sulfadiazine, used for a 
short time, seemed to reduce the fever 
but had no apparent influence on the 
lesions, which' finally healed without 
complication. (One photograph, refer- 
ences.) ■ .John C. Long. 

Mouilie, "H., and Garcia Querol, A., 
Dacryostomy after resection of the 
lacrimal sac (Arruga’s operation). 
Arch, de Oft, de Buenos Aires, 1942, 
v. 17, Nov., p. 693. 

Dacryostomy following Arruga’s 
technique was performed two years 
after the lacrimal sac had been re- 
moved. Drainage of the tears was sue- 
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cessfully established. The several steps penetration of lashes' into the anterior- 
of the operation are described in detail, chamber through perforating wounds 
Plinio Montalvan. ' of the globe. In the first case the e 5 ^e 
■ , was enucleated on account of repeated 


' . 15 

TUMORS 

■ Gonzalez Vanrell, Francisco. Adeno- 
papilloma of the semilunar fold. Arch, 
de Oft. de Buenos Aires, 1942, v. 17, 
Noy., p. 675. — 

-A case is reported in which a mul- 
berry-like tumor, about 6 mm. in size, 
was observed in the semilunar fold of 
the right eye. The tumor was excised 
and ' histopathologic examination 
showed it to be an adenopapilloma. Its 
rarity is stressed. (References, illustra- 
tions, photomicrographs.) 

Plinio Montalvan. 

16 


and violent inflammatory attacks with 
vision reduced to light perception. In 
the other two cases implantation cysts 
of the iris developed and were success- 
fully excised in. toto with a small 
iridectomy at the base of the cyst. The 
authors believe this procedure to be 
the treatment of choice. Histopatho- 
logic sections were made in the three 
cases. The subject of cysts of the iris 
is discussed in detail, with particular 
emphasis on differential diagnosis. (Il- 
lustrations, photomicrographs, refer- 
ences.) Plinio Montalvan. 

\ 

Gallino, J. A. Obstetrical trauma of 
the cornea. Arch, de Oft. de Buenos 
Aires, 1942, v. 17, Sept., p; 529. 


INJURIES 

Ayberk, N. F. Sodoku in the eye. 
Gdz Klinigi, 1944, v. 1, no. 4, pp. 139- 
144. 

Report of a rare case of sodoku (rat- 
bite infection) in the eye. A sailor, ly- 
ing in bed, one night felt a bite in the 
right upper lid. Ten days later swelling 
and reddening of the lid started. Then 
a “phlyctenule” developed, with secon- 
dary ulceration. The organs of a mouse 
infected with the blood of the patient 
sho\yed typical spirilla. After three in- 
jections of neoarsphenamine, the -gen- 
eral symptoms (malaise, fever) disap- 
peared and the lid wound healed. (6 
illustrations, references.) 

Joseph Igersheimer. 

Darnel, C. S., and Durandd, S. A. 
Traumatic cysts of the iris, and eye- 
lashes in the anterior chamber. Arch, 
de Oft, "de Buenos Aires, 1942, v. 17. 
Oct., p. 614. 

The authors report three cases of 


A. case is, reported in which trauma 
to the corneas of a new-born was pro- 
duced by the forceps blades. There was 
a diffuse opacity the first few days, 
which cleared up leaving white glassy 
lines on the cornea as permanent de- 
fect. The literature on the subject is 
reviewed and the pathogenic theories 
are discussed in detail. (Illustrations, 
references.) Plinio Montalvan. 

Meroni, J. C. A. A case of bilateral 
cataract following electric shock. Arch, 
de Oft. de Buenos Aires, 1942, v. 17, 
Oct., p. 633. 

A 26-yeaT-old man sustained an elec- 
tric shock produced by a 4400-volt cur- 
rent and two months later presented 
in the left eye an anterior subcapsular 
cataract which became mature in a 
short period of time. One year after 
the accident similar cataractous 
changes began to take place in the 
other eye. The eyes were otherwise 
essentially normal. Laboratory exam- 
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inations were negative. Combined ex- 
tracapsular extraction of the mature 
cataract was carried out without inci- 
dent and the final visual result 'was 
good. The bibliography on electric 
cataract is reviewed and the mecha- 
nism of production discussed in detail. 
(References.) Plinio Montalvan. 

Rosen, Emanuel, Chalcosis lentis as- 
sociated with traumatic lenticonus 
posterior. Arch, of Ophth., 1944, v, 32, 
July, pp. 63-65, 

Chalcosis lentis has been encoun- 
tered frequently during the present war 
because of the employment in arma- 
ments of numerous alloys, some con- 
taining copper. The toxicity of copper 
within the globe is well known, and 
the production of a characteristic “sun- 
flower” just below the anterior capsule 
of the lens has been regarded as one of 
the pathognomonic signs of chalcosis 
lentis. A soldier had received a punc- 
ture wound with copper in civilian life, 
when a 22-mm. rifle backfired and ex- 
ploded directly into his eye. Several 
authors are quoted as showing that the 
copper particles lie in the region of the 
epithelial cell layer, with deposition in 
the protoplasm, and with the nucleus' 
of the cell remaining free of the copper. 
(References.) R. W, Danielson. 

Sherman, E. S. Industrial injuries of 
the eye. Arch, of Ophth., 1944, v. 32, 
July, pp. 33-36. 

This paper covers the common-sense 
rules involved in industrial work.. Ac- 
curate and complete records and re- 
ports are stressed in order to protect 
both the employee and- the employer. 
(References.), R. W. Danielson. , 

17 • 

SYSTEMIC DISEASES AND PARASITES 
Gordon, B. L. Ocular tuberculosis, 


its relation to general tuberculosis. 
Arch, of Ophth., 1944, v. 31, June, pp.- 
541-556. ' 

The first part of this review is de- 
voted to a historical sketch of the' de- 
velopment of knowledge of tubercu- 
losis, The observations of Pott, Bichat, 
Laennec, Scarpa, Helmholtz, Jaeker, 
Graefe, Villemin, Pasteur, Koch, and 
many others are quoted. 

The second portion of the review is 
devoted to the diagnosis of ocular tu- 
berculosis and its relationship to the 
generalized disease, A number of 
modern, and often contradictory, views - 
are quoted. The reviewer states that, 
from the literature cited, the following 
facts are evident: Tuberculous ocular 
disease is not nearly so common as 
generally supposed. Phlyctenular kera- 
toconjunctivitis is not usually of tuber- 
culous origin. The fact that phlycten- 
ular disease has decreased with better 
living standards, better diet, and the, 
administration of vitamins leads one 
to think that it is of metabolic origin. 
Uveal tuberculosis is not. necessarily 
secondary to tuberculosis elsewhere, in 
the bod 3 ^ Bacilli may enter the blood 
stream and attack the eye directly 
without pulmonary involvement. The 
nature of an infection in the anterior 
segment should be determined in the 
laboratory. When it is impossible to 
obtain a specimen of uveal . tissue, a. 
presumptive diagnosis may be made by 
the microscopic appearance of the 
lesion, by the general status of the pa- 
tient as ' to tuberculosis, and by . ex- 
clusion of other causative' factors. 
Tuberciflin, tests are of limited value. 

A negative test may be obtained in the 
presence pf tuberculosis, and a positive 
test does not determine the location of 
the tuberculous process. (8 illustra- 
tions references.) 

John C, Long. 
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Deaths. 

Dr. John D., Hogue, Altoona, Pennsylvania, 
died July 19, 1944, aged 62 years. 

Dr. Edwin M. Neher, Laguna Beach, Cali- 
fornia, died July 8, 1944, aged 69 years. 

Miscellaneous 

The Office of the Surgeon General has des- 
ignated the following hospitals as special-treat- 
ment centers : For plastic surgery and ophthal- 
mologic surgery — ^Baker General Hospital at 
'Martinsburg, West Virginia; Beaumont at El 
Paso, Texas ; Cushing at Framingham, Massa- 
chusetts; Dibble at Menlo Park, California; 
Northington at Tuscaloosa, Alabama; O'Reilly 
at Springfield, Missouri; Valley Forge at 
Phoenixville, Pennsylvania; and Wakeman at 
Camp Atterbury, Indiana. For ophthalmologic 
surgery and the blind — Dibble General Hospital 
at Menlo Park, California, and Valley’ Forge at 
Phoenixville, Pennsylvania. 

SoaETIES 

At a recent meeting of the Board of Direc- 
tors of the Academy of Medicine of Cleveland, 
Dr. A. B. Bruner, Professor of Ophthalmology^ 
Western Reserve University School of Medi- 
cine, was elected President of the Academy, 

At the ninety-fifth annual meeting of the 
Indiana State Medical Association held in con- 
junction with the Army Air Force medical serv- 
ices at the Murat Temple, Indianapolis, Major 


John G. Bellows (MC) read a paper on 'Teni- 
cillin in ophthalmology.” 

Dr. Frederick A. Davis, Madison, Wisconsin, 
was among the guest speakers at the Inter-State 
Postgraduate Medical Association of North 
America assembly at the Palmer House, Chi- 
cago, Illinois, October l7th to 20th. The title 
of his lecture was ‘What the general practi- 
tioner should know about ophthalmoscopic ex- 
aminations.” 

The South Carolina Society of Ophthalmol- 
ogy and Otolaryngology held a refresher course 
from October 31st to November 2d. Among 
those conducting the course were Dr. Henry M. 
Goodyear, Cincinnati; Dr. James S. Shipman, 
Philadelphia; Dr. James W. White,' New York; 
and Dr. Oscar V. Batson, Philadelphia. 

At the fifty-fifth aimual meeting of the 
American Pediatrics Society a paper on “Con- 
genital malformations of eyes induced by ma- 
ternal vitamin-A deficiency was given by Dr. 
Josef Warkany’’ and Elizabeth Schraffenberger, 
Cincinnati. 

The Reading Eye, Ear, Nose, and Throat 
Society of Reading, Pennsylvania, elected the 
following officers for the fiscal year 1944-45: 
Dr. Michael J. Penta, president ; Dr. R. M. 
Brickbauer, first vice-president; Dr,* Isaac B. 
High, second vice-president and president-elect; 
Dn Harold L. Strause, treasurer; Dr. PauLC. 
Craig, secretary. 


The Best Eyes arc by Gougclman 

GOUGELMAN 

PERFECTED 


ARTIFICIAL EYES 
ARE THREE 
DIMENSIONAL 
CHEMICAL 
AND IMPACT 
RESISTANT 



Gougeltnan iris colors, as always, are three dhnensioi 
Special Enamels fused in flame, reproduce in depth | ^ 

varied hues of the natural eye. _ ^ 


lakers, unable to supply these color depth irises arc rc- 
to flat photographic, printed or hand colored irises. The 
nan iris carries its color throughout. As in the sound eye 
fks into not at a Gougelman eye. 

»ns of the eye socket are destructive to ordinary artificial 
jt plastic eyes resist the corrosive effects of these secretions 
not roughen with use. Absent, also, is the discoloration, 
chemical reaction, so commor\ in other materials. Plastic 
ep the original delicate shading of the sclera. 

superiorities" of Perfected Plastic Eyes include the higher 


polish obtainable and the freer movement under the lid due to 
the retention of fatty substances that give the material an "oily * 
surface. Patients welcome the knowledge that, these eyes arc 
tically non-shattcrabic and non-crushabic. Accidents always happ^'^- 
at the most inopportune times, both socially and financially. Plastic^ 
eyes may have a higher initial cost, but in time they arc economical.,. 

Only made-to-order plastic eyes arc available, but we suggest you^^^ 
send for a copy of *^Advantagcs*in Plastic Artificial Eyes," that/' 
explain their qualities and application. A new chart for ordcrin,- 
Plastic eyes is also available on requests 


ATLANTA 
heastern Optical Co. 

AMARILLO 
oome Optical Co. 
BALTIMORE 
Bowen & King 
BOSTON 

r & Gougelman. Inc. 

BUFFALO 
Gibson & Doty 
CHICAGO 

r & Gougelman, Inc. 
CINCINNATI 
Harry McDonald 


CLEVELAND 
Mager & Gougelman, Inc. 
COLUMBUS 
Howard-Opticlans 
DALLAS 

Barnett &. Wright Opt. Co. 
DAYTON 

Uhlemann Optical Co. 
DES MOINES 
Barnett & Ramel Opt. Co. 

DETROIT 

Mager & Gougelman, Inc. 
' EVANSVILLE 
Ridgway^s 


los"angeles 

Superior Optical Co. 
MINNEAPOLIS 
Mager & Gougelman, Inc. 

NASHVILLE 
John S. Milam Optical Co. 
NEWARK, N.J. 
Charles Stelgler 
NEW YORK 

Mager & Gougelman, Inc. 
OMAHA . 

Barnett & Ramey Opt. Co. 
PANAMA. R.P. 
Scadron*$ 


PHILADELPHIA 
McIntyre, Magee &. Brown 
PITTSBURGH 
Mager & Gougclman, Inc. 
PORTLAND 

Geo. H. Butterfield & Son 
404 Morgan Bldg. 

ROCHESTER, N.Y. 

E. E. Bausch & Son Co. 
Waldert Optical Co. 

SEATTLE 
Western Optical Co. 
ST. LOUIS 

Mager &. Gougelman. Inc. 


SALT LAKE CITY 
Western OptlceL-^o*' 
SAN FRANCISCO 
A. H. Parsons 
WASHINGTON. D.C. 
Mager & Gougelman. Inc 


CANADA 
Montr *1 


Barlow & Barlow 


Imperial Optical Company 
All important Cities of 
. Canada 
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